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LOI Gleji THIEU 

Cong nghe CO' khi vd ung dung CAD - CAM - CNC 1(1 

/1/011 II(}(' nl' S()' bao gl)1I1 1I11//'lIg kii'li tlnt« cluing C(I lieu qtutn r!i'll 

n/c l1gilllll K.\-; tlutat, Qua), tri kinli cloanh, .'III' pltcun ... trollg hi' 

tlli)'lIg d(IO {(/O d(Ji luu', CU() (!lillg \'il d(IY ugh«, 

li/()'/i siuh C(I hon [yII(11I . 

Flli/1I tlu? uhd: : fJllillll'lldll:-: 01' kid 

Pluin thuliai : lli/ tao [ylli)i 

F luiu till I' ha 

Phi/II tlut ur 

cll/(O'lIg tri nlt. 

Noi d uns; CI/U bao g/JlII lihii'lIg kiell tlutc co' ban uhu: 

- Troll g b! Ph(I 1I1'11'tJ'1Ig 

- Nliting kllili lIi('11I co' ban \'e' traug h! brio Ii() \'il an to(11I 1(/0 

(t()llg 

- NII/I'lIg /.;ii'/I tlut« ('()' /)(111 I 'I)' thiet ki" 1I11/t' 1)(111 \'i' ('()' khi \'il ttt 

d()lIg lioa thii,i Ie{ klii 1'//' (h.'"g AutoCAD, 

- NII//'lIg klleii nie,» n)' 1)(111 \'()' \'(It /i~'11 ( kun loai. h()]) kini. \'(it 

I i~'1/ fJhi kim ) \'(1 1I111/'lIg fJII/t'(!'lIg fJlli//) .1'11' I.{' IIhi\'t kint loai I'r! h(J]) 

ki /II, 

- Ca« fJIllt'O'lIg fJI/(lfJ ujllg IIgh\' giu ('()lIg \'il .I'll' /{, kim loai \'il hl.J]) 

«im hdllg 1I11/I'IIg hi~'li l)h(lfJ ('(jllg IIgh(' khilc 1I1/(/1l g(}111 UI( IIII/(ong 

fJhilfJ clu" t(1O plioi ( chu, 1'211, d(I/) , liau, cd, kim loai ... J, /I,~Il\'('1I /{' 

\'1//)11/((1'11" 1)lIi//) viet Cr)II" nit "0' kim loai ( via U)JI(J tho via ('()II" ,") ,.... (") (...... • l'"> l") • I") (..... 

tiuh. gio djllg ngttoi, tien. /)I/(/\,. bao, /.;llOOII, doa , nui] ... !, 1I/I/I'lIg 

khti] lIi('m \'C ch uan, d!JI/! vi, 11111 U//) , bcio qutin, lulo \'(' \T, .. 

- tvIlll'lIg kluii nicrn \(,' !If d()lIg boa \'(1 :1i/11 khiei, tlico clutong 

triuh \'(1'/ ('()lIg Jlgllf CllD - C:1M - CNC, 



Cong nghe CO' kid va ung dung CAD - CAM - CNC !cl 

tai 1i~;11 gill{) clio sinh \·i£;II. hoc \'iCII de dtutg tic!) thu ('(II' m()11 klioa 

hoc ti('j) tlico ( khoa hoc k.v thudt . qudn tri kitth doauh, t(li chinh 

C()lIg IIghi(>/). tlut IIg(/1I sach . kic,i tlurc chuvcn m()11 , ChIlW>1I 

1I,'..;(IIIIt ... ) \'(1 tao di(ill ki¢1I de>' nliauh ch/mg tic!) 1'(/11 voi klioa II(}(, 

i/Il'1I .lui. 

Cong nghe CO' khi va ung dung CAD - CAM - CNC 
<'Illig ('() the>'!ci IIhir:lIg trti lifll thatn khtio hd ich 1'170 ('(/1' gidng l'i~1I 

1'(1 hall (toe 

N 17(/11 di/)I11(/! h(11I CII()I} sach . cliung toi sin cluin thanh ('(III/ on 

t!"lll}'lIg tJ(li II()(' 8(/1'17 kltoa Hel Noi. Phong Dtto tao Dai ltoc. Khoa 

Co khi, B() mon H(III - Cong IIgh¢ kim loai 1'(1 cell' ban dong ngltifp 

cki tao (tiC;'1I ki(> II , gillp £1(;:' £1()lIg g(){) nhieu .0 kicl} qu! ban 1'170 cac 

ttu: gid hiclI SOS"} el/()I} sdch II(IV. 

(1lIlng to! ntong nltan £111'(),C .{' ki£'11 £1()II:5 g()P ClI(/ h(/1I £1()(' sa g(ln 

\'(1 ('(/1' h(/1I d/mg IIghi(I), 

«(/1' .{' kicI} d()ng g(){) "in gli'i \,(,' NIIlI XI/(/! ban Khoa hoc 1'(1 K.v 

tluuit . 70 r.s» Hll'lIg Dcto, H(I uo: 

Cac tac bohi



Pluui ,llJr 111/(11 

PHAN XUONG CO KHI 

Chirong mot 

AN ToAN LAO DONG - TRANG B~ BAa HO LAO D()NG 

1.1. KHAI NII~:M vA f)JNH NCHt'\ 

I. J.J. M iii lrml'lIt; lao dlillt; 

I rong qua trinh lao dong d6 lao ra ella di vat chat vii gi'l II'! tiuh Ih,ln cho 

X,I hoi, eon ngw\i ph:ii 1;1111 viec troug ulurng dieu kieu nh:'!1 diuh. D6 1:1 Illeli 

Inrll'llg lao d(lIlg. 

Mlii lnrll"llK lao dOI/K la Im)1 1(11' hop ldng lh~ cac yeu 16 ur nhieu, ky thuat, 

kinh Ie xii h(li ... chr-rc Ih6 hicn thong qua cac coug ell va phirong tien lao dong, 

dCii ILf()'ng lao d(lIIg, qua triuh cong nghe, ehi') lam viec..; va SLr sap xep, h6 trf, 

Ik d(JIlg qua lni cua cluing trong 1ll6i quan h¢ voi con ngLf<\i - nhan 16 eo han 

quyci dinh SLr pluit tricu V;I lien hoa ella nhan loai. 

Danh gia de vcu 16 hicu hicn cua moi tnroug lao d(mg e6 anh lurong true 

ticp den sLk khoc, unh 1ll:.lIlg COil ngLroi - HI dieu kicn eo ban d~ liep tuc phat 

uicn, nfll1g cao ll:Jng sU:lL dam b.io chat IH(/ng S{1I1 pham. VI vay elmg cu. dieu 

kicu, phuong lien lao dClng, chi\ l.un vice ... c6 .inh IW(f1)g tnrc lie'p den an lo;m 

lao (h)ng cho eon ugLci'Yi ( d('mg dicn, hoa chat, V(II lieu mi, ehftl phong xu, c.ic 

loai lia ... ). Qua triuh celllg ngh~ hieu dai eo nhirng tien nghi, thunn I(/i nhung 

khac nghi~1 va doc hui ... eo anh htr('mg turc li~p den sire khoc va eo uic d()ng 

rfil krn den ngLci'ti lao d()ng, tham chi con thay dcli ci'L vai tro, vi lrl ella ngtri'ti lao 

d(lIlg troug s:ln xuat. 

Phan lfeh de d.iuh gia moi lnri'Yng lao d(mg cua hftl ki mot eo S(tsan xWtl uao 

dell phai lien hauh dong thoi veti l:ll d cac nhan 16 IreI1. 

I. 1.2. Cae yell tr)" IIKUY hiem 1'0 CrJ hoi 

Trong moi Inri'tIlg lao d()ng cu Ihe. bao gia ciing xufil hieu nhfrng yeu 16 V(LI 

chat co :Inh hirong xau, nguy hiem, co uguy ca gfLy tai nan lao d(>ng hoac benh 

nghe ughicp clio ngu'i'Yi lao d\lug. Cae ye'll 16 ngllY hi~1ll va eo h,!i ph:il sinh 

lrong l)wllrlnh S{lIl xllftl Iluci'tng 1:1 eae yeu 16 ve : 

ii, \ 'lil /-;, : vi khi hflll, nhiel del, d<) ftlll, lieng 6n, rung d<)ng, hui, huc X'.I nhi¢l, gio ... 



II, HOd I,'!, : cha: doc, khi. Iwi doc, bui, phong xa, axil, haw. 1111l6i, chi, Ihi'IY 

Ilg~IIL lll(lgic ... 

c. si,.,h Il9/ III sinh: vi khu.in. snu ho. k~' sinh trung. con trung, ruoi , muoi. kicn '" 

.t	 IIf /" V(~ I,lllli;'!ulli I'/{'( : klHl\11:' I:'iall hcp . chI) lam vice chflt hcp . nhit xuoug 

hlll)II1o' IhuII!:, th();illg, thicu .iuh s;lllg. vLlim!:' thao t.ic .. , 

}""! I"~ "1111 l , ,(1'1 lill!""! 'hlfL' hoi. khil\1!,! hmh tlmi'm12 khi I:1Il1 vice .., 

(;IL' ! icu <,:hll;'11l L'hD ph<.'p b.io !:'(lill : 

a N11ir:t ~9 NhiCI <1111-;1111 \ uc lam vice kh(lLl!:' qua <O'e, nluct d(l khu vue ,;;ill xuill 

"IH)II!:, qu.i ,+1)(', Sit cIi'.'nh lcch Ilhi¢t d(l noi '.;;in XUII! va ngoai lri'ii kho;'wg 5"(', 

b fM tim D(l .im uroug deli kho;ing 7::"!r ,X::"!r. 

c cts . Van ti'e gio cho phep khong qu.i 3111 / S, 

d B,,'c y~ Tlhiff, Ticu chuan ,'h~l ph<.'p cua biic xa nhict khoang I cal / em?/ phut. 

e 8it'" k~ /Dn h,OO, Hue X;,I ion h()<1 I?l cac loai brrc xa dien tir va hat lrong moi 

truin,!:, v at chat 1,10 LICll c.ic ion !:,iim : hu« xa tin t, y, Ii, v , 1I~1I1ron ... 

Ill'L",' xa ~"{IY ;'1Ii11 11LfCl'Llg true liep den co (h0 ngLfi'ii. Nell co th0 ngui'ii nhicm 

~,hlJ;'Uli.' 2(\1) r<inl:'h:n ( ki hieu El I( ; II~ =2,)797(1. 10 4 culong / kg ) trong lhi'ii 

c:i<lLJ 11,,;\11 sc 1'" ,:;il h::Jlh cap unh nlur suy tim, xu{it huycr. reli loan lieu hoa, 

1,):I!: th.in kinh. ::::'t\' ur \llll~, 1\;eu nhicill kho;'\Ilg J(lOI( di th0 dt\n den c;ic bcuh 

m.iu lillh nlur SU\' III \ ' XU'riLlg, ihieu m.iu, 1ll(1LI tr{lI1g, ung tlnr, v6 sinh. qu.ii thai 

.., V\)'j in<)"ILg uhicm XII kho,ing 50R hl'll dtlll g{IY nguy hicm cho con ngLf(ii. Vi 

vtlY Inong nhiclll xu lili da d.im h;'IO ;\11 to:1I1 cho con uglrai lam vice iiI O,3R 

lroitg mot lutlll Ic. 

CI,' bien phap plii'lIlg chong buc xa co ban lil cac plurong ticn, trang Ihiet hi 

h;H) chc n121l(1I1 ph.it x a, giam lh<'ri gian ticp xiic veri cac nguon buc xa, dlllig de 

plurong ticn h,II) Vi; c.i nhau khi 1:1111 vice ( ma: na, qUfiu ao h;io hI), gi:iy l1l1g, 

k{:i11 cheing uhicllI xa. kin!L cohan ... ) 

t~ 1 /(;il~ (III . Ticug ()n lil ItlP hc)"p dc fun thanh khac nhau v2 cuang <!Cl V:l I{in sCi, 

gtl\ 1'<1 cho cun ngu(ii ,',11ll gi;ic khel chiu, IllCI Ill()i vc Ihfnh Ivc drill den Joel dl,l 

tI:ly, laLI::: huYCI '\1', uglicuh ngaug, diec nghc nghi¢p ( v()'i l{in so cao kho;'lllg 

·WOOII/, bcuh dicL' nghc nghi¢p kh(lllg phuc h6i dtfQ'c ). Tieng 6n V:I fUll Ihanh Cel 

the phflll ra : I,u (illl c(l Uill s6 S 2011/, tai UgLf(li kl16ng ughe th{iy duCJc; 1]111 111lI1I// 

II) lii'll WI hillil (liI(il'ng ( lai nguc\i ngltc IhAy dUGC ) lJnfang Itf 20 den 1(1000 f II 

(I (lklll ); S/I;iI ,illl e() t{iu S(l ? 20kll/. tai nglfai cfing kh(lIlg nghe lh{IY cltmc. 

Vf tlu vc ap SUIYt tim lhauh tiLlh thco dcxib~n ( dB) : u6i chuycn billh lhlf\\ng 

>,)Odll, lien~' Illay dd killl - KOdB, ma\' del Ihoi ,gel - 100dB, may khoan d;! 

-!115dB,mayenadia-llOdll ... 

() 
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lli~n pluip d~ phong Iii can li\111 giarn ticng on noi phat sinh, giiun Ian truycn 

llcng ou , di lrang hi each [\111 ( U1111 phan xa, chom hut [\111, c.ich f\111 ) vii dl1ng 

c,k pluroug ticn hao ve c.i nhan nlur mit hit tai , chup chc lai. Hang l.J gi6i thieu 

li~ng (\n clio phcp. 

/1UII~ 1.1 Tieu chuan ticng lin cho phcp 

I Vi lr! !;IO I Mlfe Cwrng eiCl clio phep (1 cac gi'li tan ( dB) 

! i .un

L dC)lIg I (dB) ()] I 12:'i 250 SOO 1000 2000 4000 sooo 
i I ai III ri I ! I 

I 10.\ i % '))	 -'----- HOIL--!:IIIlVlcc_L__')_O_---'---__-'-----_---'-__.....L__---'---__---'--__-----'- __ 

Ii,,,,,! I.l . Rung cua bo phan nUII~ 1.3. Thiri gian lam vice cho
 

dicu khicn trong 8 gi6 rung cue hi) va roan than
 

Tcing lhi)'i giau rung cho 

( III ) ( cm/s) VlfOI qu.i phcp trong ea Jiu11 vice ( ph.' 

-- --_. 

~	 IRung Rung ticu chuun D~l1Ig cu Vi tri lam viec 

dlrng ngang ctim tay ( roan than ) 

I () 4,0 4,0 ('rell 1,0 IfIn 320 4HO 

] I,.'i 2,H 2,H Trcn 1,4 IfIn 160 ISO 

()] 2,0 2.0 Trcn 2,0 Ifin so ()O 

125 1,4 j ,4 Tren 2,S 1ftn 40 30 

250 1,0 J ,0 'lren 4,0 Iftn 20 16 

g.	 Huug (/I)ug. Rung dong Iii hicu IU'l.l1lg eo hoe cua v(11 th0 sinh ra khi In.mg tam 

true d6i xU'ng ella clning xe dieh trong khong giau co tinh chat chu kyo V6i Ifin 

~6 thap ( < 211; ) gfly ncn say. 2 den 20 III tlurong g[IY l(jn tlurong ee)1 song. V6'i 

lfinsel 20 den 2000 I-I; g[lY roi loan than kinh, tien dinh. Can de phong bang 

erich gi,\111 rung d(lllg tir ngu6n phil sinh va Ian truyen; bang cac traug bi, 

plurong li¢n ch6ng rung, phiroug ticn bao \'0 ca nhan (xem cac bang 1.2 va 1.3). 

II. Mu« SI/I. 1/11// SlllIg . Chieu sang tluch hop chcJ lam vice va vung lam vice se bao 

vc rhi life, chCing 111':1 moi, trtinh tai n'.111 lao de)ng va benh nghc nghiep vc 111,11, 

lang nang suftl 1,10 de)ng etc thong sci dei ban gClm cirong d(l anh sang, dC) Wp 

uung ( dl) roi ), dC) choi Gini phap hop 19 la lao ra moi tnroug anh sang I~l 

nhicn, nhan lao, Icing hop . 



I /)1// Bui irong <;;In xu.it glllll bui kho{]ng S(Ul. dong vat , tlurc vat va bui tcing 

1I00p ... 

lieu chu.in cho pllcp qui dinh ell" tifng loai bui co tfnh doc hai khac nhuu. 

VI du. b,ln.':' IA gi(ii tlucu IH)ng do cho ph~p 16i da ella bui SiOe. 

\lui g;ly ru c.ic bcnh vc mat , chrimg lieu hoa, ho lI;ip v.v ... ( vi du bcnh 

xilicosc do bui silic, bcuh abstos,: do bui annan g,ly ra ... ). 

Cle bien phap philng tr.inh g(lI11 c.ic bien phap ky thuat , co de lmng lhid 

bi he th611g II)e hui nhu loc bui lJlI,1 xiclon ( hicu sufil co th0 dut den l))'/( ), 

dilllg cac phuong ticu hao vc ca nlian thich hop nhu khau traug, mal nu, k inh 

bao ho V.V ... ( hlnh 1.1 ). 

N(/I/~ !.4 Ticu chuan cho phcp ella bui Chilli Si02 

I I Elm Ilflyng N(lng <i(l bui to.m ph.in Nong <19 bui :i~1I11 ( hat/em' ) 

( hat/em' ) 1,ly thco )fiy thco 

Sio, ( 'I< ) Ca Th(yi di01ll Ca Thai <110111 

>'i07100 200 ()()O !OO 300 

> 20 7 'iO :iOO IOO() 2'i0 :iOO 

> :i 7 20 IO{)() 20()( ) 'iOO 1000 

:':.:i I:iOO 3()()( ) SOO isoo 
~ 

I di'lIlg dicn I)ong dicn xoay chicu I)()ng d ien 

( mA ) mot ch icu 

O,(l J ,'i 11,11 dfiu e<'l cam gi,\c hoi run lay Chua e6 earn gi,\c -r

2 73 Cam tl1fty run manh (1 canh lay Chua co cam giae 

'i 77 <"0 gifll ban lay I lui buon i)" lay, 

dill thay nang 

X 10 CIIIl thav kho chiu, dau ngon lay. ban lay, Cam giae bi 

co Ih0 but ra khoi dong dicn <161 n6ng 

20 72:i ray 10 lil:1 choc I,ll, kh(lIlg brn ra khoi dong Cam g i,te bi <161 

dicn, cam Ih'l)' dau, kho Ih('r noug manh, 

err lay b] co uhc 

'iO 7 Xo Nghct Ihir, tam Ihftl dap manh Hi d61 nong, lay 

eo gi(ll, kho Ihi1 

l)() 100 Nghc: tho, snu hon 3 gifly lim 10 li~l, rung Nghc: Ih('1 

[{1111 [hfil , d[11l den IiI' vong 



L __1 
1/. (://[(/11 vtio /10; ""lill I). Clunn WID mot 1)lul (/) (mllg tinh ndi 

t7iir 

I 
I 
I 

7777Tr 
'---J' 

---J' '--' 
k. ,-\11 'mill "/';11 

Doug dreu eli qua co' rhe call 11:;;lf<:.i gfty ra nlurng rae dong ve nhiet, dieu 

ph.ui , tic dong: sinh ly, rrong d6 t.ic dong sinh I)' g.ty neu su kich rhich eric to 

clnic te biro kem rheo SII co giClt co' b:lP, d.ic bier 1:1 co' tim vii phoi ... gely ton 

thuong co the song, Jilm ngirug tre c.ic co' qU<111 ho hflp, tuan lioan, dall den chan 

rhuoug, rhuoug tClt suor doi hay ttl VOllg ( hinh 1.: ). 

Dieu .ip all roan dOl voi Ilguoi duoc qui dinh : dieu xoay chieu < 4SV, dien 

mot chieu < SOV. 

10 
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lJi'lng <lien khi chav qua eo the. gily kich thich lam eon nglfoi cam uhau 

dWYe gOI Iii <lil1lg dicu c.un giik. clura gfly nguy hicm cho eon nglfl'ri, \)illlg 11(') 

<lien c.un gi;k <llli veYi phu nil d" e'lr('rng <1(> khoang (1,7 Ill:\ vii vui n.uu gi(')'1 

kllll;lng 1,1 UII\. I)('>nL: <lien g;i~ uguy hiem cho eon nglfi'ri co eUilllg <I(l 

khOling III mA gfly eo gifll, 100 Ill;\ g;iy rung tim __ , ( xcm h;ing 1..'1 ) 

I, SIi,HIf' nill "filf 

Chan thuong <10 dicn iii xu ph;i huy cue hCJ cae mo ella co the do <li'lng <lien 

hoac h6 quang gfly ru, con dicn gial IiI <10 <lilllg dicu qua e(Y thl! gfly ra co giflt (y 

nurc <I{l kh.ic uhau ( dicn gif\1 chiciu Ii Ic SO';' tai nan ve dicu ). Khi gap tni nan 

\e <lieu dUI e() mot s(i bien ph.ip so elm - eAp ClI'l1 kip thai nlur : (;teh nan 

nh.m ra khoi ugu(lIl <lien hang g',J\ deh dicn ,d;\nh manh vim lay nan uhfll'l 

I qua g;lIlg, gay gil kho ,__ ) sau .Ill hil hoi tlH~i ngat, xoa bop tim ugoai l(lIlg 

lIguc, ho hflp nhan [;10 kct hop xoa h6p tim '" OWl ngay di bcnh vicn cap ciru de 

cuu clura, clicu In. 

IIInh I A gi6i thicu Ill(!t s(i phuong pheip so ctru khi gap tai nan ve dicn. 

De d.uu b.io au loan dicu cCln IHli trung tfnh. Thco tieu chunn Yi~1 Naill 

TCYN cj.7S() - S'J, tfit dl de h(l pl1;:U1 kim loai khong mang dicn mil nglfiYi e6 

Ille cham tl)-i de thiel bi duoc cftp clicn Ilf Illang :l pha, cj. day, e6 trung uuh uoi 

d;Yt true ticp deu Ijh.\i n{)i v('yi day trung linh ( hlnu I.:l ). 

1.3. BIl~N PHAp V A. PHUON(; TIEN KY THUAT AN TOA.N 
LAO O()NG 

1.3.1. Tai 11011 lao dllllK - he nh 11KIII>" IIglliefi 

lai U;,III lao d{lng Iii nhli'ng tai n.m x.iy ra (mng qU;1 trinh lao delllg, eelllg 1;1e 

do Sir [(te d(ing thil ngel! cua thic: hi, m.iy moe, moi tnfimg ... liuu ehel nguiYi, 

U)u ltHfong hone ph.i huy cluic naug hoat delllg binh Ihuimg ella nH11 bo phan 

nao d6 Imng eo Ihe eou nguiYi. 

Ilcnh nghc ughicp Iii sU suy yCli dfin Slre kh('le el'la nglfiYi lao d()ng d;In dcu 

nhQ'ng bCllh I.\[ d.ll· Infng x;'IY ra Iroug q\l;\ lrinh lalll vice do ca,e ycu 16 e6 hai 

Ihlfimg xuyen hO;,lc Iilp di lap lai Iroug qlla lrinh silll xu;ll. ctlllg lae Ifie d(lIlg len 

eu Ihe uglliYi Iilolhing. 

Trollg <liell kien hll1h IlmiYllg lIhie\. d(l eo the nguiYi (rung hlnh \7'<" ( lilll, 

phcli :lWC gall :l'J .,.cj.(1'( ), nhiet (i(l ugoai vi lrung h)nh :l2T ( ngul' :lST, lung 

T'l'C Idn12"C Illeli "sT ), 

Khi lao delug, e(lIlg I,\c l"\) hi6n dl~i sinh I)' nhiet d(\ taug (lO +70'Yr, IIIell ph,ln 

thoat ra ngoili. ()u<i Irlnh lh;'li nhiel. hf1p thu nhi~1 ... gfl)' ra h~nh nghc nghiep 

nlllf b~nh Ih:\n kiuh, vielll l!trimg hel h;\p, thfip kh{Yp, de benh lilll, Illaeh, pheii. 
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1.3.2. Hi~1I plnip de pili/11K 

1;1<1/ 1111'lf! .l« !,II()ll~ uuh ,1<;1; veil Iii I (11/ 1I.~,,(ji g()111 cac thao t.ic lao dong 

(ll'Illt:. m.uig , va,' ... ) dling nguyen uic all (oim; (Lim bao khong gian lam vice; 

lh.«) t.IL· Ihieh I'mg: dam bao cae dicll kicn vc thfnh giac, thi gi<k. xuc gi.ic, 

Ih(mg lin: hUll I~ vc l<ii trqng the hrc: L'(l lam 15' t61 ... 

- 1"<1,, IIIJI .la v rill ,'lie 'l!!' 1'1' VC h,'IO vc moi InTi'iIlg. an roan lao dong, phi')Jlg 

110,',1 nhan. 

IJ/,;II filII ill I";' /(;' (1,,1'1' Ii, bien pluip qll,\ll trong bao g61l1 c.ic qui dinh tnleh 

nhicm cua ngilllh, gialll doc, quan d6e. uuong ea. tlH,1 ... qui dinh vc van himh , 

trallg Ihiel hi. giao nh,'1I1 L"I. qu.in I~' h(l su'. qui dinh vc [() cluic k icm tra all toim 

1<11' dong vv... 

J..Lt Plurong tirn k.\: tluuu "II 11/(/11 ('(I' hOI1 

.t (I' klu 11Il;1 ,Ill IJ(1I1!:' hou vice dicu IlOil kh(1Ilg khi . thong gi6 ... d,lIl1 h,IO moi 

Irullllg l.uu vice thong thO(1I1g. du .iuh s;lng. du kh(lIlg klu, nhict <fl.l plui IH/p. 

h ('I) d,h dll L,ie phuong ticu lam ",icc: d.un bao all to.m . trang hi dtiy du phwiIlg 

t rcu k,' thuat phi'llI!:, iL6 lao d(1I1!:, vii b,IO v~ c.i nhau, cct khi hoa, ur d(llIg hoa , 

dieu khicn ur A,I , 

- Thiel hi chc chan an loinl ( TCYN -+ I 17-iN ) : chc chan c.ic be) phtlil. <';11 dill 

truycn dCllIg, dtln dicn, ng1l6n h(fe xa C() hai , chc chan vimg vang han c.ic mauh, 

dllllg L'lI. v.u lieu, chi tiet gi'l coug , rim chan vlmg liun vice trcu cao, h6 stili ... 

- I hiet hi vii ell' ctlli p!1i'lllg Ilgifa, pllll'O'ng ticn, ky Ihll;)t all toim, ur d(lllg ngill 

.huvcu dling m.iy, 'hiel bi S,UI xuat mot khi Ih(lllg s6 ky thuat nao d6 VlII)l qu.i 

!:'il',i han cho phcp, nlur thict bi phl'lll!:' il!:,lfa qu.i t;'li Ihiet hi ap hrc, d()ng lire, 

chuy cu d(m!:', no, ehay ... 

- I In hicu an to:1I1 : anh "ing, 1ll,'IU sac, .un thanh ... (TCVN +979-X9) 

- Kho;lllg c.ich viI kich tlunrc all roan cho die khu vue lam vice, heat d(~ng ... 

e. Kicm dinh viI du phong thiet hi ( g(lI11 kielll dinh di? h~ll, d() till e,!y ella Illay. 

Ihid bi. e(lIIg trinh ... ) Ii, bien ph;ip all to:1I1 llh;'it thi~t ph'\.i dlfl,1L' Ihlre hi~n trLf(1'e 

khi dlfa vilo "If dung. Kielll dillh du ph,'mg dU'l/e li~1l hiinh dillh ky Iheo ehll k5' 

h;ICI dUlillg, ,"fa ehlfa " thlf II!:,hie.'nl d(l hcn 11nh d(lng, khling t,ii, e<'l t;'li. Iheo Ihl\i 

!:,i;1I1 Lila dp, xieh. d~'IY ,lIl lo'-Ill, (Li Illili. dli till ctLy ella phallh halll, van all wiln, 

110 h~ll, do kill ,-'lIa Ihi01 hi ~ip ILIe, dlfi'l'il!:' 11I\g ). 

ThlT nghi0m Gleh di011 V:I de dun!:, eu dim tay, cae thiel hi phuong li~n b;'lo 

v0 La nhtln. 

1.3.4, ('(ie hiell plf{ip y I/(/e g()1ll kh,11ll IUY~:11 dillh ky de phat hi~1l h~llh nghc 

ngltiep. kip Ihl\i ehli'a b~nh V:I tl'; c1HI'e phue hili c11l'rc nang. 

/.3.5. Trallg hi be/II //(/ 1(/0dlil1K ca 1I//(il1 

Ilinh I.S gi(',i lhi0u 1ll()1 S1i trang hi h;'lo h(l lao dlillg ca llhiln. 
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/,3.6.1\11 toan thiet hi nant; cllllyell ( thco I CVl\, ,+2-+-+ - X(l ) 

lhict hi Iltlllg chuvcn Ii, thl":l hi ho,1\ d{)llg thco chu k5' trollg khong glan 

g'lill m.iv true. xc li\i, I,'ji dicu, ra lang. Ill,': ntmg ," e6 IlhlCllg lh{mg ,(I co hall 

de "i" dinh kich Illlfll\:, unh ehtlt lam vice nlur luc, tai troug, mo men tai , tam 

\lii. do dili cua dill, di) cao Iltlllg moe, do ,till ha IlHJc, van toe nang ha, van t6e 

quay .. , 

1/, AI'/I' /1'1.'1' la nluing thi':t hi 1l{lI1g hoat d()llg thco chu ky dong d0 n{mg chuycu 

1;'li lrollg khong giall ( duoc giu' h,\llg moe hone c.ic h(l ph;~11 Illallg I,\i khac ) 

:'vI,;I' 111.'1' kir u (IiI.' c(l h(l phan lIIallg tai trco ,',! crill hone xc di chuycn thco crill 

ulur c.m true ,i I,i ( banh lop, xich ), can true th.ip, dn true chan de. can true cot 

huom, e,'lll true "'OIlg xon ... 

H"I'I"', 1",,1.', ,i'u e,~ bo phtm Illilng t,li trcn dill ella xc hoac pa lang cli chuycn 

IhL'O dill chuycn dOllg nhu L','tU true, L'()ng true ... 

, Jj,jl' 111.'1' ki,;i, dl((I'Il~ 1"1/1 e6 bo plt,in Illallg 1,Ii trco trcu xc di L'huy01l thco cap 

co dinh trcu c.ic rru df'! nlur Ill;iy true cap. cau true cap ... 

I, j,<, ftju~ Iii thicr hi duoc trco vao xc hoac kct dIU c') dinh, ell drill d'illg hang 

dicn hay hang tuy. 

j 11'1 Iii thi":l hi dlmg nang, ha , k00 1,li , duoc d{1ll d(lIIg bang d()ng co' dicn 

houc h,'lIlg lay, ell Ih0 ho.u (hillg doc 1{lp , ell Ih0 Iii Ill(Jl he) phan cua cac Ihi":l 

hi nang plurc lap kh.ic. 

J X,, 111'1 ehay ihco dU('iI1g. ray ('j Irc~1 cao. 

" ,1/,1" I/(iu,~ e6 ho phau lIIallg (;'11 n,illg Ita rhco khung (1i\11 IHnrng, dll'!e Slfdung 

nillg rai d0 n{lllg vat hill dlllg kcnh, ho.u d,ing lien rue thco chu k5' trong pham 

vi khong giall 1611 ncn L'() kha Ilallg g{lv nguy hi0111 cho ngll('!i, dillg trinh vii cac 

thiel hi kh.ic. 

,~ lil'.'"!'/";II jll/llllg IIgIIl! xI( /IIii'I 1;'11 rliliit 

()/lI'II,~ 'II"} lUI IY' (,illl I'I)'i 11(lmg lill~ ph;'li ell h{) ph{1ll Ill' d{l11g Ilg(11 e('! ";lU 

1l{lIlg I-:hi 1;'li Irollg Vlf'.!1 qll;i I 1011, 1;li.lrong, n0u kh{lng thl ph;'li n{mg Ihl'f 1<211 

I()(1111111 reii 1116i ntlng ti":p. 

I Iii c!"ill c!III'lig )'I)'i d/ kl; clllf.\'I;/l d'III,~, IU}IIII Ilill )'Ii I/lJ/ ('(ill h,JIIg. 

;\-/'11 IllJIIg 1,1/11 l'U;(" I\I/()II,~ dl;1 I/II'} /lur, I/lIi rill/II ( ("I. < T' ), 

. KltrJlIg jlllU/l11 dl)llIgIJI d0 trallh IHe quail Ilnh. 

- K"I) ,I"il un klti nglfllg. lil1l1 vi0e, 

I,. N//lill,~ If( I Ii, Iill 11£111 

!<O" lUI Ii (ill~ chl1 y':u do ll:lIlg qu,i lai. ,hi'l dp, dU't 1lI6e, quay crill hi Vlf<l'llg, 

phdllh hOli g, 111;1 phallit Ill('lIl, 1110 Illell pll;(llh qua h-:, dp l1l(lIl, mlli ll11i dp 

I-: hOllg ehae eh'Il1 ... 

SUI) "ill do e"p ll11i kh{lIlg dUllg k5' IlllItlt, m{it I-:h6a cap, phanh IH'lIlg, du qua 

1,li (! vi lri xa eua dll lilll1 dp hay d{lY ehilllg hi dlfl ·'. 



fhi, au .Ill vlUlg m.u d;il Iam vice khong ()II diuh. hi hin, d(> d6e 16"n qua nnrc qui 

dillh, 111;1\ dat g:"ill d6e. hc'\ ~:ill, diu qu.i t.ii , (;\i trong hi viroug, dllllg diu nho efl;', eflu 

kct e:-III hi chon VIII du6i (hi boac hi kCI ,,' 

J a, //11'/ '/11'// do dicu ch.nu vo . e:)u cham d;'IY mang dicn , phc'lIlg dicn ho 

qll;ln~ cuo ;\P VI vi ph.uu kho.ing erich <In loiln, thict h! nfmg de dap cap dicn ... 

i 11:\' rliJ(,!r ,1/1 tcuin 

- lhic! hi <In [O;Ul dam b.io. lnm vice chinh xac , (ItI do till cay, can h6 ky thunt vii 

e(mg uhan van h;\nh ph.ii U:1I1I vU'ng cau lao, tlnh nang, l{]e dung, ky l!Ju{11 an toau dI<1 

lhiel hi lam vice. bao (!tf<l'lIg 16L lalll vice dllng chc do ... 

- Chon cap phil hop CCl chicu dili can tluc! , rh'l he S(l an loan, loai bo cap khc'lng con 

du lieu chu.in 111111' hi mou. ih.u mu , bcp ", 

- ('hUll xich thco ticu chu.In , du hc xo <In toan , loai hi) xich khong con du t icu 

L'llII;in \ 1l1('l1l '111;\ I()'!r ), 

- Chon lang vii n'mg roe dll 16n, cau tao phil hop, khong ran mit, ncu 111011 s{ll\ qu.i 

1I11a dlf(\ng k iuh cap lh'l ph.ii loui bo. 

- ('llIHI loai ph.mh phil hop ( loai 111lf<mg dc'lll!:', . lhui'mg mo, phanh m.i. phanh d<li, 

phunh dia, phnnh dim dc'lIlg himg en, dicu, thuy lire, khf ucn .. , ), du dicu kicuCC')]) 

l.uu vice. dam h:IO h~ sci <Ill [oim, loai ho phanh kh(lIlg con du tieu chuan (mon khong 

clcu. mou S;IU qu;i lnun , e6 vet nut ran. g6e elm nho, khc ho lon, nui phauh , dai phanh 

mon kh(mg deu, mon qu.i :;()'!r ", ) 

- (\) d;"iy dll de lhi"l hi kh6ng, chc' qu;\ t.ii, han ehl' [(till veri, de) cuo, g6e n;\ng ha, 

g6e qllav .. , 

- Thuc hicn vcu du an toan I-, hi lap <1:,11. vau hilllh, Slla chira ihco lhil'l kc : rr.inh 

kco 10 l:'\i lnrc'lc khi n:'ulg, nfulg I:li cao hon clurong ngai Y(H (),:;m, (hIm bao de 

kho;Ulg c.ich all loilll cho vllng lam vice, nco, ehilllg, rao, chan .., Truoc khi van hauh 

dn ki0m Ira de lhil'l hi. phal lin hicli 11;\0 hi¢u eho Ihiel hi hoal d(ing, dill ngll'i'li 

dli'ng lell di, khc'mg dua l:'ti qua dfiu ngui'li, khc'lllg Vila 1I;ll1g ha Vlra quay I,\i, kl1()llg 

kco d:ly u'li khi dang lrco, [;'Ii ha' dllng 11Ili qui dillh :In loan, Irallh d6, Inr,!l, roi 1:'li, 

Khi I:li tIi! (ll! dinh Illtii dune lkio dO', khi lh;io dO' dn (1<\111 h,!o 6n dinh eho phu(l"Ilg 

lien kh;ic, Tuflll lhu vice SII';\ ,'!llfa h:io dlf<ing dUllg kl hall, dl\llg qui ph,Ull, h:lo tIuO'ng 

l-,i0111 Ira hilng ngily, dinh "I, "ll'a ehu':I 11110, ~1'l'a cl1ll'a ltill ,., 

Vice kh:illl I!ghielll lhid hi lhco dinh ki g(illl ki0m Ira hell Ilgoai, Ilnr kl1(m!:! u'li 

( e:le lhiel hi eO'diu ;111 loim, Ihil'l hi di\:li. lhil'1 hi dien khi0n, chien s:\ng, chi b:lo." ), 

lJ1l1' [;Ii lillh ( lreo [;'Ii 12:;'1, uii Irong ('1 de) eao ]()() 7 ~()O mill, gil! 10 phUI sau tI() 

ki0m lr;1 lai lhiel hi ), lhlf l.\i (Uing (Illdllg 1:'li I!W)( lrqng tiii d~ lhlr cae ell du llfmg, 

11:\, 1l{lllg dll, quay, di dllly0n kCIll lhl'O phanh dell ng()l ,., sau dc) ki0m Ira L,li ), I() 

ehl'l'e qU:ln I~', lh;lIlh lr;1 vice qU:ln Iy vii Sirdung Ihil'1 hi nZlllg lhco riung qui dinh, 
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Chirong hai 

BAN VECO KHI 

2.1. KHAI NII~M 

Bdl1 I'e' kj tluuit l(lp IHIP Cal' hinh thai uham lh~ hien day du hinh dang, kich 

tluroc , vat lieu, dung sai vii cac yeu cau k5' lhu~l cua san pham. Ttl mot ban ve voi 

day du cac thong tin la co lll~ hinh dung ducc loan bo kel cau, uguycn Iy Jioat 

dong ... cua sAil pham. Chfnh VI vily han "e'kj thunt 13 lieilg noi ciia kj thua! va 

hall "e' co' khi chinh lit I1g(}11 I1gii ctia k)' thudt co' khi. Ball "e' co' khi co th6 duoc 

hi~u dicn du6i dallg hinh phoi cauh khong gian theo IIlQt he true toa dt) nao do 

goi Iii hinh chieu true do hoac ban vi: phac, nlurng tlurong [hi duoc bieu dieu 

duoi dang cal' liinh chieu co' bdn. Cluing co lh~ lit ball vi:: lap dung cho qua trinh 

lap rap. ban vi: chi li'::l dung d6 che' tao chi liet hay ban vi:: nguyen cong dung cho 

qu.i trinh ctlllg nghe chc lao, chi dao ky thuat ... 

2.2. TII~:U CHlJ"\N QUI f)~NH 

2.2./. Khri"gid"y. TCVN 2-NlJui dinh kht; giiiy clio cac ban vi: co khi trong bang 2.1 

U(illg 2./ Kho giily dung Irong cac ban YC C{1 khi 

Ky hieu 44 24 22 12 11 

Kfch IhUlK 

( nun ) IJ~9xX41 594x841 594x420 297x420 297x210 

Ky hicu 

lhcolCVN 1\0 A, A~ 

I 93-()() ~ ~ I 

- Cho phcp dung kho gifiy A, ( ky hieu 1/2 x I co kich tlnrcc 148x21O. 

, Cac khc'; gifiy phu kh.ic lay kfch 111l16e bang boi so kich thuoc ella kho gifly 

J I ( A~ ) voi he so lang iii so nguyen. 

2.2.2. 1'j;le . TCVN 3- 74 qui dinh ty Ie hiuh vi:: troug ban vi: co khf theo bang 2.2. 

Ngoai cac ty l¢ uong hang co lh~ dung them cac ty lc phoug 10 1: 50 , 

I : 100 _" 



U,il/g 2,2 Ty Ie hinh vi' tren cac ban vi' co khi 

I	 ,() 
I	 1.'; I: 20I' 

I: 1()O 1:200 1:'+00 

i 1\ I<: 2: I 2,.": I .+ : I ." : J ;0: 1 20: 1 -\.0: j

L phlil1g to 

2.2 ..1. f)mll/R 1/(;1, ch uv« SII duoc qui dinh ihco TCVN x-x.".
 

d ('/nl- 1'(/ \(J'
 

AAABCOfJEEFGHIJKLMNO 
"'"	 A' .1\.' .I'\.? Z A 

oaPQRSTUUVWXYZAAAA~ 

e e e b c d d e e t q h i j k l m n o 

o o o o r s t u u v w x y z e e aaa 
1234567890
 

+ - X / + < <> >= 7 +- ¢ LJ V 
/1 !JJlil"l/g II';' qui dinh In::11 ban ve co khi thco TCVN do trong bang 2.1. 

2.2.4. I\j hi¢1I hiell urong 

a,	 Uil;1I 1/(0'(1.1' {'I;a lit- /iiI/II dll(;;'
 

ISO 1'l1 cluiu /\11 ( hiuh 2, l a )
 -El@J <§)-EJ-
Bieu uroug n:IY diroc bicu dicn 

" . . b.
[mug khung 1l:11 , Ncu 11"l:1I b,111 v,l' 

klH1IIg [hc hicn thl 1,1 hicu <16 lit 

he ISU ClUlg lit hicu lllqng cua H'VN, 

lr. 13it;il /lli/llg <1;(/ :/(; lu uh clue« ,IIIlIg d' eluill A1v (hlnh 2. j h ) 
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B8nb ~.4. 

II Ten vat lieu M~l dt 

I------------------'!I 

Kim loa: I Gach thuimg 

I 
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Gach dac bi~t1------11-.---------1
 
~I Vat lieu Hong 

su6t (k;nh) 
I 

I 
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Be tong c6t thep 

V~t G~u each 
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2.1.5. Qui l1'Oc lihi~ y~t 1~ trea n4t cAL 

Bang -::.4 gioi tiUItu qui dina cac lct hieu tren n::til cat trong ban ve co kh.l tbco 

TCV.~ 7-78, 

2.2.H1NH~U 

each bi6I dil:n vat tht, cac loa.: hinh caieu co ban, hmh chitu phu, hInh tnch, 

hmh cat ... diroc qUl dinh theo T=V~ 5 - 74, 

2.2.1. B~u dif.n y~t ~ 

Hinh :.: gio: tnieu each bien di6J vat t.ht, 

:':.2.2. Dc Ioei b.1IJh chiea 

Ci:.: loai hinh chieu co ban, hinb chieu phu, hinh trich, hmh cat .., theo TCVN 

5 -74 pOi mien tren hml, 23 coo cac loai hinh chien thtrong dung gioi ~u tren 

nmn :;.40 
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(';k loai hinh chie'll ell h;11I grim:
 

I, I Iinh chicu tir phid tnl6... ( 111nh chicu dll1lg )
 

:2, I I1l1h chicu III pluu trcn ( hlnh chien h~ng )
 

~, l Iiuh chien tlr phfa tr.ii ( hlnh chieu canh )
 

-L l Iiuh chicu tir phia ph.ii
 

), I I1l1h chieu iir phi;, dtr{Ji
 

(L lImh chicu Ill' phi.: S;IU
 

2A. "icII TIIU(jC 

Kjch thuoc ghi trcn hilll vI: c.r kh] dUGC qui dinh thea TCYN 9 - ~). 

2.4. J, Qui dinh chu ng 

tXl lou cua vat the dUdC bicu dicu bang so do k i... h thtl{Jc ghi tren ban vc. S6 

<Ill kfch ihut«: chi kich tlnl(l... tlur... cuu vat the, I-.h(lIlg phu thuoc vao ty Ie ella him 

rvltli .kfch thU('iC chi .luoc ghi n.or l.in trcn b;'11l vi: ( khong trung UlP du co 

nhicu hinh chicu i. 

Kich thuoc d(l dili thco tieu chu.in quoc te ISO vii TCYN co dan vi lit mill 

(uhtrny khl)~ig ghi ten don vi trcn ban vi: ), e6 the glli kich tluroc dtl6i dang thap 

plian. IIlwng khoug dU\L: phcp ghi dtrl)'1 dung phan s6, trir tnrong hop dung don vi 

thco lie :\llh - M)', 

Kfeh lhu'l'lC l/lL' dllllg don \ i do 1:1 do , plnit. gi:I)!, 

2.4.2. Cac //1(1/117 pluin kich th uoc (hlnh 2,) ) 

1I,	 J)lfiJ'llg d()/lg kich 111/1/"( I:: dtrl)'lig gi6i han kich tluroc, vaeh III hai drlu nuit ella 
donn kich thW1C dn ghi. vI: hang net IiClI manh. 

h. J)t(()'//g kid/ tluotc 1:t doan dlll1g ghi kich thuoc. ve song song voi doan kfch tluroc 

,,:IlI ghi h~ng net licn manh, gi6i han hai drill Iii hai miii ten ticp xuc vai duong 

d(lIlg, Khi cac dUI\ng kich tlw6c noi iicp ngau co the thay the mfii tell bang mot 

cham hoac mot gaL'hx icu, r:llng co the: kco d~i duong kich tluroc ra ngoai dirong 

doug M vi: mui ten ngiroc lai. 

Khong dung duong ban, duoug tam, duong truc.; lam dirong ghi kfch tluroc. 

c. So' do kid/ ,II/{o'! Iii do Ion kfch tlnroc dn biC:u dien , duoc ghi tren duoug kich 

thuoc va akhoang gili'a diroug kfeh thtr6c, neu khong dll che') >.:ung co the ghi trcn 

pldn kco d:li Cl'W dtri'mg kfch tillroc ngoiti dtrang dong, 

2.4.3. Cach gbi kich Ill/(()'C 

lIlnh 2.) giai thil:ll m(lt vi dll vc dc tbiinh plirln kfch thtrac va each bi~u dien 

chung len han ve. 
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25. BAN yf: CO KHi 

2.5.1. Dung sai -Lap glu;p 

a . KI"Ji IIIflll 

Khi che tao mor s,'tn pham , khong Iht thuc hicn kich tluroc, hinh dang, vi trf 

111()1 each luycl deli chiuh x.ic dt cO san pluim giong nhau dong 10'.11, VI vice gia 

e(lIlg phu thuoc vao nhicu ycu l() kh.ich quan nlur do chiuh x.ic cua dung cu thic] 

bt gia cong, dung cu do, trinh de) lay nghc cua cong nli.m. dicu kien Ifu11 vice cua 

ho..; 1)0 do l110i x.iu pluim khi Ihiel kc' dn tinh den 111()1 xai sel cho phcp sao cho 

(L'U11 buo 101 de yhl cdu kj 111I/{;I, clute nang [()/II viec I'a gid tluinh hop iY. Sai 

s() cho phcp ella kich tluroc thuc Ie so Vlii kich tluroc danh nghia d6 goi Hi dung 

sai - diroc ghi kCl11 vCii kich tluroc tren h<'111 vc. 

I), J)IIII.~ wi kich /II/I/i,' IfI sai so JlO phcp cua kfch 111lf6c dat dtrqc khi gia cong so v6i 

kich thuoc danh nghin. Do lit hicu s() ella kich Illlltte h'111 uhat va I1h6 nhat. Hinh 

2.6	 hi~u dieu dung sai kich thurrc 16 ( a) vfl dung sai kfeh tlnlae true ( h). 

Thco TCYN 224..J. - 77 cung 111111 ISO qui dinh duug ky hicu ehu' in hoa cho 16, 

dl1l1g k)' hieu chir thuoug cho Ink', lrong del: 

I) ( d ) : kfch tluroc danh nghia ghi (''/ duoug khong, sll dung theo kich tln lac 

iru lieu trong TCYN IL)2 - 6() 

Dn "" ' d"",,: kich tluroc gi(li han Ian uhnt 

I)"m' ' d,nu, : kich thuoc gitti han nho 11hfil 

I ',S = 1\",., - I) • cs = d""" - d : sai l0eh trcn 

I J = I)n"" - () , c i = d nun - <I : sai lcch dll(li 

1T
1 
= I)m." - Dn,,,, =L'l.1) =ES - 1;1 : kho.iug dung sai ella I() 

IT, =d""" - dnlln = ,".d = ex - ci : khoaug dung sai ella true, 
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ES es 
IT IT

EI cl 

__ J2J 
°111:1\ 

(/ I) 

, JI/I'II (/(/II~ "if 

I lluh 2.7 trinh 1<1) mien dung sai C:Ud true va 1('> ( vung gach cheo ). 

lhco ISO va TC'VN mien dung sai cun 16 duoc k5' hieu bimg chir in hoa A , 

Il . (' .... / \ . /Il . /: . llOng (k) J(j co s(i co cap chfuh xac If vai [':I = 0 

I I),,,, = () ), dp chinh X;IC: Is U') cal' sai Icch doi xirng ( ES = EI ) cllJl mien dung 

s;li l'LI;t true dHO'C k~' hicu bang c:hCf IllLfi'mg a , b , c, ...Z,,, Lip c., troug d6 true co 

S('r n'll'(lp clunh X(IC h \'c>i ci ::: () ( d"",,= d I, cap chiuh xac j, c6 cac sai Iech d6i 

xu'ng ( cs =ci ). 

B,'lng 2.5 trich gi6i 111;C~u kllO,lng dung sai kich ihuoc ihco ISO. 

B(lIlg 2.S. KllOang dang sal kich thurtc ( IT - um ] 

~ 
:So3 3 

() 

T-~--T() I (I . lti 
l(J IX ~o 
.-\-_._. l-.. 

30 

50 

50 

XO -

SO 
120 

120 

180 

._
um 
250 

5 4 () ti X l) II 13 15 18 20 
() () X 'J II j'; 

I 
J6 II) 22 25 29 

7 10 12 15 18 21 25 30 35 40 46 

8 14 IX 22 27 :13 39 4() 54 63 72 

l) 25 30 l() 43 I 52 ()2 74 87 100 liS 

10 40 4ti .'iX 70 X4 100 120 140 160 185 

II oo 75 l)O 110 130 160 190 220 250 290 

12 100 120 ISO lXO 210 250 300 350 400 460 



~ LO 
.~l s 

~I 
]1 
s 

'-') 

•I i 

~ II i 
'~II 

~i I 

TRl!C 

H1nh 2. 7. Mien dung ssi 

d. Sai 56hinh ding - V"/ trf. Bang 2.6 ,2.7 va hmh 2.8 gi6'i ~u cac ld ~u va vi 

du each ghi cac sai 56 IlkY tren bim ve. 
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[\; 

I 

::' 

"' 

-I 

<' 

,~ 

Tcn goi KI hicu N I en uoi c. Kf hicu 

t)(lkhong 

Ih;lll~ 

I tx) khong song song // 
n(l khllng 

plI:lIl ~ 
:C7 

2 tX) khong vuong goe .i. 

tM khong In'1I1 

0 
~ DC) khonc <l6n o true . ' c. 

~ 

--- , 

I 
f)() khCHlg uu 

I:y 
..j. 

:) 

D() khCHlg d6i xuug 

tkl khong e;ll nhau 

. 
X 

o tX) dao blr6ng tam / 
C11/) , hinllll]! 

(,flp chiuh xac duoc xac dinh thco lri ~C) IiI' nho den 16n thco khoang dung sai 

IT ( tfnh billlg micromci , Iurn = OJ)OOJ III III ) unh clio m()i kich tluroc danh 

nghi,,- TCVN V;I ISO chin ra 19 ,-',1]1 chinh x.i,. d.inh so theo Iher ur cil) chfuh xac 

gi:'lIll dfin lil ()1,0, 1,2, ... J(), J '7. 

Nlur vay moi kich tluroc duoc glii gom ha phan : kich Illlra,-' danh nghia, mien 

dnng sai vii cap chiuh xac. V I du . (!>::'O)]7 • ..j.Ug() ... Trcu bau ve chc' lao ghi kich 

tluroc danh nghia vii dung sai, VI du ,\,20+() ()"., , <jJ..j.Oi:O,J ... Trong <10: 

nip OJ + dp I : cac cap sicu chiuh xuc. 

(,fip I -;- dlp.'i : cac dp chinh x.ic cao, dllllg cho cac chi liel chiuh xac, dung 

,-'U do, en lip 

(':ip () -: cap I I : c.ic dp chiuh x.ic, ap dl'llg clio ciic moi bp ghcp 

(,fip 12:- Glp 17 : c.ic dip clunh x.ic lhi,p 1'6 dung sai ur d,>. 

I.,jl) ,<.;1/(;/) 

- III; II/{j'n.~ !,jl) glll;I) 

+ I If 11/1;"1,) hi lav J() liuu chu.m, khi lap gh~p ta si'ra true de co m6i I{lp. IIe 

thong l() tlurong diroc SIr dung hon Ill' Ih6ng IllIC. 

+ Ilr lI"j'ng tru: I:ly true run chuau, khi lap la sua 16 cic' co moi lap . 

. I'II/((/Jig jilliiji J,}!). gill;!' 

+ IAI) long Iii plurong phap lap gll~p ma kich tluroc true luon luonnho hon kfch 

tlllr6'e cua Ii). giira hai chi liel lap ghcp co do IH)-, cluing co th~ chuyen dong 

wang deli voi nhau ncn dllllg .:110 eric meli lap co truyen chuyen dong quay hay 

IrHO\' Dang lap ghep nay 16 co mien dung sai A, B, ... , G, H hoac cac true co 

mien dung ~ai a, h, .. , g, h, 



"Cr--~ 
~~.~--/}:;

L rt~ 
l/' ,~ 

D9 ~n6ng song song 

~ c A " 0 

I;; j 0 1 i 

. 
fAl 
~ 

..; \ 

GtlJ trong yeu cau kI tnua.t 

B 
/ 

A 
/ 

i)¢ khbng song song 9111a 

mat B \/B ·A khtnQ iOn 
non 0.1 mm 

DO khOng troo 

~ 
-Cl.r~\ 

I I '8V
'-----;-----J 
~ C I e.G! I 

I 

1 l (8
L" -.J "B' 
~ kh6ng tron cua mal cOn 

knOng IOn hen 0.01 mm 

t:lI;i khOng tru 

DQ khtng tr\.l eua mA: A 
khOng IOn hen 0.005 mm 
tren Cl'li«J dai tXl rrrn 

dl 
~ 

...c:.... 

r~'lll/1'SC' 

j/lO.D1,AI 

Ai 

~ dao t'1J6ng krl1 Cl2 mat g 
dO lid A kheng I6n ha1 om rrm 

I B AIlli l 
DO cac mAt mUt cUa mAt B 
d6 \/6 ~uCng true cua ~~l 
A khOng IOn hOn 0.1 trim 
dUCng k;"'n 4>50 
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! ~ 10.06,"; i 

DO kn6ng vuOng g6e CUB I 
DC khbnb vubng goe ma-l 8 d6, vo, dLlOClb true cusieJ

I

EJ 
ma-l A kntng IOn non O.06mmI 

I A r:? 5 
1(0ICCo,A' i D,- ~~-l1,' .-.--,-,.tf! 

V / ,.' '/ / « ///j 
De kh6ng dang true ella 10 
B dEi: vel< It A kh6ng IOn hon 

06 knbnQ dbng true i 0,06 mrn I 

H1nh 2.8b. sasohinh dang va vi trf ( ~ theo ) 

+ Lip ch4t 130 phtrong phap lap gMp rna kich tmroc true luOn luOn len hem kich 

tmroc cua 16, khi lip ghep gnra bai chi tiet c6 dQ doi nen c~ c6 luc ep c~t hoac 

gia cong nhiet cho 10 ( hoac true ), tmrong dung cho cac loai m6i liip e6 truyen 

lire. adang lip ghep nay 10 c6 IIll6l dung sai P, R, ..., Z. hoac cac true c6 m:iIen 
dung sai p, r, ',., zo' 

+ Up trung gian la m6i lip c6 ldch tmroc cua 10 va true xap xi nlnr nhau. Gifra 

hai chi tie't lip ghep c6 tbt c6 kbe hb rat nho hoac d¢ dOi rat nho, khi l.\p c6 thf 
ep nne ~ c6 m6i l:ip, adang l~ ghep nay, 10 e6 nnen dung Sal J•• K, M, N ho~c 

true c6 mi6I dung sai j .. k, In, n. 

Hlnh 2.9 gioi thieu vi du each gill ki ~ l;\p gb6p tren ban ve. 

~CC21 (C' ,-', \ 
, 020 ; 1'1, tie: f) 
Io&u JLoo:l 

1-"
,1)20 -'- ~ ::: -O.C2f ' ~ ·o.e2£l, . .: 

r 
. 

! -:.~i51 I .....fee I ._20 -0 '1:'''': 1\ChI fie 2 ~i 

I I I , -1 I I 

/ .-2~ 
. I 

I 
ocm ~~ • I -' , 

-/ !J) c)I 

1finh 2.9. Sad~' va eachghi lcfhi¢u lip gtxfp 
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2.5.2. f)(1 II]UIIIl 

('h:Yl IlfOI1!,' be m.u chi liel gia ,'(mg diroc dauh gi;i h('ri unh chat co Iy va UQ 

lX)II~ he 111:.1l. 

u 111111 ,11,ii CIY /i'I')"j! IN' 111,1/ gi6i thicu trcn hinh 210. 

h.	 I Jii I!(jll~ 1>/111(11 ( 111/(1111 ) \;1 de) nhap nh(l Ie vi ella 16p he mat ( hinh 2.11 I. 

~1)1ll de) 16i 10m, dC) S<ll1g, dC) bong ( nh.im ). D() la chi ticu danh gi(J d(l nhap nho 

1<' 111 a I xau khi gia cong. duoc th~ hicn h;\Ilg dai hrong R, va R, ( ~1111 ). 

1('\'" 2:" II ·71'- Ll"lllg uhu [SO qui clinh 1.+ dp dC) nluim, ky hicu .,;- kern 

thco '.;1,' ui ';0. 

lIB 

2	 1- iN rung IIUII ngoai 

hi 1)1111 III;y 

2 LOj) Cll"lIg 11811\5i 

3· 1)(, ('/I'//g kin! loa! 

(I!' In; II 

11- elli/II sun kiin loaih 
IIB- D(J c/l"lIg 

Hil/!l2./0. Iillil d/(ii nlli' liJj) 1>/lIIuI 

Y 
Lt------------. 

h1 h5 h7 

.1', - rh! /u cuo nluip 

X 1(111) Ie- vi 
rY-'-'+-----+-+-+---+-+-~-+_+___+-__+_+__+rrtt_'r_---'+ 

1/, - clu e'll cao cdc dinh 

nl/(ij) II//() /(s'I'i 

I. - rlu eu dai clllldit 
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- Ra : sai ll:(h uung hmh Sl) 1Jl)~' (;'I( gi~ In luyct c16i (LIa do nhap nho te vi 

110u chicu dili chuan I .1 a co thl' tiuh : 

~ 1 1 11 
Ra~Jlyldx, __ Ra=-(Y'+Y'+Yl+... +Yn)=-L IYi\ 

L () n n i=l 

- RI. : chien cao uh;'tp nho tc' vi trcn chicu dai chuan L voi gia tri trung binh 

L'lI;1 " dinh cao nha: vii" dinh IhAp uhat. 

RI. 
5 

Ttl cap () -0 12. ChLI yell dllllg Ra, con deli voi C;1e dp j 3 + j 4- va l,rtp I +5 dung 

R/. ( b;'lug 2.X ). Cach ghi de) nh.im (hroe gi6i ihicu tren hinh ve 2.12. 

'Irong thuc Ie S,'IU xuar, tuy thco c.ic phuong phap gia cong khac nhau ta co 
de cap rI() h(mg kh.ic nhau, VI rill : 

B~ mat rrll tho, tho dat dip I+dp :1 ( RI =320 + RO~llll ) : due, reu ... 

Gia l'()ug mra tinh viI tinh dat cap ..f+dp 6 ( RI =..fO+20~llll ): iien, phay, baa, 

khoan ... 

(Iia c(mg tinh dat ,:rlp () ,-dp?< ( Ra = 2,5 + O,l~llll ): khoet. doa, maio 

(;ia coug sicu chinh xac, cap K-,-e{lp I I ( Ra =O,12+0.0R ) : ughieu, ra... 

D() h6ug he mat L'illlg GIO, gia cCmg eilllg kh6, nlurng (Ii) ben, d(i chiu mai mon 

h~ m.u eiuIg taug. 

MdllM 

/-li/l/I 2./2. (;!,i ,II) !i(Jllg ( 111,,111/ ) II/IIUII 



1l;'lIIg 2.~. Cac Kia tri thflllK s(/ dt) nhan he' lIl(it ( TCYN 2511 - 78 ) 

Cap do Ra Rz Chi~ll Phuong phap (Jilg dung 

nhan ( < ~1I1l ) ( < ~1I11 ) dai gia cong 

chuan I. 

Cac h~ mat khong 

J - 320-160 8 Ticn the>, tiep xtic, h~ mat 

2 - 160 -~o H ctra, khoan, khong quan trong: 

3 - SO -40 ~ dfia ... chan may, gia do.; 

4 - 40 -2(l 2.5 86 mat tiep Xl\C 

5 
I 

-

I 20 -10 2,5 Tien tinh, 

dfla tinh , 

tinh. dong, true vii, 

mUI banh rang .. , 

6 I 2,5-] ,25 - 2,5 phav... 

7 1,25-0,(>3 - I O,~ B~ mat tiep xuc 

x O,(l3-0,32 I - I O,S Doa, mai, dong : mat rang, 

danh hong mat pi ttong, xi 
L) 0.32-0, I (l - O,~ lanh, chot 
J() 0, I (l-(),08 - 0,25 

I ] 
I 

0,0~-0,04 - 0,25 Mai tinh B~ mat nut, van, hi, 

]2 0,04-0,02 - 0,25 mong, can Ian, dung cu 

nghien, ra, do. can man ... 
n - 0,1-0,05 O,OS gia cong dac B~ mat lam viec 

14 - 0,05-0,025 O,O~ bier, cac cac chi liet chfnh 

plnrong phap xac cao, dung Cl.1 

I kMc do, can mall chuan 

2.6. CO S(> VE AlJTOCAD 

2.6.1, Khai niem 
u . IV/I)' illj'/I 

Trong Ilhfrng nam 90, vice ur dong h6a (l1i phat tricn len dinh cao v6'i viec sir 
dung thanh thao nhirng thanh qua 10 16n cua tin hoc va do do da mang lai hieu 

qua cao ve kinh Ie - ky IhU(II. SH phat Iri0n ella cong ughe cao la nen mong ella 

vice nang can nang sunt, chfil lirong, ha gia thanh san pham. Ky thuat d6 hoa 

cun lin hoc la II.r dong h6a thict ke v6i h¢ thong CAD da rro giup dac lire cho 

vice [hiel ke va viec dieu khicn tu dong lrong qua trinh san xuat. Trong do he 

thong CAD / CAM / CNC Iii 1111)1 VIdu di011 hinh. 
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lir he SSCAl) ( Space Structure lntcrnation Coporation - USA) tinh loan thiet 

ke V:I chuyen h6a tir giai doan tv d(lIIg hoa thiet ke den dieu khicn thict bi theo 

clurong triuh. Do la h¢ thong CAl) / CAM. Sau do Iii nhfrng phrin mcm diroc sIt 

dung rQng rai tren the' gi6i nlur CADKL:Y, AUTOCAD, AlJTODESK ... dii eho 

phcp tao lap ban ve chinh xac, nhanh chong ... cho phcp ngiroi thict ke dich 

chuyen. sao chep, l<1y xoa. thu, phong, sap dnt d6i urong ve. Ta eo th~ xuat ban 

vc ra m.iy vi: ( Plotter ), in ra may in ( Printer ) billlg cac lcnh dun gian hoac dira 

th(lJlg V:IO qua trinh Sitn xuat, gia cong , che bien bang each dicu khien true tiep 

cac chuycn d(lng ella trang thiet hi dung cu d~ che bien, gia cong chinh xac 

nham ihuc hicn muc dfch cua thict ke va che tao san pham nhanh chong. Do 

clnuh la cong nghe CAl) / CAM / CNC. V6i he thong nay ia co the xuat phat tir 

san pham tlnrc te - chi tict cu the. chuycn ngay vao ban ve voi cac hinh chieu 

k~ d hinh chieu true do, de Slfa chira , cai tien, hop ly hoa va cling ngay lap tlre 

dira V:10 qu.i trinh dicu khicn may d~ gia c(lIIg vii co ngay s;'m pham rnoi duoc 

c.ii tiL'II. D6 eling chiuh Iii cong ngh0 cao - thict k6 - gia C(lllg - san xuat co sir 

tro giup UI<l may unh <la lIlang lai nang suat cao han, ehfit hrong san pham tot 

hon, gia thiuih san pham ha hun voi nicu qua kinh te rfit cao. Trong d6 : 

CAl) - Computer Aided Design
 

CAM - Computer Aided Manufaturing
 

CNC - Computer Numerical Control
 

!\U!oC!\l) duoc lrng dung trong hriu het de liuh vue khoa hoc ky thuat : kien 

true, xay dung . dicn. dicn ur, tin hoc, eo khi, giao thong van tai ( () to, tau hoa, 

hang hai, hang khong ), du hanh vii tru, do hin, trang trf, vim hoa, van ngh¢, run 

thanh, anh siing ... 

b. So'do IjHl1 IrlH!t 11/ d~)/I8 Mu l!tip, ke' gioi thi¢u tren hlah 2.13. 

c. TWH8 bi nj'/1 l!tiel g6m 

- I\Hy tfnh ( Compnter ) : AT 3X(1• ..J.R6, )X6 ... eo hI) d6ng Xl! If Co-Processor 

~()X7 voi he) nh6 RAM kl1O<tng ~MB tn'rlCn, (} elrng tren )OM13 kem de 6 mem, 

(} e1ia CD - ROM ... 

- M:m hlnh ( v6i Card tren 1MB ) eo phan Graphics va Text.
 

- Thiet bi dicu khi~n g6m : chu()t ( Mouse ), b:1ll di¢n ttt ( Tablet ), ban phim.
 

- II? dicll hiinh MS -DOS, WINDOWS 9), WINDOWS 98 ...
 

- 'nliet bi xllat ra: may ve ( Plotter), m,ly in ( Printer) v.v ...
 
2.6.2. Ciao di¢1I Au(oCAD 

a. Kllai d¢/Ig 
. KII(H d~)/Ig h(j/lg File acad.e.re 

Tv dau llhae vao thu m~lc C : ~ CD ACAD < Enter> 

Chay File aead.exe C : \ ACAD > aead < Enter> 

. Khd'i d~)/Ig bdng File BAT ( Balch File) C: ~ acl2 < Enter> 

3..J. 



_----I Nguai Ihie! k6~--,-

D6 hoa
 
on lieu
 

May ve ( Plotter) 
,-_-,-_~----j May in ( Printer) 

Hiuh 2./3. Sa dd I(l d6//g I/()a l/1i/l k/ 

b. e(/i ,lill 

Vat bien II1CJi truong Autocad Y~l x6a bien moi lnrang dii cai dar sal! khi ra 

khoi Autocad. 

Vf dUI<.IO noi dung File Batch ( acl2. BAT) de' khoi d¢ng ACADI2: 

- Dill bien moi tnrong Autocad : 

SET ACAD =C: \ACAIN;UPPORT: c: \ACAD\FONT'; C :\ACAD\ADS 

SET ACADCFG = C : \ACAD 

SET ACADDRV =C: \ACAD\DRV 

c: :\ACAD\ACi\D.EXE I':;' 2'Ir
 

- Xoa bien I1l(Jj twang:
 

SET ACAD =
 

SI:T ACADCFG ==
 

SET ACADDRV ==
 

2.6.3. Dieu khien uuui hinh 

u. M'l// ltinh chinli 

Sau khoi doug ta c611l~1l1 hinh chinh (hln!J 2.15 ) gom : 

W - bl//g ,Iii Ilea ( Grapuics /\.rt'a) EI vung lam viec voi toa do can tro ( tieu 

diem Cross Hair ). 



2 - Lh)II,~ leuh I COlllllli/I,,1 1-1111' I dl1'(yj day plua (r,ii mall hinh. 

; - J)()I/,~ IJUlI8 111,11 ( S!U!III Line ) trcn dinh 11l~1lI hinh , thong bao trang thai 

b.in vi: ( lucu lhi'ri ) : (ell lop. kicu ( Mode) xac dinh loa dl) con tro ( Cross Hair ). 

I - {lC.\' lcou ( hi/II Itrmlg l'r'! to" I\JU cit? W , X, Y ) nam phia diroi, goctrai 

L'll<l 1II~1lI hiuh. 

,J - S('}('CII Menu ( tlu«: dim IIUIII hinh ) nam ben phai, d9C theo man hmh, 

dllllg chon lcnh hilng chuo! ( Mouse ) hoac bang di¢n tlr ( Tablet ). Lcnh duoc 

L'hou khi kfch sang vung lcnh v?t bam phia trai chuot 1 ( Pick Button) hoac Enter 

( hinh 2 ['i ). 

t; - IJIIII_I >rill 'II Mell/{ ( IIII(!' .lcrn !nll .11I1i'II,!! ken: nlc IUJI) tltoai ) 

l linh 2.16 gi(1i thicu Menu trai xuong. 

Khi chon d(mg traug th.ii ( Status I.inc 3 ) t - Pick BI/IIOII 

la Cll Menu Bar ella man hlnh, ncu chon :2) - Cursor Menu 

1II{)1 leuh uao d6 la <;2 Cll man hinh utii Blilloll 

xuong . Chon li:'p va Pick Blllton hoac ::r - Enter Button 

Luter. III'\Y si: tlurc hicn lcnh. 

7 - Cursorvlenu ( 11m!' tlcrn COli IUJ ) 

Net! dllllg chuot (hinh 2.14) Ia bam Hinh 2.14. ClIll(H (Mollw-') 

bam phim giiJa Cursor Menu Hulton .2. 

Il/()ng irng v6i bam dting Ihi'J'i Shih V~I mit phi'li:r ta c6 h9P thoai Cursor Button . 

/J hin h; II h 

Khi vung Command da ckri lcnh thuc hien ta co th~ vao lenh bang each : 

- Tir ban phim go ten lcnh va biter hoac Space - llar, may se tlurc hien lenh. 

- I'll Menu dtlllg Mouse hoac Tablet chuycn can tro loi Screen Menu, kich 

lcnh, rtii Pick Hutton ( plnm u. chuot ) hoac dung Menu-Bar M chon lenh trong 

Pull-Down Menu. Nell dllng Cursor MCIlU Llutton hoac Shift + Enter llutton, ta co 

Cursor Menu dc goi lcnh OSNI\P. Vice lap lai lcnh vira dung co thl'! dung Enter, 

Liller Button hoac Space -Bar. 

" I'MIII clu«: I/lillg - kf II(di/u klu en 

Ngoai vice si'r dung chuot hO;1C cac phim thong dung nlur Enter, Space - Bar ... 

c6 lh0 slr dung c.ic clnic nang dicu khiC'n Ctrl + phim khac . VI du 

Clrl + C : huy bo mot 10lIh Inr(fc d6 vira tlurc hien. 

Clrl + C; =F7 : bat / t(lt chc d() IU'l1i (GRID) 

Clrl + 0 =I'X : belt / t,ll che (I() vi: thang dlrng / nam ngang ( Ortho Mode ). 

Cirl + B =1:9 : hell / t(lt che dt;> tao lu(ri ( SNAP). 

Clrl +() =1:lO : chuy0n ttr milll hilIh Texl sang Graphics va nguqc 1<~i. 

1:6 hi¢n / till vi¢c hi~n t9a d9 t;~i dil'!m call tra hi~n thai. 
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z 

d. Vao dtll~u dU'QC th'1c ~ tlt ban phfm, bang phfm chu¢t, Tablet hoac cac phfm 

miii ten dich clmyen Cross Hair. C6 thf dang Object Snap dt lien .lett cac <16i 

nrong <:U ve. 

· Don vi do ehitu d3i va goc du'Qc b~ ~ bang ~ ~ phan, c6 pMn 

nguyen va phan ~p phan, diroc phan each b<ri. dAu cham, 

· Tti 96g6c e6 gee 0 huang sang phai, emen dtrong ngtroc cwen kim d6ng hO 

( hlnh 2.17 ). 
y 

• XJe djnh t9:J dcJ 

T Tf;J& dcJ tu~t d6i c6 tri sO thirc cua x, y so
 

vOi g6c O( bO qua z ),
 

+ T98 d{' Wong ddi lA gia tri toa d¢ di6n so
 

voi gia tri ngay truce d6, La them ky ~u @ tnroc
 

toa d¢.
 H1nh 2.17. Chuin do g6c 
VI du : @6.5, -2.2. Nen di6n chi dinh tnroc 

do la ( 25,10.6 ) thl di6n ~ ~1 co tea d¢ dOi Ia @6.5,·2.2 ttrong dirong voi tea 

d¢ tuyet dOi la ( 9,8,4 ). 

+ T98 d'cJ dcJc eve WOT1K d6ila tea d¢ d¢c C'1c cho bang ban k.fnh cong p va 

g6c quay <po T9a d¢ doc C'1c nrong dOi duoc eho : p < <p. Vi du : @1O < 205, 

nghia la p =10 va gee <p =20°30' 30 vOi di6n vira du'QC chi dinh tnroc d6. 

a. WCS' b. UCS' 

H1nh 2.18. H~ tf?8 d~ 

+ Toe dt) l:r¥ la tea dQ cho bankfnh eong p, g6e quay <p va toa d¢ z. 

Vi du : 8 < 45,155, nghia la p =8, <p =45°, z =15,5. 

+ T98 dt) ciu la tea d¢ eho p, <p va cho g6c (J, so vOi ~t phang ( x, Y ). 

+ H~t9ad(J 
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wa ( World CoordiD..te System) 13~ toa d¢ ehuan ( ~ tea dQ De cac 
vuOng g6e ), e6 dinh. Trong d6 true x nam ngang, true y thing dfnlg so vm mm 
hlnh, con true z vuong goc vm xy. M~t piling xy I.A ~t pMng ki6l tao 

(Constrution Plane - hinh 2.18a). 

ua( Use OJorcfiIute System) 13 ~ tea d¢ sir dung do ngtrm thil!t kf' tao 
nen va c6 !hi ~ (,ba:tky ~t vi tri nao, de tao dieu ki¢n v~ cac d6i t11qng theo ba 

cIDtu ( 3D) thuan ~,dan gi3n. S6 hrong Des khOng han eM, nen tren mOi ~ 

~ cna vat tht ba chien ta ~t m¢t DCS rieng de dua ve ve. trong ~ ph.l\ng hai 

chieu ( 2D ) m¢t each d! dang. H~ 19ad¢ nay diroc dinh huang bang bitu nrong 

cna ~ toa dQ (Coordinate System Icon - hinh 2.18b). 

DUng quy tac ban tay phai <M xac djnh emen duong eho true z ( ng6n cai theo ' 

eIDtu dirong true :1:,ng6n IrO tbeo chieu dtrong true y va ng6n giii'a g:w vuOng g6c 

voi hai nzon kia 13chi6I dirona true z ). 

~B00 
P1 (150,180) 

L Truo:PAN b. Sau PAN
 
Hinh 2.19. Tb~hif:nl¢nbPAN
 

e. L¢nh di&J. kbitn mAD h1nh 

- PAN cho pbep tnrot 3nh tren man hlnh rna khOng thay d6i d¢ IOn de XCID 

phan ngoai man hlnh. Hlnh 2.19 cho vi du chuyen dOi. ban ve sang trai 50, xu6ng 

dam 80 tbeo hai pmrong an. 
Screen Menu>DISPLAY>Pan 

Menu Bar > VIEW> Pan 

Command: Pan 

- ZOOM eho phep thu, ph6ng Wnh 3nhtItn mm Wnh rna van gin' nguyen ldeh 

thum: ~t cna cac d6i hrc;mg tren ban ve. 

Menu: Screen Menu> DISPLA Y > Zoom 

Menu Bar > VIEW > Zoom 

Coxmnand : Zoom 
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- VIEW dat ten va hru mot canh ( 1II<)t phrin ban ve ) de' goi ra bat cu 11k nao 

( khi ban ve lou din PAN V:I ZOOM uhieu Ifin ). 

Menu: Screen Menu> DISPLAY > View 

Command : View 

- REDRAW dung 1<,10 lai man hinh, xoa cac dau Blip ( "+" ) co tren ban ve. 

Menu: Screen Menu> DISPLAY > Redraw 

Menu Bar > VIEW > Redraw 

B:\n phfrn : Command: Redraw 

- REG EN giong Redraw nhung ghi lai ban VC . Lenh nay si:r dung an toan 

nlurng lau han, 

- DRAG MODE keo le doi tirong va hien ra bang man trang ( White ). 

Command : Dragmodc 

ON/OH/Auto <... >: (ON - Kco, OFF - ll6 che d9 keo, Auto -1\1' dong ) 

- VIEWRES d~ dat che d<) zoom nhanh va d() phan giai cho dirong trou. 

Screen Menu > DISP1.A Y > Viewrcs 

command: Viewres 

Do you W,Ul t fast Zoom '! < Y > : 

Enter Circle Zoom Percent ( 1- 2()()O ) <100 > : so canh mile dinh la 100, 

ncu > 100 vong tron Sl: min, cang 1<1n hon cang min han, neu < 100, vong tron 

tho, cang nho cang r6 canh, 

2.6.4. Lenh li~1l fell 

- IlELI> ( '? ) 

ACAD co hang tram lcuh tro giup, lurong dan nlnrng di~u can thiet khi Slr 
dung. C6 th0 hra chon (Option) thee <tanh sach liet ke hoac h9P thoai hlnh 2.20. 

File Utilities 

l/bi~(fi)e.~··.;...1 tC9PYfIJ~~Jl)ll·R'r1~m~tllg.l.1 

1•• .Q~J~t~fi.I~'~~il IY61~~.~ •• !ii~s~;1 I••••••·· ••••••••·§!~1 •••·...il 

Hillh 2.20. ff(J/) /!Jo\JlIi!I/!I File cua ACADI2 

Command : Help < Enter >
 

Command Name ( I~eturn for List): Zoom < Enter>
 

ACAD 12 cho hop thoai gom :
 

l Ielp ltem : ( g6 ten leuh ) < Enter >
 

Index d~ lict ke cac lcnh va cac bien call chon. Sau khi chon g6 OK M xem
 

lurong dan. 
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- FILES (All + F) eho phep hien cac hie tror; tlnr muc, do d6 ta e6 th€ d6i 

len, xoa, sao chep ... cac File d6 ( hmh 2.20 ). 

- SIIELL ( SI[ ) cho phcp tlurc hicn e;i icnh tien Ich trong he dieu hanh khi 

van con trong moi tnrang ACAD. 

Command : SII < Enter> 

DOS ('OI11m<Lnd : ( vao ten leuh 1X r, ) 

l.cnh tXIT duoc tlurc hi~n sau khi hoan thanh nhiem vu lrong DOS va eho 

phep ta tro lai ngay ACAD. 

- ST,\TUT thong baa trang thai hicn Ihai ella ban ve : kich tlnroc, duong, net, 

16p ... 

- NEW cho phep bat dfill ban vi:' 11l6i. ACAD 12 cho hop thoai hinh 2.21. 

fflrQtptype··;1 L..-Ia_ca_d _ 

o ~o Prototype 
o Retain as Default 

INew•. Ptk~iH9N~m(3··· •• 1 1-,-1 _ 

lOKI..'::.....»> 

New Drawing Name : ghi ten ban vc, phan mC1 rong .DWG do ACAD tu them 

vao. Nell danh duu "x" vao a ~o Prototype, khong dung mau rieng, ACAD tv 

dong dua vao cho ban ve moi iheo mau acad.pat. Neu muon ve thea mau da e6 

san ta goi Prototype ( bang chuot ) va dira ten tep mau vao ( ca 6 dia va ducng 

dlUl, neu can ). Ban ve mau nay da duoc dinh dang ve dan vi do, gioi han ve, 

khung ban ve, de lop ve, tham so kich thmrc... 

- OPEN M mo ban ve da co va soan th'lo tiep tuc, ACADlO eho phep chon 

[mug Main Menu con ACAD12 lenh Open cho h9P thoai hinh 2.22. 

Directories: thu muc clnra tep ban ve. 
hie Name: Pick Button. 

Select Initial View ( hieu anh ra xem tnroc ). 

Read Only Mode ( doc ma khoug sira <l6i duoc ). 

OK M mC1 ban ve. 

Cancel M hiiy 1~1l11. 
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Firltl~M: !Li, ccrones: I ·O~ J 
d \eclld\ s&lIpleI··d~ 

I""''l'"'' d""'l I,.nc..~'~"nl 
I h""r"cln.~
i nQuloJd a..q
I~nl'l(7ln clwg
 
i p!Qnp, ~L dl'O
 

I pliii\l,ll.dmJ
 
i pIOlooe.d"9

i pUllam.. ri"V
 

L.llt FHe1 lJI i rPe:
 

iD",.. ,n" (".D\II51
 

Hinh 2.22. H¢p thoa] voi Ieai: Open cue AC4.D12 

- SA VE eho phep ghi lip ban Vet ca:t len dia, 

a, ACAD10 e6 1 plnrong phap . 

1. Command: Save < Enter >
 

File N~ < Ten ~ e6 > ten ban ve ( ghi natmg khong thoat ra )
 

1. Command : End < Enter> ( ghi ban ve V;1O t¢p r6i thoat ra ) 

b. AC-\Dl1 c6 3 phirong pMp : 

1. Command : Save < Enter> ( nha va cat ban ve voi ten cii. ). 

2. Command : Save ~s ... < Enter > . ( cho hQp thoai dung dbi ten ban ve va 

dtrong d3.n m6l dt cAl ). 

3. Command: qsave < Enter > . dimg de d't nhanh ban ve voi ten cii. rna khOng 

canh6i.
 

- QUIT dimg thoat kh6i ACAD ( hop thoai hinh 2.13 ).
 

The Current Drawing has been Changed 

ISave Changed I 1Discerd Chanaes llcancerl 

Hinh 2.23. Hop tho.vv6il¢nh Ouit ctis ACAD12 

- UNITS dimg xac d.jnh don vi ve ( do ehi6u dai, do g6c, d<? chinh xac ...) 

Command : Units < Enter > 

a, Don vi do ehi6u dai 

Units Report Formats : (Examples ) 

1. Scientific 1..55E+Ol 
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:. Decimal 15.50 

3. Engmermg ]'-3.50" 

4. Architectual 1'-3.1(Z" 

5. Fractional ( h6n 86) 15 .1a
 
Enler choice 1 to 5 < .,.> :
 

TCVN va ISO chon 2 ~ met), voi ltra chon I, 2, 3 can chon ti6p d" chinh xac : 

Number of Digits to Right of 

Decimal Point ( a to 8 ) < ... > . 

Neu chon 4, 5 sC can chon tiep man s6 cia phful s6 : 

Dc::nominator of Smallest Fraction to Display (l, 2, 4, E, 12, ]6, 32, 64) <...> . 

chon ~n s6 cia phan s6 nbC> nMt 

b. 0190 don vi do g6c 

Report Format :. (Examples ) 

1. Decimal Degrees 45.0000 

2. Degree / Minutes / Seconds 45 d 0'0" 

3. Grad 50.0oo0g 

4. Radiant O.7854r 

5. Surveyor's Unit (ban as ) N 45dO'O"E
 

Enter Choice 1 to 5 < ...> :
 

TCVN va ISO ch911 2 ( d~/phD.tls;iAy ) va ch911 ti6pphan l~ cia goc :
 

Number of Frational Places for Display of Angle ( 0 to 8 ) < ... > :
 

Direction for Angle 0 :
 

( h\t~ chu~ goc 0 )
 

East 3 o'clock = 0
 \ Angles
 
North 12 o'clock = 90
 I i~ Ded.mal Degrees
West 90'clock=180 

'!);6e-cim;~South 6 0'clock = 270 I I) Oe~lnfSel: 

Enter Direction for Ic-~n;::ring I O.Grade
 
Angle 0 < ...> : ( ch9n-g6c I
 

() Architectural
tIl' 1 trong 4 gia tri tren )
 

Do yon want angle Co Erzu:tJ anal
 i ~ ~::::. 
mea.sured clock wise ? <...>: I
 

£recision: I Pfedglo!!.:

( Y - g6c do theo cmeu kim
 

d6ng h6, N - ngtroc cmeu I IO.DUOO [*~ I ID f~:}
 
kim dOng h6 ).
 

[....~ l"·~·:-':·:-':·:::'~""l 'I'~<:::':-':'~:::'::::;':""'~ i;:;~.;··;;:::::::l 
.~s~ .:::-s-.~::::~ .:!1~~~~:::~ ~~ 

ACADl2 conc61¢nh 

DDUNITS cho h~ tho~ di 
chon nrong ~ ( hinh 2.24). H1nh 2.24. H~p tb~ J¢:oh DDUNITS 
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Muon goi lenh UNITS Ill' Menu ta kfch sang SETflNG tren Screen Menu 

Menu doc) hoac Menu liar ( ngang ) sau d6 Pick chuot vao UNITS. 

/\('1\1) J2 : Screen Menu > SEITIN(, > Units 

Menu Bar > SEITING > Units Control 

- LIMITS dllllg gi(ri han Vllng vc ( khO him ve ) 

Command : I .imits < Luter > 

ON/OFI;/ < Lower Left Comer> . ( cho diem goc trai dLC<1i ) 

ON - ell! ve rhroc mien trong gi6i han LiMn'S. 

Of + - ve d trong va ngoai gi6i han. 

I lppcr Right Corner < ... > : ( cho diem gae phai tren ). 

Ghi ell/I 

Sau khi dat gi6i han hoi lcnh LIMITS, ta co the dua roan hi? gioi han ve d6 ra 

mill1 hinh hilllg ienh ZOOM voi lira chon ALL. Lenh LiMn'S cho phep xuat han 

ve ra d~ ill dune clunh x.ic thco kht; ban ve da dar. 

2.6.5. Tao bdn Fe- mdn ( Prototype Drawing) 

Khi lap mot ban vc, vice dau ticn la tao moi tnrong cho ban ve, clura nlumg 

thong tin can thiet ban dfiu nlur gi6i han b,tn ve, don vi do, tao lap, dat luoi, each 

ghi kich tlnroc, kieu chii ... Nhirng thong tin nay thuong it thay d6i doi voi m6i 

ngw1i. Ill()i loai ban ve ta tlnrong dat cluing thanh mi?t File goi la ball Fe- mall 

( PD - Prototype Drawing ). Khi lap mot ban ve moi ta chi viec goi cluing ra 

dllng, tie't kicm thai gian de: nhap mot loat de thong tin ve moi tnrong ban ve. 

Trong ACAD cung co nlurng ban ve mau trong File acad.dwg, co th~ slr dung 

nhung can sira d6i mot sCi thong tin, dar lai cho phii hop voi tirng Ioai tieu chuan 

( thi du TCYN ). 

Cae buoc tao ball vemau ( PD ) : 

l. Chon don vi ve bimg lcnh UN ITS 

2. Dat gi6i h'.111 cho ban vc ( l'rng voi de kJ16 gi,'iy A4 ... ) .bang lenh LIMITS 

1. Ilit3n thi gioi hall vc ra man hinh bang lenh ZOOM voi hra chon ALL 

~. Ye khung ban VC, khung ten bang lenh Ll1'<'E 

S. Dat cac 'hong s6 khac : 

- Dat ILr6i ve : SNAP vii GRID 

- Tao 16p elm him ve : LAYER 

- Tao ki611 ghi kich thuoc voi cac bien kfch tluroc : DIMYAR ... 

- Tao kieu mall clur : STYLE 

6. 1),11 ten, nho va c{\t giLr ban ve hang l~nh Save ho~c Save 6s 
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::;.6.6. LCn.b rE CC! ban 
- POINT (ve diCm)
 
Menu: Screen Menn
 

> DRAW> Porot
 ....-.-, .........,
.--",)
 
Menu Bar >DRAW
 0 ......, ~j, 

> Point 
,-----, r- -1 

~ 

Tit ban phfm : '----' '----' L-


Command: Point
 
,.,----., 
-'- 

. . 
<Ent.e:'> ::..-,., 0 t--J
 

Point: ( cDO tea d<t
 
ditm)
 

Point SIze: i 5 .OOOO i '" 
Hmh ::.::5 Iii hop 

:~. ~;ct Sl::cc B~I:'l11ve 10 Screen
tnoai cia lenh Pomt 

trong ACAD 1::. ::::;. Set Size In ~IGulute Units 

Bib PDMODE . xac 

dmh dang diem, 0 l( [ C l'J n = r lit!c Ip ..~ I I
PDSlZE - xac dmh 
kich tmroc dibn. Hinh 2.25. H9P tboei ctie J¢nh Point ctis AC4.D12 

- LINE dung vc dirong thlmg, dirong gap khuc thkg .
 

Menu: Screen Menu> DRAW> Line P2
 
Menu Bar > DRAW> Line ~-r--

Command : Line < Enter > 
From Porot : ( cho rnem <tin ) 

To Point : ( eho rnem ti6p theo ) 

To Point : ( eho di6:n ti6p theo )<.Enter> P3 
U - 00 dean vira ve, C - d6ngkin dtrong 

gap khric.Vi dn ve tam giac tren hinh 226. 

- PLINE ( POLYLINE) Hinh 2.26. Vc tam gi3C 

H:inh 2.27 lA vi du vi 
pntrong phap ve tbeo Ienh 

(80,160)
PUNE dung ve cia tu yen P1 70
 
g6m cac doan tb1ng va cac
 

cung tron n6i titP nhau, co P
 
d¢ rong net W, loai dtrong
 

(litn, dlit, eMm gach... ).
 

Screen Menu> DRAW > Pline
 

Menu Bar > DRAW > Pl~
 P3
 
CoIDIDand : Pl.ine < Enter > Vc thea J~nh Pline
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KII/ \'{; .tOOIl {Ilcill\; : 

1~101l1 Point: ( cho diem d.iu )
 

Curent line width i~ 0.0000 (chi~lI rong bien rai 1~1 0 )
 

Nell I11tlC dinh thi mut tlur hai cua dO~.1II rhang 1:1 roa do diem do.
 
1(/1/' ,.(7 lilli'S {rim .

Angle / CEuter / CLose / Direction / Halfwidth / Line / Radius / Second Point / 

Undo / Width / < End Point of Arc> : 

A : goc 0111 CLUJ cling rron
 

CE : cho ram cling trim; CL : de dong kin
 

D : huong ve cling trim tiep ruyeu rai diem d:iu cling 

R : b.in kiuh cling rron
 

- cm.< 'LE dung ve vong rron ( hinh :.:8 )
 

Screen Menu > DRAW> Circle
 

Menu Bar > DRXvV > Circle 

C0l111l1aud : Circle 

T Clio trim I'il brill kiuh ( luuic duong kinh ] : 

3P/:P/TTR/< Center Point> : 

vi <III cho t.un ( 80,60 ) 

Diameter< Radill~ > : --~-
vi du cho (1J60 ( R30 ) ~\(t7 
+ Cho ha diem: 

I 
3P/:P/TTR/< Center> : 3P Hinli 2.28. Vetheo 1¢lIhCircle 
First Point : ( cho diem rlnl nh;(t )
 

Second Point : ( cho diem rhu hai )
 

Third Point : ( cho diem rhu hai )
 

+ Cho hai dUll rmit ella m(Jt duong kinh ( 2P ) :
 
3P/:P/TTR/< Center Point> : :P
 

First Point on Diameter: N(Ji tiep 1 va 3
 
( cho mur thir nh.fr cua duoug kinh ) 

Second Point ou Diameter:
 

I elm nuit tlui hai cua duoug kinh )
 

T t)nlmg trun ticp xuc \'Iii
 

hai dlllrng cho triroc ( TTR ) 

( hiuh :.:9 ) 

3P/:P/TTR/< Center Point> :
 

TTR ( ho.ic T )
 

Enter Tangent Spec:
 

( ch ( V~IO duoug rlui nhat, PI) 

Hinh 2.29. Ve the o 1~;Jlh TTR 



Eurerxecond r.uigeur Spec: P2 

( clu V:IO cluoug thu' bu. P3 

Racliu-, : 75 P3 

. ,\RC (ve cling non) 

Screen [\!ellll > DR,-\ '0/ > Arc 

Menu Bar > DR,-\W > Arc
 

Command: Arc
 
+ Ve cling lrun qua 3 diem Hinh :2.30. \,'P- C//II,\{ tUJII l///O 3 J/(;,/1 

( huih 2.30 ) 

Center/ < Starr Point> : 

( Cho diem PI ) 

Cellte,/EIICI/ < Second Poiur >: (cllo diem P2 ) 

EIJd Point : ( Clio diem P3 ) 

-r s. c. 1,: : diem dun ( Slar! I, tam ( Center ), dicmw()i ( End )
 

~ S. C, .\ : diem dau, tarn. g{H: om ( Include ,\nglc )
 

+ S, ( '. L : rliern rlau, tarn. chicu dui cunj; ( Length or chord) 

+ S, E. R : diem dau, diem cuo]. ban kinh ( Radius) 

+ S, E, ,\ : diem (Hill, diem cuol, ~(ir om 

-'- S, E. I) : diem d~u • dic'm cuo]. hlf<l"ng phal trien ( Starting Direction ) 

-i- Ve rlll!g 11'1'111 nili licp ,,6i milt chrimg d~ rho 

Gi.i xu rruoc do eTa ve mot dnollg thflllg hay mot cling rrou, troug lenh ARC 

nell ta ENTER o' dOllg nhiic (till rien till cling troll ve ra se noi tiep voi duong d5 

co. Hinh 2.31 gioi rhieu vi du ve cung troll noi riep voi cTtrallg thtlllg. 

60 P 
(120,70) 

)I----X)
(40,50) (100,50) 

- TR,\( 'I~ clung ve donn tllflllg, g;ip kluic co chieu rong net chon rruoc 

( hiuh 2.32 J. 

Screen [\Iellu > DRAW> Trace 

Menu Bar > DR,-\ \V > Trace 

x 



Command: Trace 

Trace Width < ... > : :.-1 ( cho chieu rang net) 

From Point: 705W ( PI 

To Point : @50 < 30 

To Point : @60 < 0 

To Point: < Enter> 

ChI' y : trong leuh nuy, neu cHit bien he rhoug FILENrODE I:l ON (I) thi net 

ve to eTrll11 ben rroug con neu eT~lt OFF ( 0 ), rhi chi co net vien, khong duoc to ben 

rroug , 

- POLY(;ONE (ve da gi:ic deu ) 

Screen Menu > DR,-\W > Polygon 

Ivl euu Bar > DR,-\W > Polygon 

Command: Polygon 

Number of Side < ... > : ( cho so c.mh ) 

Edg· . Center of Polygon> : I·: ho.ic P ( E - cho do d.ri c.urh. P - cho t:lI11 ) 

-I P : lucribed in Circle/Circums Cribed ab.iur Circle < .., > : I ( noi riep 

IlO~:11: C (cho LII11 - ngoui riep duoug rrou ) 

Radius of Circle: ( cho dinh de ve noi riep, cho rrung diem c.uih de ve ngoai 

riep, cho 1116t s6 rhi do I:l c.uih d.iy Polygon n~lI11 ngang ). 

+ l~ : Fftst End Point of Edge: ( cho clinh rhir nh:it cua canh ) < ve da gi.ic 

de u b01 mot canh > 

Second End Point of Edge: ( cho dinh tlul hai cua cauh ) 

- DONUT (Doughnut ) 
vs hinh vanh khuyen ( hinh :.33 ) 

To 111:nl ben rroug neu bien 

FIL1\'IODE Et ON ( I ) V:I khoug 

to 111:1lI iii OFF ( 0 ). 
P(120,100)

Screen l\lenu > DR,-\W > Donut 

1\lenu Bar > DR,-\W > Donut 

Command: Donut 

Ius ide Diameter < ... > : :0 

Outside Diameter < ... > : 35 

Center of Doughnut: 1:0, 100 (t<1l11 P) 

Center of Doughnut: < Enter> 3 

- ELLIPSE ( ve hinh elip hinh :.3-1 ). P111------'-'-----'J/ P2 

Screen Menu > DRAW> Ellipse 

Menu Bar > DRAW> Ellipse 

Command : Ellipse 
Hil/IJ 2.3-J.. V(7eIi1) b/lllg CI.IP b(11I tnu 



+ Clio dip h'/II fn/(" :
 

< Axis Endpoint I >/ Center : ( cho ditfm PI mur tlui nhrit ella mot true )
 

Axis Endpoint 2 : ( Cho diem P2, mur tlui' hai cua true do )
 

< Other Axis Distance >/ Rotation : ( eho P3, eoi ball true thir hai Iii khoang
 

erich r.un deu P3. Neu eho mot so rhl do 1;1 do dai b.in true tlui' hai ). 

+ ClIO f(//II 1'(1 Iu,i h(/II fn/(" :
 

< Axis Endpoint I >/ Center: C
 

Ceuter of Ellipse: ( clio tam Pella elip )
 

Axis Endpoinr : ( eho PI 1;1 milt true thir nhnr )
 

< Other Axis Distance >/ Rotatiou : ( eho P2, mur true tlui hai )
 

+ Clio ruor t nu \'(/ ,hlll,~ !JIl<p (/IIOY:
 

< Axi» Eudpoiur I >/ Center: ( cho diem PI, milt rhu llhrlt ella mot true)
 

Axis Endpoint 2 :
 

( cho	 diem P2, milt rlui' hai ella true do ) Z 

< Other Axis Distance >/ Roturiou : R 

Rorarion around major Axis : 
50( clio goc q Il~IY ) 

Clui y true chiuh PI-P2 eoi nhu dlrollg y 
kinh ella vong rrou cti duoc quay di mot x 
goc eta cho V;I chieu len milt ph Jug ban ve 

thiuih elip. 
Hinh :J.35. jIe-el fp tlieo 

+ D'llIg 111"111, <'I'/fol' Cl/O \'(llIg fnJII fWllg 11/'111, eI,il;I' true do 
11/'111, ,'1'/(;1' t nu .to 

Hiuh 2.35 lavf du ve hinu chieu true do cua khoi Irlp phiroug vii c.ic vong rrou 

uoi riep rren c.ic be miir ella no tro' thiuih dip. 

- SOU]) dung to 111;1ll trong hiuh ve ( hiuh 2.36 ). 

Khi su dung bien he th6ug FlLEIVIODE, ta chou ON, lenh u;IY cho phep ve 
c.ic	 mieu eo to mau, nguoc lui neu chou OFF thi mien ve khou¥: duoc to mau. 

Screen Menu > DR,-\,W > Solie! 

Command : Solid 
P1------

FiN Point : ( eho diem PI ) 
( I ) 

Secoud Point : ( eho diem P2 ) P3 
( 3 """);:-------""-7Third Poiut : ( cho diem P3 )
 

Fourth Point : ( eho diem P.f )
 

Third Poiut : ( cho diem P5 )
 

Fourth Point : ( eho diem P6 )
 

Third Poiut : ( cho diem P7 )
 

Fourth Point : < Enter >
 
Hinh :J.36. Ve-fl/eoIPIII,So/id 
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'Third Point : < Enter > ( ktt thuc l¢nh Solid) 

- SKETCH eho phep v~ cac dU~ ~ do - ve plW: b<ri. cac thitt bi chi wem 
( Mouse, Tablet ..I ). Khi Pick. Button va di chuyen se tao ra m¢t loat cac doan 

thAng rAtngln n6i tifp nhan theo duoog di chuyen. 

Screen Menu> DRAW> Sketch
 

Menu Bar > DRAW> Sketch
 

Connnand : Sketch
 

+ P : nang "but" len ( Up), con trl> yin di chuyen ntnmg khOng ve, nell ~ 

"btit" xu6ng ( Down ), th~c ~ cac net v~. 

+ R : ghi lai cac dlroog da v~ phac thAnh dlroog cO dinh ( khOng slia chUa 

dlrqc ) 

+ X : thoat khoi l¢nh Sketch va ghi l~ cac dirong da ve phac, 

+ Q : thoat khoi lenh Sketch va khOng ghi lai cac duoog da ve phac. 

+ E : x6a di mot doan da ve b! tir vi trt da chon d6l cudi cung. 

+ C : n6i lai cac drrong da v~ phac sau k.hida nh!c "btit" len. 

Cl"j t ~ khong 3nh hu6ng tOi duoog ve phac, k.hi dung lenh Sketch nen tit 

caccht d¢ SNAPMODE va ORTIiOMODE. 

2.6.7. acl~ trt?gitip 

- SNAP dung ~t luOi cho con tro. Khi di chnyen, con tr6 chi bilt vao cac mit 

( nut) luOi. 

ScreenMenu> SETTING> Snap I Grid 

Menu Bar > SETTING> Drawing Aids> H¢p thoai Snap I Grid 

Command : Snap 

Hlnh 2.37 cho vi dn dung Style - Isometric clia l¢nh SNAP ~ ve hlnh chien 

true do VUOng g6c ~ ( a ) va hlnh chitu true do dtlng ( b ) clia hai v~t thf. 

a b 

Hinb 2.37. 'Ye tbeo l~ cris SNAP dUngStyle-ls~tric 
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- GRID wen hl61 ra man hmt ( tmrong ktt hop voi SNAP)
 

Command : Snap
 

Grid Spacing orON/OFF/Soap/AspeCI < ... > : dung nmr lenh Snap.
 

Kill ciang dung lenn khac c6 lht bat / tal ( OK I OFF J cia SNAP banf F9
 

( Orl + B ) va cia GRID bang F7 ( Orl + G ). 

- TRANSPARENT chuven or ACAD ra thtrc ~ lllII>t 1~ khac rO! 0'0 ve 
lenh cii. Thtrc hitn Ienh bang dliu ..... dat tnr6c l€nil e3n ra tmrc hltn. Vi du nr 
LINE ra SNAP. 

Command. Line 

From Point : SO, 80 

To Point : 'Snap 

- ORTHO btu tat che d6 ve cac dirong VUO~ g6e thimg dtrng va nam ngang. 

Command: Onho 

ON/OFF < ... > : ( co thi ba; I tal - ON/OFF - bang F8 hoac CO'l+O ). 

an cmi y rang. Ienh nay khong e6 tac dung kni dung cb.€ dt'? Object SNAP. 

- OSNAP (OBJECT SNAP) 

Khi bM <tiu mot 

d6i nrong m6i. rna
 
1- S~I~c1 SellinljE
mu6n "neo" n6 lai
 

<Mu rmit cia m¢l ! ~ [~Jl.9ln:!l CJ In;Ierllon
 

dtrbng hay di qua I I~ ~:iilll1. oint o £:erpendkul;31
I
 
m¢t wem gifra cia : u £~Illcr o IlIllgcnt
 
m¢t doan thang , I i I'tlode U Ne.1l.re\;t
 
vuong g6c voi mot !
 

I r:::::: Qu adrant o OlJlck t.
 
dirong , "neo" vao
 

; r: lnters ectlon 
di6n giao nhau giira
 

hai dirong nao d6 ... rAp e [lure SI2e ---~--------,
 

ta dung lenh OSNAP.
 

Screen Menu >
 18 ";'; ,"'" o 
SETTING> Osnap I 

Menu Bar >
 
OK I .[ ClJncet'j
SETTING> Object Snap
 

Command: Osnap
 

4nhDOOSNAP Hinh 2.38. Hop taoei chon Osnsp
 

(ACA.Dl2 ) dung nop thoai 

dt chon Osnap ( haih 2.38 ), ciing co tht dung OSNAPMODE nrc thoi ( mot HiD. ) 

bang Curssor Menu Button hoac Shift + Enter Button sC e6 Pull-Down Menu ..Con 

tr6la 0 vuoag (Taget Box) de chon d6i nrong ve . Kich tlnroc diroc ditu chinh 
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Object Snap Tager Size: < I - 50 pixel>
 

Hinh :.39 E\ vi du duug lenh OSNAP-CEN d~ ve mot duong th~ng tir ram mot
 

duoug rron v~ vuong gee V01 duoug th5ug di! cho :
 

COI11I11,Uld: line
 

From Point : CEN
 
BOf: ( chi V:10 duong rron rai A )
 

To Point : PER
 

To: ( chi V:IO duoug th;"wg tai B)
 

1.6.8.	 V~-· bien trip 

- SELI~CT ( Chon diii nrong ) 

Screen Menu> EDIT> Select Hinh :2.39. Vi ell.' \'{7 !hlllg 
Menu Bar > ED1T > Select 1~1I11 OSNAP-CEN 

Command : Select < Enter> 

Select Object: ( doi ruoug //Iii eli, ker rluic bang Enter, Pick Enter Button hoac 

go NULL ). Chi cTi~111 b.ing chuor hay roa do. 

ALL ( chon roan bo ), L ( Last: et6i tuong vim ve ), P ( Previous: et6i tuoug 

vua chou tIlIO'C do ), W < WP > ( Window < WPolygon >: troug CU:l so chft nhflt 

< eta gi.ic > ), C < CP > ( Crossing < CPolygon >: cim so chir uhut < eta gi.ic > 

chua ho.ic c:lt ngaug et6i nroug ), U ( Undo: huy d6i ruong vua chon ), R 

( Remove: loai mot rrong uhieu d6i nrong eli! chon b.uig Remove Object, trung 

do Add - ttlt R de chou them, Frece - hang 1':10 b.iug Polygon ho' m~ moi d6i 

ruoug ciu qua cluoc chon ). 

- mUSE (dy xoa )
 

Screen Menu > EDIT> Erase
 

Menu Bar> iVlODIFY > Erase
 

Command: Erase
 

Select Objects: ( chon dOl ruoug )
 

Clul y : lenh OOPS khoi phuc dOl ruong bi xoa boi Erase mac du co dung 

leuh kh.ic sau Erase V:I hieu lui c.ic dOl tU911g bi mar sau khi tao BLOCK. 

Command: Oops 

- nREAK ( ng~t di mot pluin dOl tuoug ve ) 

Screen Menu> EDIT > Break 

Menu Bar > MOD1FY > Break 

Command: Break 

Select Objects: ( chi V:IO Cl<lll dO~1Il c.in xoa ) 

Enter Second Point (or F for first Point) : ( chi vno diem tlui hui ) 

( F de chou lai diem rhu nhflt )
 

ClUJ Y : cung cfIn xoa rren dU01Ig troll uguoc chieu kim dong ho.
 

5:
 



( I· de chon lai diem th(r nhat ) 

ClII; y . cung dn xoa trcn duong lion ngiroc chien kim dong ho. 

I Iinh 2AO gi6i thicu vi du dung lenh Break 

rr===\lrr===\lrr===\lrr===\l
 
~~~~
 

1>. ('!JOII dl/i I,tullg	 d. Xoa PIP2 

- T RI M I ia doan thira cua doi nroug P2x'

vc lxri cac cauh - Edge ( hiuh 2A I ).
 

Screen Menu> EDIT> Trim
 UP1 
MeliU Bar> MODIFY> Trim 

Comll1<UHI : Trim P1n 
Selecl CUlling l idgct s) ...	 , + . 

... }P2
Select Objects: ( chou cac duong lam canh cal) 

< Select Object 10 Trim >/ Undo: 

( chon doan thlw dn cat di ) e. Ngat cling 

l llnh 2.4 1 cho VI du v~ tia doan thira hoac cat tren duang trim 

cauh b;tng lenh Trim. 

Hinh 2.40 ( tie'p) 

.c() E() Et).. f(D.
 
i	 I P1 P3; i 

P2 L 
P1 P3 

P4 

a. ll tnh gl)1' b. 019/1 duong, cauli edt c. Chi doan thua d. Kef qua 

Htnh 2.4 J. CIt(JI tia IJl1ng l¢nh Trim 
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-men doi hinh 

+ MOVE dung di chuyeu cac d6i nrong den vi tri khac 1J.1a khong thay d6i 

luroug va kfch tlnroc cua cluing. 

Screen Menu> EDIT > Move 

Menu Bar > MODll'Y > Move 

Command: Move 

Select Objects: ( chon d6i nroug can di chuyen ) 

Base Point or displasement : ( cho diem co s6 hoac khoang each di chuyeu ) 

Second Point of displasement : ( cho diem toi dich ) 

+ COpy dung sao chcp cac doi uroug toi vi trf moi ( giong leuh Move, chi 

khac lij deli llr~rug cU van gilr nguyen ) 

Command : Copy 

Select Objects: ( chou deli nrong cfin sao chep ) 

< Base Point or displasement >/Multiplc : ( cho diem co s6 hoac khoang each 

di chuyen, M - sao chcp thanh nhieu ban ) 

Second Point of displascment : ( clio diem toi dich hoac Enter) 

+ ROTATE dung quay d6i nroug vi': di mot g6c quanh mo; diem co s6 ( hinh 

2.42 ). 

Screen Menu> EDIT > Rotate 

Menu Bar > MODIFY> Rotate 

Command : Rotate 

Select Objects: ( chon doi urong din xoay ) 

< Rotation Angle> / Reference: ( cho goc xoay hay chon R eho goc tham 

khao, sau do cho goc mrri, goc xoay duong nguqc chieu kim d6ng h6 ). 

P1 

a. Hiuh 5'O'C c. Chon dieltl co so d. Klt qua 

Hinh 2.42. Quay hinli bang lenl: Rotate 
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+ SCALE dung ph6ng to, tim nho ca hai chien ( x, y ) voi cung mot ti I¢. 

N0u d6i urong urr ghi kfch tlnroc thi sau khi Scale, kfch thuoc moi se diroc cap 

nhat V?1O ( hinh 2.43 ). 

Screen Menu > EDIT > Scale
 

Menu Bar> MODIFY> Scale
 

Couunand . Scale
 

Select Objects: ( chon d6i urong M scale )
 

Base Point: ( cho diem co sa ).
 

o o	 o 
11 Iii 1111 5'01	 c. ClIO diem ca sa d. Klt qud 

Hinh 2.43. Pliong to ltiuh bdng lenli Scale 

+ STl~ETCli dung d~ keo dan mot pilan d6i nrong hinh ve ra rna villi n6i voi 

hiuh cli ( hinh 2.44 ). 

Screen Menu> EDIT > Stretch 

Menu Bar > MODIFY> Stretch 

Command : Stretch 

Select Object to Stretch by window or polygon: ( chon d6i nrong hang ei'.ra s6, 
da	 gi,\c )
 

Base Point or displasement : ( eho diem eo so hoac d<) doi )
 

Second Point of displasement : ( cho diem toi dich hoac d¢ doi )
 

Lcnh nay phai dung Window, Crossing, Polygon.
 

,
I • I	 IhLm:im'I . • I	 I 

+. :+ : X
 

P1 ~ P2
 

a. Hinlt grrc b. Chon dOl tuang c. Cho diem PJ. 1'2 d. Kltqua 

Hinh 2.44. LHlIIg lenh Stretch 
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+ MIRROR dung UIO hinh doi xrrng qua I11Qt dirong dil co va co th~ gift 

nguyen hay xoa di hinh cu. Hinh 2.45 la VI du dung lenh Minor.
 

Screen Menu> EDIT > Mirror
 

Menu Bar > MODIFY> Mirror
 

Command : Mirror
 

Select Object : ( chon d6i nrong )
 

Firt Point of Mirror Line : ( cho diem tlur nhat cua true doi xtrng )
 

Second Point: ( cho diem th(r hai ella true d6i xrmg )
 

Chi, y: sau lenh Mirror. cac dong Text se ngiroc voi hinh goc. H¢ MffiTEXT 

(l/O ) dieu khien dong Text doi xrrng - ngircc ( I ) hoac khong ( 0 ) theo bien 

SFlYAR: 

Screen Menu> SElTlNG > SETVAR > MirTcxt ( 0/1 ) 
I I	 I 

00 
I 

u . Hinli go'(' b. CItOIl (Mi tuong c. CIi~}J/ true do'i xung PI P2 d. K/t qua 

Hinh 2.45. Dung '¢1I1i Mirror 

+ EXTEND dung keo dai mot rhrong nao d6 tai mot duong bien ( Boundry 

Edge ). Hinh 2.46	 VI du cac biroc thuc hien lenh nay.
 

Screen Menu> EDIT > Extend
 

Menu Bm > MODiFY> Extend
 

Command: Extend
 

Select boundary Edgers) ...
 

Select Object: ( chon doi nroug - throng bien ).
 

P1 

a. Flinh g61.' h. Chon dU(l'Ilg bien PIc Ch] ddu 'mit Celli keo P2 d. Kel qua 

H?nh 2.46. Tlli/C 1ti¢1l lenh Extend 

56 



+ ,\RR,\Y dung sao chep doi nrong ihanh mot mang gam nhieu doi tuong 

cuug 111(>t hUI ( xep theo hinh chir nhat - Restangulaire hoac hlnh tron - Polar) 

c. Hinh g()'c 

a Rt'S{{l/fgll{uir 

d. Suo mung khong .way 

e. Sao "/{1I1g .roay mot garh. Xoa» 8()C 45° 

Hinh 2.47. Tlutc luen lenl: Array 

Screen Menu> EDIT> Array
 

Menu Bar> CONS"nUJCr > Array
 

Command : Array
 

Select Object: ( chon doi urong tao thanh mang )
 

Restangulair or Polar Array (RIP) < R > :
 
R : dung sao mang chir nhat ( phai cho so hang, so cot, neu Iii. duong thi cac 

hang uam phia tren, cac cot uam phia phai ; ngiroc lai neu la so am thl cac hang 

nam phia diroi, cac cot nam phia trai ). Hinh 2.47 trinh bay vi du each thuc hien 

lenh Array. 

- Hieu chinh va thay d6i 
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+ FILLET dung vi.: cung 

tron noi tiep gitta cac doan 

thang va cac duong tron, 

Screen Menu> EDIT> Fillet 

Menu Bm > CONSIRlKT 

> Fillet 

Command : Fillet 
1I. 

Polyline / Radius / 

<Select First Object> : 

peR) 
A A P1 A 

R - Enter Fillet X 

Radius ( cho gia
 

tri ban kinh goc
 (J
n6i tiep , hoac
 

cho hai diem )
 

P - Polyline ( vi': b.
 

noi tiep, chi vao
 E P1 E E
 
hai duong can noi + X
 

tiep ) . VI du hinh 

2AH. ~ 
(' 

P2 
M 

P1 

d. e. g. 

Hinh 2.48. T11/.rc hien lenh Fillet 

+ CHAMFER dung vat hai dtrallg thang.
 

Screen Menu> EDIT> Chamfer
 

Menu Bar> CONS'm.UeT > Chamfer
 

Command : Chamfer
 

Polyline / Distance / <Select First Line> : ( D - dinh nghia doan vat) 

58 



Enter First Chamfer < '" > : ( cho khoang vat tlur nhat )
 

Enter Second Chamfer < ... > : ( cho khoang vat thtl hai )
 

Polyline/Distance/cSelect First Object> : PI ( chi vao dirong 1 )
 

Enter Second Chamfer < .,. > : P2 ( chi VaG dirong 2 )
 

P dung vat da tuyen Polyline ( nhir Fillet ). Neu c119n 0 ( mac dinh ), no se
 

keo dai den diem da cho. 

+ OFFSET de' tao drrong moi song song voi dirong da cho. 
+ DI VI DE dung chia mot doan thanh hai phan bang nhau. 

+ CIIANG E M thay o()i mau sac, loai duong, net ve ... 

+ DDEDIT ( Dynamic Dialogue Edit) M thay d6i dong ki nr (Text ), thuoc ' 

tinh ( Attribute ) ... 

+ PEDIT dung hieu chinh da tuyen ( Polyline ).
 

- Hiiy bo lenh
 
+ U M huy thao lac vira tlurc hien 

+ UNDO dung huy dong thai n thao tac vira tlnrc hien 

+ REDO dung ngay sau lenh U hay UNDO de khong tlurc hien U hay 

UNDO nira. 

- Tra ciru 
+ LIST M xem cac dlr lieu lien quan den d6i nrong. 
+ mdung xac dinh toa d(> ella mot diem tren marl hinh ( X, Y, Z ). 

+ DIST ( Distance) M do khoang each gifra hai diem, do goc, do gia tri dich 
chuyen ... 

+ AREA dung tinh dien tich, elm vi hinh khep kin. 

2.6.9.Gl!ch mlJl cal 

-BHATCH 
Screen Menu> ORAW > Bhateh 

Menu Bar> ORAW > Bhatch 

Command : Bhatch <Enter> ( cho hop thoai Boundary Hatch hinh 2.49 ) 

- HATCH OPTION 
Pick Pattern cho hop thoai Hatch Option tren hinh 2.50. Pick Pattern Type eho 

mau gach trong hop thoai Choose Hatch Pattern ( hinh 2.51 ). 

- STORED HATCH 
Pattern: chon mau ( hinh 2.52 ) 

- ((ATCHING TYPE ( kicu ) voi N - Normal ( to tir ngoai cung VaG thea so 

Il' ) hoac mac dinh, 0 - Outer ( to ttl ngoai cung vao toi dirong ke tiep ) va 

I - Ingar ( gach ca ). 
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Pattern: No hatch pattern selected. 

I1:1131ChO!;ll~n~-.:_< \ 

De1lne Hatch Area 

I • Seie:::t Objects ( i I 

\
Cl:lna:! Hell"'· .1, 

Hinh 2-49, HOD tiiosi n BOlIDdu)' Hstcb " 

r Pan ern Type
I - ,--.----.-------------
I '!>:.St~.r.~~_J~~~,~~~~~! 

: 0 !J.ser-Detlned Pattern [Ul 
\ 

o ignore
 

Scale: i1.0000 l
 , 
t'!ngle: io

I
 

I 
\
 

i .' .,Copy ExJstlngHatch'c:j 

"OK .' [,C~n~I_J 

Hinb 2.50. Hop tbo~ "Hatch Option" 

60 



--_._~-

LL~L~LLJ

I !_L LL....l-.L....~ 
LLLLLLU 
L-01~_ h:-.l,._hJ·J~ 

ANGLE ANSI31 ANSI32
 
r ,//,</
/" ./. ,.I / ' 

~./~/~,~ .. ~ //// ~:;~<.~<::?<; 
/'/"// /'" // ///"',/.
 

'/ /-///~ //

«/' >'.> <>,> ~/ /."/;",/;.;,/.~//,. /'..r '/ J'" / rr. .:// ./ ." .:/

/~//~/" />'-,/ .: .... 1//,./".. <: /"/: ....""./
 

ANSI3.i1 ANSI35 ANSI36 ANS137 

.. " , I 

::::' ,;': ,',',; :;,', ':;
.. \ . 

ANSI38 AR-BBlli Ali-BBllie AR-B88 

'I ''-<-\,')11': 1 ~ext --J.':.. -- \1 ,,- i , 

Hinh 2.51. Hop tboei " O:lOOSC Hatch PatfNn " 

- Exploded Hatch dung phan kh6i ( Block ) gach soc 

• Pick. Point dt chon vung gach soc
 

- Select Object dt chon dirong bao
 

- Preview Hatch dimg xem Iai dirong bao
 

- Advanced Option la phan nang cao
 

- Apply: OK ( ap dung )
 

- Another dung dechon tiep Ioai khac,
 

a. Normal b.Outa: c. Ignore 

Hiab 2.52. ~ch JD#t cit 
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2.6.10. Obikid thtrt1t; (DIM) 

Scm:nMenu>DIM 

Menu Bar > DRAW> Dim:nsions 

Command ; Dim ( Diml ) 

- HOR ( HOR izontal ) : ngang , VER (VERtical ): thkg dmlg 

- ALI ( ALIgned) ; d6ng thing hang 

- ROT (ROTated): quay di m¢t gee 

- ANO ( ANGulaiIc ) : kich thuOc goc 

- DIA ( DIAmeter) : dtrang kinh; RAD ( RADius) : bank1nh 

- CEN ( CENter ) : tAm 

- LEA ( LEAder) : dAn ra ngoai ~ ghi kich thlJOc 

- CON ( CONtinuos) : ghi n6i titp 

- BAS (BASline ) - ghi cnng chu:in ( hinh 2.53 ). 

- ORD ( ORDinate) : ghi kich thtroc t1IID9t diem toa ru, ~c tnmg ( Feature). 

34 32 33
lit .,,~ . 
II ...!I

I 
,","\
 

I
 
! i: 20 'I >1 

,pi 01, pi Ip1 IP2 
P.3/»»/ /~,//~ ':"", -.-;"-, ~/./>'/." ..~>'/'" ~:~«J,.<~~:~~. \,,',.'>;~\~'< />/»>:/»>/>//>/// :. \",'"',,,:'.'<'. '/>/»/'// ~///////// .". ,>,,·<,,"-.v//'/////>v//// /// ~~:~\<-«<\" '/>////// ~. /// / / /./ / ....,., ':"\,> '///,/////

;/>'/I~>'>/: .\.\', \.'\:\,' //>//»// (~/;/>~>/,/; \'>~.;\\""",.~:///////:; 
///j///// \'~:.\::\",-: '/////)?> 

/ 
r //////// ::;"'\'"",',\'.Vi'///,///>// ////// ~\\»><\~\," .'/."/////»> r///////// ':"~"'..\:'.'. '//////// 

a. Continuos b. BasJirIe 

H1nh 2.53. VI d,! tblfC ~ J¢nh CON y~ BAS 

2.6.11. Cfc I~ .bi~a cbiDh kid thrn:tc 

- OBL ( OBLique) dUng dOng nghitng di so vm.khoang each can ghi kfch 

thuOc. 

- NEWlEXT ~ thay d6i n¢i dung eM 56 cia kfch thuOc da c6 

- lEDIT (TextEDIT) dUng thay d6i vi trl eM va s6 so vm. du'ang kfch thtrac 

(Wnh 2.54). 

• HOMETEXT ~ dua chit s6 dachuyen elm ve vi trl ~c d~.
 

- TROTATE ( Text ROTA1E ) ~ xoay vitrl ( nlnr TEDIT )
 

- UPDATE dUng c~p ~t kfch thtrac ( ~n. bi6:1, chit ... )
 

• STYLE dUng ~ kibJ, Illiu chii' ... 
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60 60.,. - I 
40 40

[-< .... 4 

I 

I 20.., I 
I 

I i I 1/[j:'o~7J ~O'i 'I 
I 

I I 
I 
I 

a.Hmng6c b. TEDfT· Angie 2d' c. TEElT - LiR 

Hinh 2.54. ThrrchJ~ Je.:.liJ. TEDlT 

_. ]\~::~!~¥;:~:§*'\:~ :;~lme~i~~:~\:,:r,l,n~',:~c5... ! J' 
I I I ': :,. E,xtan.. lun LJ....,s ...
 

I I ' i i I
 
II I I I . Allow",...... ::. ;\ 1 
:"1,1. II. I : I . Ie><\ Luc..-tion... .': I

1\ .1"C.xtF2.f"nd, ..

I !I II', . [o1l,uses•.•. 

I ll",. · .. ,·~olor6.... "~I 

Q.lmenslon Style: HI 

I OJ:: C~nC'e1 ·1
! 

Hiab 2.55. Hop tiiosi Diaxasiaa Style and Vsrisble 

- Cac bi6'n kieh thtroc ( Dimcnlion Variable) 

DDIM 

Command: DDIM < Enter > ( cho h¢p thoai Dimension Style and Variable 

hinh 2.55). 

Dimension Style ( btu kich thiroc ), Drrrension Variable ( bitn kfch thtroc ) 

Dirrension Line ( dtrong kich tmroc ) voi h¢p tnoai hinh 2.56. 

Extention Line ( dtrong d6ng ) vci h¢p thoai hinh 2.57. 

Arrow ( IIIiii ~n dang Tick, Dot, User ...) voi hop thoai hinh 1.58. 
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Savle:: HI'
Sr"le: H 

Eelllure: Se:21l1ng: \ 1.00000 
E"atu ..: Scaling: i 1.00000 o V-,e Paper ~p lII:C ')call0'J
C U"e r:IPer Su e ce Sc"i1"u 

i 1= 
E,x1e:nslon line: Color: '""Ir-e:-d---~I. 

Dimension ,=Jne Color: i fed 
IExtcn~ion uncs
 

Olnu:ns,on Line
 
i Ext"n"lon Above: Llne : [11.1000
 

~ force' !nh:flof L1nr:~ I	 ;:::=::======; 
~ Baale Qlmen3,on	 Feelure Qlrl_g_el_: ....:::=====~ 

. ) II;O.O~OO Visibility I	 j'-o_r_.W_8_0_rh_--;:::====~[IText~.p: 

'I £;.enler MInk S12e: lo.u!JOU, 68 .. cline Increment: ID.JOUD '..:..:..::..:....:..:.----'. I i 
I 0 Mark wl1h Ccnlc, UrlC:S I 

OK I lei,.... 
OK I Ce e eet I 

Hinh 2.56. Hop tboei Dimension Line Hiab 2.57. Hop tboei Exteasioa Line 

. '. .. AIrows:' '.' '" .
:JtyIC: It Styl,,; H
 

Ee.tur~ SC':BHng: !1:lJIi!IIiI] EC".tu,.., Sc.Ung: 1,·00000 
o URe eeoc' SJWc..c Scaling o U.e e.per Sp.CI: Scallnq 

~--~-

Olmenclan Text Color. I,rc d IB 
Text Po.chlon 

0I~~::- Tick o Qot 0 u. •• ,	 
Tell' Height: 10.180D! II 

10.\800I AI,ow SI ••:	 Eeleeenee Height: 10.1000 I, 
Ho,lzon'.1 ia.'au" i.~ II

I 0 :'~~)II'=-"~ A",,_-. 
"'ertleal iCcnl.r. d I ~ I jI 

!	 I III 
I	 I r:;:-:----,--::'----,.-'=-===:=::' I

i A\lgnmen, !O'len. Te><1 110'1'0"'011" 1*] !I 

I Ole.	 O~ LCancel i tjelp", IConad.J 

Hinh 2.59. H~p tbo;p Text LocationHinh 2.58. H~p tb~ Anvws 

DIMTOL dung d! ghi dung sai ya yilt ehU' eho ban ye
 

Command: Dim
 

Dim: DimTOL
 

+ Style dt chon kitu, miu eM ... 
+ TEXT ( DTEXT - Text Dynamic : dUng yilt ehU' ) <EntA:r.> dt ~ ehU'. 

Text Location ( ~ tham s6' chU' ) v6i h~ th~ hlnh 2.59, Text Format ( dinh 

dang ), Feature (xem. hieu cbinh). 
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:'1' , 

CurrentLaver: 0 Qn Off I 
lJyel Name Sl~'e Cuhr Llnervpe 

ThllW Fr~;e . \ 
e On . whde CJ1JT1NUQUS
 

~ ,.lo.; r I
 

Uniod: Lack
Ii I 

I~D 
EB 

Set Carol... 

'Sel Uy~e... 

IISefcC1 b11 J	 I ~JTleo[ I 
II Cl~1I1 ~1I1 11 
I 

OK. : Can~I' 

Hinh 2.60. H(1p thoai Lsycr Control 

:\1 ~~t:~-is--~i_-'~-I~-J---IIAttribute 'I-------------_ 
I 18g: Ii 0 !.:onSlllnt ! I l-	 _ 

I 'lerify L	 _ 
II' 0 '\	 'IErom pt; I, ,-------------- 
i 0 P t " ~a Iu.e: IIi_lese \	 I 

L-=...__~==============..J 

r Insertion Point~ Text Options 
! 
\	 " .",' P~cl:i Po inrc ''I JustI1Ic21'\lon:	 ~.\
i I !Ldt • - I
 

I
 I 
'J.i

i ~. In.nnna I I Text Style: IITAUCT [!j 
I	 I \ \ 
I 't: 10 ,0 0 0 0 I

. ~l~i a):j·, -=:J! 
I 

--	 ~i "7' In.ncna 8ol~tit}n io 
!	 I ~ I 

OK 1 I Cancel 

.H1nh 2. 61. H~p tht¥iA ttributiord)Cfiaiti011 

5-CNCK 
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2.6.12. L4p yi tb,,~ tfD.b. 

- LAYER dt tao lop de! ve va quan lyban ve. MOi lop c6 ~ ve cac d6i tirong 

cac ~ tinh, man 8Ac, dtrong net .., rieng. M¢t ban ve c6 !hi 4-0 hOi n.rueu lop kMc 
nhau, c6 cung ti l¢, cung ~ tea d¢ va gioi han ve. H¢p thoai Layer Control cho 

lIen h1nh2.60 va Altribution Definition coo tren hinh 2.61. 

- COLOR ( chon mau sic trong h¢p thoai hinh 2.60 ) 

Bay mau sic 
chuAn dau tien 

dttqc qui dinh ; 'Continuas 

1. Red (do) Dashed 

2. Yellow ( yang ) Hidden 

3. Green( xanh Center 

leicay) Phantom 

4. Cyan ( xanh 

cam~ch ) 

5. Blue ( xanh 

mroc bien) 

Dot 
Dssbdot 
Border 
Divide -- .. - .. --"--" 

6. Magenta 

( hOng canh sen ) 
Hinh 2.62..f.4.nh LINETYPE cboa Ioei OlfO'ng net 

7. White ( trang ) 

tu 

Device ann De/Bulllnlnrmatlon ---~ ,Pupe, Size aneJ Ortc ntarlun -----, 

! flrrt.don ann f)rfl)/n ... i 
[j HIde lines 

Plol1ed ~M.: c· E~<nl~ 

28A.4,G Llmil9 C ,\dju.l ,'r~. Fill 

!-'Putl'" .::;. FilIIII~I !VI1~dow .. 1 
~ 

I OK I I C~1lQl1 j I tielj);.. I 

HinJJ. 2.63. H9P taosi Plot Canfiguratian 
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.~ ~=_Ie_?_~.:::".:: .. . .. _. ----.- ... -.-1
, ~.null<:lurer: '3',tlcm "'1n' e r Mll ~.2· ~v J.uCOdcsL IDe \ 

Pnn: -- 1 

WR 'Ph in.... 1• , I 
; I 

!I 
II 

- File Dctoull.---------------------, 
I r,-,---------,--~,......,.,....,.---------,..,-. .. 1 i 

I Gct D-=1aulls Frorn r;'="'------I : 

: CMtUL 1 

IJ1nh 2.64. H(Jp tbosi Device and Default Selection 

,NOI "".,Ioolc ror trl" ~r:vocc.... - .. . ... .... - _ I 
r \I 
I 
i 
i 
I 

P,=-n WId1h: [O_.2_5_~_--' 
OK j 

Hinb 2.65. H9p tboei Pai Assiagiiaxxats 

- LINETYPE cho loai , beu 00, dirong net (hinh 2,62) 

- LTSCALE ( Line Stype Scale ) ~ meu chinh ti l~ dirong net 

- DDEMODED df ~t man sac, dirong net, ~u chii ,.. qua hop thoai 
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- BLOC~ (kh6i ), EXPLODE (phan kh6i ), INSERT ( chen kh6i ), BASE 

(chon di6n chen ) 

- ATIlUBUlE ( tnuoc Unh cia kh6i ), ATIlillEF ( Attribute Definition 

c1inh nghia thuec Unh cho kh6i ). ATIDlSP ( thay d6i trang thai thfiy ON, an 
OFF ella thu<:x; tfnh ) 

- ATIEDIT ( soan thao, sira chfra attribute cia ban ve )
 

- DDATIEF ( dinh ng.hia ve thuoc linh )
 

H¢p th~ ve cac thnoc tfnh cho tren hinh :2.61 va 2.62.
 

2.6.13. Xa.ft ban YC 

PLOT
 

Command: Plot <Enter> cho h¢p thoai Plot Configuration hinh 2.63.
 

Device and Default Infomation ( thitt bi c6 san hi~ thoi )
 

Device and Default lnfomation Selection ( chon thit't bi c6 san hien thOi ) bop
 

thoai hinh 2.64. 

Pen Parameters ( thOng s6 but vE ) 

Pen Assignm::nt ( thong s6 but, mau ... ) cho trong hop thoai hinh 2.65. 

Optimization ( t6i 11Uh6a ) cho trong hop tnoai hinh 2.66. 

Additional Parameters ( xac dinh vung ban vc xuat ra ). 

Paper Size and Orientauon ( chon co giay, dan vi do Inhches hoac mm ) cao 

trong h¢p thoai binh 2.67. 

Scale, Rotation, and Origin ( ~t g6c, g6c xoay, ti l¢ ... ) cho trong h~ thoai 

hinh 2.68. 

Plot Preview ( xem tnroc ban in tren man hinh ). 

D'·t;;tOSttt1 ¥m(mC('ii 

Cli!Q..9J:1tl rri~t~B1i:g.!1 

2] AJds ,ndpoint swap 

O,~;i!; I"~n :;;,ni:l(j 

o ".nos ;iI1111~1] Jll/l1111n ';IJlillliL;11JDI1 

U >~i:lil" I'.,ill '11;,1(.)1\ (J\lli,TII::Jlluil 

U ..,l1lj~, t:1Il1\lnai(oli III QVI~rilJnC!lr)(J horl2::{)ol,)lor "(:rflt:,ll ""'(:(,:lOf~: 

o A.:JIi!l :~jillijn;,jl/)l'1 01 D',r.-rllIOOHlU \iill(~onni V(:Clll({, 

[·CaricerJ 

Hinh 2.66. H(Jp tho?-iOptimizing Pen Motion 
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USER 
· I 

210.110 
I~ 

297.00 
USER: \210.0U l 
~~ 

i297.00 

~::ERl Z70.00 190JJO 
'-l::ER1: 1:?O.OO ] ['90.00 

JSEF\Z: I I 
USERJ.: I 1 
IjSER~: 1 ~ l-_--JI 

onemancn Is lands,ape 

Hinh 2.67 H9P thosi Papa Size 

r Plut Ro tati a n -----~-----------

\ 0 Q ~':~~c!: 0180 Ova 

iP10t Origin 
I .--1-----
I ~ Qrigln: i 5.00 1: Origin: 1-5.00 

OK !Canf;clI I
 

Hinh 2.68. Hop tho~ Plot Rotation and Origin 

69 



Chuang !Jo 

v~ T LI~ll VA xu LY NHI~T KIM LOAI 

3.1. TINH CHAT co nAN 

3.1.1. Co' tinh ( tinh chat co' hoc ciia I'~t lie" ) Iii uhfrng dac tnrng co hoc bi~u thi 

kha liang ella vat lieu khi chiu tal' dung cua tai 1I·9ng. Co tinh ella vat lieu bao 

gam do ben, dO cirng, d(J dan dai urong doi, di? dai va cham. 

a. Dr) hp'/I Iii kha nang cua vat lieu chiu lac dung cua ngoai hrc rna khong bi pha hlL~. 

DO ben con goi Iii gioi han ben, duoc ky hieu bang chir a ( xich rna ). Tuy theo 

tfnh chat ella ngoai luc khac nhau tal' dung rna ta co cac loai elc) ben khac nhau : 

do be n keo ( (Jk ), do h/n /lP" ( (J,,), d¢ h/" "0'" ( ~I ). d¢ ben xodn ( (J:r ) .. , 

Hinh 3.1 gic1i thieu sa do mAu do dc) ben keo khi tac dung ngoai lire P ( N ) 

len thanh kun loai co dien tich tiet dien ngang F ( mrn" ). Gia tri dc) ben duoc 

tfnh then cong tlurc : 

p 
0=- ( N/n111r~ ) 

p p 

F 

Gi(ri han mil tai do 

11!C P dat den gi,j tri lam 

cho thanh kim loai bi 

pha huy duoc goi la Hinh 3.1. SrI d6 thi nghiem keo nuiu 

gi(~ han ben cho phep, 

ky hieu bang 101. Yay 

dieu kien ben Iii 

o s lo ] 

b. D¢ cung la kha nang 

cua vat lieu chong lai 

sir bien dang deo cue 

be) hay kha nang chong 

lai str dam xuyen cua 

I

-0).
vat lieu crrng han khi 

co ngoai luc rae dung. a b c 
- D{j cttng Brinen. 

ki hie" HB (hinh 3.2a ) Hinh 3.2. Sa d6 thi nghiem do d¢ cung 

Khi dat rai trong P ( N ) nen len dtlu do I ( vien bi cau bang thep toi co 

dltong kinh D), vien bi Hun vat lieu 2 hin xuong mot dean h, voi dirong kfnh 
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d, co vet 10111 dien uch tiel dieu F ( 1l11ll2 ), khi d6 lIB diroc nnh theo coug tlurc : 

P 
HB=

, F 

D(l cung HU dung do vat lieu C() dC, cirng thap ( < 4500N/mm2 ) nhir gang, 

thep . Cu . AI ... ( so d6 do hinh 1.2a ). 

- Dr! cung Rocoen, kj hie" bang HRt: ( thi ughiem do sa do hinh 3.2h) 

Tac dung lire P len miii do hinh con I ( goc dinh a. = 120" ) hang kim cuong, 

val lieu 2 hi lun xuoug mot dean 11, <ltrc1l1g kinh d ( SC! d6 do hinh 1.2h ). D~) 

crrng II RC dung M do vat lieu co d() ctrng cao ( >' 4500N/nunc ). 

- Dil dmg Vicke ( lIV ) dung miii do J ( hinh chop goc vat 0. 111116" ) bang 

kim cirong. Hinh 3.2c gi6i thicu so di) do do crrng Vicke. 

P 
BV = I,RS..J...J.

(f 

trong do d lit <!trc1llg cheo ella vet 10111. 

Phuong phap do dC) ctmg Vicki: co Ih~ dung do cho ca var lieu mern, vat lieu 

clrng va d V~I lieu co do cirng nho 16'p 1110ng cua be mat dil diroc tham than, 

tham uito ... 

n~'tng 3,1. Chon Ihang do d() cling Brinen - Rococn 

D(') cimg Thang do Tai trong Kf hieu Gioi han eho 

Brinen Rocoeu MDi tlur chinh P do elmo . e pheplhang 

BB ( mau ) (N) Rocoeu Rocoeu 

60 7210 B (do) Vien hi thep 1000 HRU 25 + 100 

2307700 C ( den) Vieu bi thep lS00 HRC 20767 

> 700 A ( den) Mfii kim 600 HRA > 70 

cirong 

c. Dt) diin dai IUCJ'Ilg diIi ( b% ) la Iy I¢ tfnh thea phan tram gifra luong dan dai sau 

khi keo II so voi chien dai ban dall l, . Do cfing Iii kha nang bien dang vinh ciru 

cua vat lieu tren dan vi chieu dai . 

trong d610 va II Iii.d9 dai ella mau tnroc va sau khi keo ( 111m ). 

V~t lieu co do dan dai (6~) cang Ion thi dl) deo cang eao va nguoc lai. 

d. D<J dai vu cham a, ( do bang J/Ullll
c hoac kl/mm") lil kha nang chiu tai trong 
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tac dung dQ!ngot ( con g9I 13 til trong va dti-r ) cia v~t l~u rna knong bi ph!i huy 

trong do : A· cong sinh ra khi va dti-P lamgay m!u ( J ); 

F - dien ticb litt men mau ( mm2 ). 

Hinh 3.3 g.i6'i thieu so do mot so tbitt bi do co tinb cia vat l~u. 

-.:..........:.:::-\- ---'-_'1.
 

Ifinh 3.3. So dd nguyea If ciis mc?ts61o?i thi~ bi do co tinh 
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3.1.2. Lj tinh. Iii. tfnh chat vat If cua vat lieu th~ hien qua sir bien d6i vat 19 khi thanh 

phan hoa hoc khong thay d6i nlur : khoi hrong rieng, d¢ dan na, nhiet d¢ n6ng 

chay, nhiet d¢ dong dac, tfnh dan nhict, diln dien, tir tinh ... 

3.1.3. H 00 tinh. Iii. tinh chat hoa h9C the hien qua kha nang cua vat lieu chong lai tac 

dung hoa 1J9c ella moi tnrong nlur tinh chiu an mon, chiu axit .,. 

3.104. Tinh. cong IIgh~ Iii. kha nang cua vat lieu gia cong, che bien de hay kho. 

Vf du : 

- Tinh due ( tinh «Ing nglu! chic ('/10 vdt 1i¢1I ) la kha nang ella vat lieu de 

hay kho due, bao gom tiuh clui» loiing, de? co, tinlt thien tich va tilth IUJa tan 

u.: 
- Tinh ren la kha nang bien dang vinh ciru ella vat lieu khi tac dung ngoai

IVe de tao hinh bien dang vat th~ ma khong bi pha My. 

- Tinit han la kha nang cua vat lieu co th~ han diroc de tao nen sir lien ket 

ben vfrng gifra cac bo phan, chi tiet diroc nung nong cue b¢ den trang thai han 

de tao thanh moi him. 

o Tinh glil ecing cut gf!t Iii kha IJ<UJg vat lieu gia cong bang cat got de hay kho 

ulur cat, cira, dua. tien, phay, bao, mai, khoan, doa ... 

3.2. KIM LO~I VAH()P KIM 

3.2.1. Cdu tao cua kim loai I'll hop kim 

3.2.1.1. Kim loai nguyen chdt 

Kim loai tlnrong co cau tao tinh the. Xet cr trang thai ran, cac nguyen tir kim 

loai phan bo thea mot quy luat uhat dinh, m6i dan tinh the dac tnrng cho mot 

IO,!-i kim loai vii diroc sap xep theo mot trat tv nhat dinh, Cac mang tinh th~ diroc 

sap xep thanh mang khong gian. Moi nut mang diroc eoi Iii. tam ella mot nguyen 

nr. Phan nho nhat ella mang tinh the quyet dinh t6 clurc, tfnh chat ella kim loai, 

goi Iii 6 CO' han ( hinh 3.4 ). Cac IOZli <'I co ban thuong gap Iii lap pluroug don 

gian ( c ), lap phirong the tam ( d ), Hip phuong dien HIm (e), luc plnrong (g) ... 

trong d6 thong sO' mang Iii. khoang each gifta cac nguyen nr a ( do bang anstron, 

A = 10-8 ern ), s6 hrong nguyen tir trong mang ... Hinh 3.4 gim thi¢u so d6 sap 

xep cac nguyen tiI kim loai vii. Ill¢t s6 IO<,li <'I ea bin. 

3.2.1.2. S~( hie'n d6i mang tillh thi kim loqi 

Trong tr'!-fig thai rim, Ielli nhi¢t d¢, ap suat...thay d6i se dill den sv bien d6i 

t6 ch(re vii tfnh chat ella kim IO<,li. Hinh 3.7 Iii dubng ngu¢i bieu thi sv bien d6i 

llJang tinh tM clla Fe ( am g9i Iii sU bien hoa thu hinh ella Fe ). 

3.2.1.3. S~( kit tinh cua kim loqi Ht qua tdnh chuyen tiT tr'!-llg thai long sang 

tr'!-llg thai dac Ielli giam uhi¢t d<'l, dien ra theo cae giai dO'!-l1 sau : 
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Hinh 3.4. 50' (J6' sap xep IIJi!.Dg ngu.vt:n ttrvoi u ca bin 

a. XuLt tuea truag tsm ke't tinh ( ding goi iii ammim) la phan tit ran &u ti1:nxuat 

men lam co s6 cho qua trlnh klt tinh. 

Tam mam la m¢t trong nhfrng yen t6 co ban quyet dinh d~ ~t ella kim 10lP. 

Tam mam co tbt t¥' smh hoac nhan tao 1tinh thanh (; nhfmg nguyen tit co ~t tlf 
dat diroc kfch thtroc dti Ian va phat trib1 dan. so tam mti:m sinh ra ngay cang 

nhitu va cac tam mam cfi Ian dan len tbeo t6c dQlam nguoi ( hinh 3.5 ). 

b. Phit tritn tAm mim dI tso tbinh h!lt 

Cac tam rnam Ian dAn len tbeo t6c d.Q nguoi lam cho pha long giim dAn cho 

d6l khi dOng ~c hom toano Qua trinh se klt thiic khi pha long da hft. &:r tifp 

gi.ap giii:acac ~t tao nen tinh gioi hal. D6 13. noi cMa ~ cMt, c6 nhi¢t d¢ n6ng 

chay thip va c6 mang bi xe Iecn. Do d6 day la noi xung yeu ella v~ lieu, 

T'c 
# 

• 

• 
a b c 

t(s) 

lIinh 3.5. Qua trinh ke't tinh ctis kim Iosi Hinh 3.6.. DlfCrrJg ngu(Ji 
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T'(, 
1539 I Long ( h 6) I 

QIL+6] 
1392 

TO> 1539"C : Fe 6 tM long 
P=1392 +1539"(': L+Fe8 
1"= 911 +1392') C: Fey 
T° < 911"C: Feo. 

911 r<768" C Fe co tit tinh 

768 
Khong 
i« tinli 

C6 tir 
([nil 

---------------------+~ t(s) 

Hinh 3.7. 5;o'd61n/1/ di{;/Isublt3/1 dbi 1J1I,lIlg tinh thi C1ia Slit ( Fe) 

[)/((f/lg nguoi la dirong bieu dien sir ihay d6i nhiet d¢ thea thoi gian va cac t6 

clnrc, cac pha ella hop kim. Bang Ihf ughiem, m6i kim loai nguyen chat, ngiroi 

ta xac dinh dU<.1C mot dirong uguoi nhat dinh co mot gia tri nhiet d¢ ket tinh nhat 

dinh. Hinh 3.6 gioi thieu mot duong nguoi, bieu dien pha long, pha dac va nhiet 

et(> ket tinh ( T, ). 

3.2.2. 7'6chile Clio hop kim 

a. Kluu niem v/ hap kim 

Trang tlurc te hop kim dtroc sir dung nhieu hon kim loai nguyen chat Vi 

cluing co nlnrng tfnh chat dac biet phil hop voi cac nhu cau tlnrc te nhu co tfnh, 

ly tfnh, hoa tfnh, tfnh cong nghe ... rna kim loai nguyen chat khong the dap ting 

duoc. Hop kim hao gam hai hoac nhieu nguyen t6 ket hop voi nhau tao nen t6 

clnrc va cau true moi plnrc tap hon. Ta can neu m¢t s6 khai niem va dinh nghia : 

- Phu lit nhimg phan tic ella hop kim e6 thanh phan dong nhat acung trang 

thai (long, ran hay khf ) va ngan each voi cac pha khac bang be mat phan chia ; 

neu la pha ran thi phai co cung kieu va thong s6 mang. 

- H¢ ( h¢ tluing ) la tap hop cac pha a trang thai can bang. H¢ diroc goi la 

can bang neu cac qua trinh xfiy ra trong n6 co tfnh chat thuan nghich ( qua trinh 

nghieh xfiy ra thi he ngiroc lai cac trangthai rna qua trinh thuan dfi di qua ). 

- Nguyen ( cd« til' ) ella he lit nhirng chat d¢c lap c6 thanh phan khong d6i 

tao nen cac pha ella he. Nguyen co 1M lit nguyen t6 hoa h9C va trong mot s6 
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trw'1ng hop cling co th~ la hop chat hoa hoc co tfnh 6n dinh cao nIHI Fe/' trong 

he hop kim hai nguyen Fe-C. 

NU(1C ( Hp ) tJ 4"C gom pha long ( mroc ) va pha ran ( mroc dti ), nlurng la 

he mot cau ur. 

V()ng va nikcn co the hoa Ian vo han ca 6 nhiet d<) cao tao thanh dung dich 

long va ca o nhiet d(i thap tao thanh dung dich ran. Day la he hop kim hai cau ttl 

c() t6 Ch(IC mot pha la dung dich ran hay dung dich long. 

h. ("(I( Ir! ,)/1(1' ClI(J lUll) kun 

Imng he hop kim c6 nhi0u nguyen <'1 trang thai dac c6 th~ hinh thanh cac 

16 Ch(IC kluic nhau nIHIdung dich dac, hon hop co h9C, hop chat h6a h9C. 

. /)lIl1g dich dill' la he hop kim dircc hoa tan <'1 trang thai dac cua nguyen nay 

( chat hoa tan ) vao nguyen khac ( chat dung moi ) thea kicu thay the' hay xen 

kc. Mang tinh th~ va tfnh chat cua dung dich dac khac voi cac nguyen thanh 

phan. Dung dich dac thirong deo, de bien dang. C6 hai dang dung dich dac : 

+ I )lIl1g dich dlic thav ,It/ 

Nell nguyen tu cua nguyen 

t6 hoa tan ( B ) thay the vi trf 

nguyen ttl cua nguyen to dung 

moi ( A ) ta co duug dicit dill' 

thuv ,h~' ( hinh 3.8b ) va cluing 

c6 th0 hoa tan vo han. Vf du b. 
hop kim Cu - Au. 

+ /)lIlIg duh (!lk .\1'11 h; Hlnh 3.8. Cdu true cua dung dicl: ddc 

Neu nguyen nr cua nguyen 

t6 hoi! tan ( B) xen vao ke h(J cac nguyen nr cua nguyen t6 ( A) ta co dung dieh 

d~k xe n ke ( hinh 3.8b ). Sir hoa tan xcn kc baa gia cling co han. Vf du hop kim 

Ag-Au, Fc-C v.v ... 

- Hop ,)/(Ji hO(1 1101' 

Nhirng loai iHJP kim do uhieu pha tao neu do SI! lien ket gii1a cac nguyen t6 

khac nhau thco m(>t qui luat va mot ty Ie xac dinh goi 'Ia IIP'lJ clul! IUl(J lto«, 

Mang tinh the ella hop chat h6a h9C khac han voi cac maug tinh the thanh phan, 

Cluing co tinh 6n dinh cao va cling co the co nhieu dang hop chat khac nhau. VI 

du nguyen to sat va cacban t<i0 nen xementit 6n dillh, rat c{mg, don, kh6 dt g9t 

Fe + C --) Fe,l' 

ngu<.Jc lai hqp kim dong - kcm l~j cho ta nhiell d~ng hqp chat haa l19C nlnr 

Cu/n, Cu,Zn 11 , (\1ZI1, v.v ... 

//rJII IWfJ CIT Itee 'Ia m<>t h~ hqp kim c6 nhicu nguyen' t6 khong hoa tan 

vao nhau clUlg kh<lng ket hqp v6i nhau de t<.t0 thilnh hqp chat h6a h9C ma chi 
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lien ket voi nhau bang hrc co hoc thuan tuy diroc goi la I/(!I/ It0Yi co lioc, chung 

khoug lam thay deii mang nguyen ur thanh phan. Cac nguyen cua cluing van gifr 

nguyen mang tinh lh~ cua minh va tinh chat lai phu thuoc vao ly l¢ tham gia cua 

cac nguyen thanh phau. 

3.2.3. (lion do trang thai lil bicu d6 bicu thi str thay d6i Ie) chirc va tfnh chat ella 

hop kim khi ihay deli nhiet do va thanh phan cac nguyen tham gia vao he hop 

kim do va phu thuoc V;IO cac pha lao thanh tir dung dich long. CO' sc'1 M thier lap 

gi~\n do trang thai la duong nguoi. I)tra vao cac diem dirng va diem u6n cua 

dlrang nguoi do hieu irng nhict khi chuyen bien ta xac dinh diroc cac diem tai 

hau cua h¢ thong. Tap hop lfit ca nhu'ng diem chuyen bien ella cac duong nguoi 

trong cung mot he hop kim tren 06 thi nhiet 09 - thanh phan hoa hoc rdi n6i tat 

ca cac diC:m dong tinh chat lai voi nhau ta duoc gi3n do. 

Ifinh 1.9 giai thieu phuong phap xay dung gian dd trang thai he hop kim hai 

nguyen A va B diroc xay dung llr nhimg duang nguoi I, II, 1II wong rrng voi de 

hop kim xac diuh cua he nay va c,k 16 clnrc ella he hop kim do. Tap hop cac 

diem, dtrang tcli han ella cac duong nguQi trong he ta co gii'm do trang thai. 

A II III
 
I, (Long)
 

/\ 

D 

4 
B+(A+B) 

100';; A (I\+B) lOoe;;H 

HiT1h 3.9. Duong I/glll)i j'el giClI/ dd troug tluli Ill! IWp kim hai IIgl/YPIl A Vi1 B 

l Iinh 1.IOb lit gian do trang th.ii h¢ hop kim Pb-Sb diroc vc tir cac dirong 

uguoi trcn hinh 1.lOa va l.lOe. Tap hop de diem long ta co dirong ACB lil 

clt(i'mg Idl/g , tap hem cac diem tren duoug nam ngang ta c6 dtk'mg ddc ECF cung 

goi lit dirong Clil/g tiuh. Voi hop kim co 87 C!f,Pb va Ilex Sb ta co IWp killl Cling 

til/It. 
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lai nhiet d(> 246 "C ( diem C - diem cung tinh ) Pb va Sb cung bat <lfiu ket 

tinh va cung ket tlnic su ket tinh. Trang vung ACE co pha long va Pb con trong 

vlmg BeF co pha long va Sh. Tren ducmg ACD chi co mot pha long, dum dirong 

I~CI' chi t(in tai pha dac ma phfa trai Iii Ph va hop kim cung tinh r Pb + Sb J, 

con phfa phai la Pb va hop kim cling tinh I Sh + Ph ]. 

D 
T'(' 63 B ( 

I ()()'!r Ph <)()'!r Ph K7'Y,Ph 

( ()'!r Sh I ()'!r Sh 13'!r Sb 

"1L-i-Shl 
246 

Pb+ • Sh+(Ph+Sb) 

Ph D Sb 
(Pb+Sb) h. f)ang gian dd c. Cae dnirng nguo! 

Hiuh 3.10. Gil/II dr) trang tluii hr Pb-Sb 

3.2.4. Cae loai gidn d{i trang thai hoi nguyen 

Voi h¢ h<.1P kim hai nguyen ta thuang gap cac loai gian do dac turng sau 

( hlnh 3.\ I ): 

- Loai 1 : hai hop kim A va B, 6 trang thai long hoa tan hom 1 toan, b trang 

thai dac tao thauh dung dich dac hoa tan vo han ( hinh 3. I l a ) VI du hop kim 

ClI - Ni. 

- Loai 2 : hai hop kim A va B, b trang thili long hoa tan hoan toan, a trang 

thai dac tao thanh h611 h(JP co hoc Cl\l1g tinh A va B ( hmh 3.9 va hinh 3. J 0 ). 

- Loai 3 : hai hop kim A va B, (1 trang thai long hoa tan hoan roan, 6 trang 

thai dac tao thanh dung dich dac 110il tan co han ( hinh 3.1 Ib ). VI du hop kim 

AI - Cu. 

- Loai 4 : hai h(JP kim A vit B, b trang thai long hoa tan hoan toan, a trang 

thai dac tao thanh hop chat hoa hoc Amltn va hai hon hop co hoc cung tinh 

(hinh 3.1 Ic), tlurc chat do lit hai gicin d6 trang thai loai 2 ghep lai. VI du Mg-Ca. 
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L L 

a 

A II A (A+ll) B A Amlsn B 
a h c 

3.3. HOP KIM SAT· Ci\CBON (Fe - C) 

3.3.1. Gidn d6 trang thai Fe-C 

lIinh 3.12 gi(1i thicu gian dotrang thai Fe - C. Trang tlurc te ham luong C t6i 

da Iii 6,67'1r. llop kim Fe,C co 6.67'1rC voi ten goi lit xemeutit, viet tat lit Xe. Vi 

vay gian do nay can 0) ten la gian do Fe .. Fe,C hoac sat - xementit ( Fe - Xe ). 

ACll - dUllllg long, trcn dll'ong nay hop kim mot pha (1 trang thai long phan 

bict voi trang thai hai pha Ii'mg vii ran. 

AECF - dw'llIg dac (rng voi cac dicm bat dau n6ng chay hoac dong d(IC hoan 

loan, duoi dirong nay hop kim 0 traug thai ran co cac t6 clurc mot pha va hai pha 

nam trong cac dirong hicu dien vii dUl1ng gici han thanh phan. 

(fS (A,), ES (A,,, ), (fP, PI) - cac dirong wong trng chuyen bien pha b trang 

thai dac. 

PSK ( A, = 727"C ) - (!Lrong chuycn bien peclit can goi la dirong cung tich. 

Diem S co 0.8 'YrC (1 723"C - diem cung tich peclit 

Diem C co 4,43 'IrC ('1 1147 "C - diem cung tinh ledeburit 

Tren gian dei, hop kim Fe - C co nhieu t6 clnrc, nhieu khu virc nrong rrng voi 

cac nhiet dCJ khac nhau va cac gi(1i han thanh phan cacbon khac nhau. C6 hai 

hop kim Fe - C thuong gap va co uhicu irng dung trong thirc te la : 

+ 'I1H~P C co ham hrong C < 2'Yr 

+ (lang co ham hrong C> 2'Yr 

3.3.2. Cac 16'clute cua hop kim Fe-C 

a. Xementit ( Xe) lit hop chat hoa hoc cua Fe vii C co ham luong C = 6,67'1r, d(> 

drng rfLI cao ( khoang XOOUH ). don, kho gia cong cal g<,JI nlnrng chiu mai mon 

t61. \)0 nguou g6c tao 1hanh Xe , t{) clurc nay duoc ket tinh qua ba giai doan va 

Ion tai <1 hau hct eric khu VUc tren gi,in dci va co kf hieu la Xe., XCII' XeJII. 

h. Ostenit ( r , () ) Iii dung dich dac xcn Kc ella cacbon trong Fey, hrong hoa tan C 

toi da 2,14'/r a 1147"(', ncu gi,im nhict 0(> xuong 727"(', chi co O,R'/( C. 
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L ( long) 

I~OO 

1200 

I I(JO 
lOOO Osienit 

( y ) 
G 

y + Xe + Le xe + Le 

K 

P + Le + Xe Le + xe 

p Le 

0,8 2 4 4,3 6 6,67'Yc.c 

Hillh 3.12. Guiu dri t"~J/I,~ thai S,lt - carbon ( Fe - C ) 

KIm vue AESG chi 16n tai mot pha ostenit rieng bier, Day la mot pha deo, 

dai, de bien dang. No co y nghia Ian trong gia cong ap lire va nhiet luyen. 

c.	 Ferit ( a, F) la dung dieh dac xen ke ella eaebon trong sat ex. ( Feo, ) vai 

hroug hoa tan ella cacbon nil nho ( (U)2'Yc a727 "C, a nhiet d9 tlnrong chi 

O,(J()6 1
;{ ). Vi v[IY ? nhiet <1<) iluroug, ngu<yi til eoi Icrit nlnr ta Fe nguyen chat. 

nay HI mot phil mem, de bien dang, d() ben thap. 

d.	 Peclit ( P ) lit lion hop co hoc ella F viI Xe.; m<)t t6 clurc hai pha. Tai diem S, 

khi ha nhiet do xu6ng 727°C ca fcrit va peclit cung ket tinh a Ihe fan tao nen 
Cling tirli peclit co s6 hrong nhieu nha], luong peclit giam dan ve hai phia. Co 

tmh ella t6 clnrc nay phu thuoc vao hrong Fe, Xe va hinh dang Xe ( hat hoac 

tam ). 
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1'.	 Ledeburit ( 1,1') la hou hop co hoc cung tinh cua osteuit va xemcntit ( XCI) va 

goi I!I lion h'/I) (IIII,~ u nh 1<l11 lai (1 diem C ( 1147T va 4,3'/{C). Dtroi 72T'C mot 

phan osteuit chuycn 11l!1Il1l pcclit. r,u'ong xcmcntit nhicu ucn lcdcburit co do 

ctrng cao va don. 

J. Graphit (Gr ) la cacbon c'1lr',lIlg thai tu do ( nguyen IiI' ). Trcn gian d6 nay khong 

co mal graphit vi no diroc xay dlfng iheo he Fe - Fc,C nhung no 16n tai trong 

mot so hop kim co C va Si ham luong cao, IC>C d() I1gu6i cham. Graphit xop, don, 

kern ben, n('11h0 tich khi kct iinh. 

3.3.3. 1'lll'P cacbon 

33.3./ Klta, 1I1~}lIl 

TIH~p cacbon Et IIq'P kim l'e -C voi ham luong C < 2'k, ugoai ra con co cae 
lap chat nlur Mn ( ham Iwmg < 0,7.'i'/'), Si ( ham liroug < O,3.'i(I(), P ( <0,1 (I(), S 

( han che < 0,03'1< ), Mn va Si v6i ham luong hop Iy lam tang d() ben, do ctrng 

cua rhcp vii klur oxyt sal. S lam cho rhcp bC1 noug, P - don nguoi. Luong Clang 

1!1111 cho co nuh thay (j(ji ( dCl cu'ng lang nlurng do deo giam ), Iy va hoa tiuh 

ding thay doi. 

111ep cachon dLf(,1C Sl'C dung r(mg riii vii IiI mot trong nh[(ng vat lieu chu yeu 

ella cong nghicp vi CO unh dam bao, unh cong nghe 101 ( d~ ren, dap, han, cat 

got, uhiet luyen ... ) va gia thauh khoug cao lam nlurng chi dung cho nhirng chi 

tic'l may chiu t,li trong nho vii vira, troug dicu kien nhiet d(l va ap sufi! ihap. 

3.33.2 L'luru loai 

"	 1/11'0 II)' clu« /(;' \'1 \',) lunn Illi/iig ,'U,!JIIII 11'1;11 gllill (/ri lrullg tluii Fe-C 

- 1/11;1) 11/(1)-(' ClIII,~ ,/(11 (C< O)\'!, ) v6i IC; clnrc liiji'rll . pecli) co dQ deo cao. 

- rIll;I) Cllllg tich (C = O.K'/' ) lC; clurc Iii jJe,-!iI. 

- rIIl'P SUII cung tich ( C> O,K';' ). te; clnrc Iiipecli! viI xementit, dl) cirng cao. 

b. Thea ham 11/"(/IIg carbon 

- TlIi'I) cacbou llli/i) : C < O.2.'il lc , d() dco cao.
 

- litPfJ UJd)(}1I Imllg hi 1111 : (' =( O.2:'i -;- O..'i l(l(.
 

- lit';I) ('(J(I)()JI C(/(' : e > (I ..'i'/i. dC) clcng cao , d() den thap.
 

( Tluo 1)IIIIeillg 1)11i/I) 111\'(;/1 : thcp iuycu trong Ii) chuyen (Hesme, Thoma!), 10 bimg 

( MaClin ), Ii') dicn, liJ h6 qll<LlIg ... ('LIng c6 Ih0 thco plnrO'ng phap khlT oxy Cll 

thep soi. lhep I,ing ( chfll Iucfllg lhep I(mg tot hon l. 

11 r!wo ,(JIIg dlfJlg Iii plnrO'lIg pllap philll !oai ph6 bien va co lillh thl!c liEn nhal, I~O 

diclI kiell lhlch hop cho viec SlT dung. 

rh~ol eVN 176.'i-7.'i quy dinh phall Io<~i lhep nhu sau : 

nil;,) (u('hOIl II//I/illg ( llli'p cu(hoJl llli)lIg dlfJlg ) co co tinh kllClIlg cao nen 

chi dLlllg chclao nh[(ng chi tiet may. kct cau dliu lai lhap lrang giao thong vim 

tAi, XflY dung ... 

6-CNCK 
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,VMIIl A dac trirng cho CO tmh. co ky hieu : CT3 J, CI'33. C1'34, CI'3X, 

C 142, ("IS I, crrl I. Trong do ('1' l~ thcp C thong dung, con sel ticp theo chi 

khoang gioi han ben. 

Vi du cno la thep C thong dung, C(l gi6i han ben trung binh khoang 

("J,,=3X( 1+390 N/11lJl1~. 

N/i()111 B dac tnrng boi thanh phan hoa hoc, nll(11II C dac tnrng cho ca hai chi 

lien co unh V?I thanh phan. Ki hieu cua nhorn B va C nlur nhom J\ nhirng them 

\:10 truce chlt cai B hoac C. Vi du BCI 3o, ('CT3X ... Neu la thcp sui [hi (hem 

clIu' S phia san ( vi du (T30S ... ). 

I //(i/ cacbon k(;, ,"Iii co ham hrong cacbon chfnh xac. klnr (lXY triet de, tap
' 

chat P, S rat nho, chat IUQ'ng tot, co tfnh cao han thep CI, tlurong duoc dung de 
dlc tao nhltng chi tiet chiu lire cao hon va drroc cung cap dtroi dang ban thanh 

pham Thep cacbon kCl cau kf hieu bang chir C kern theo ham luciIlg cacbon unh 

thco phan van: COx ... C3S, C4S,.. Vi du : ('4.'1 co 0,45'/(c, ('20 co O,2'YrC ... 

. T!/(;Ii ({('/loll dllllg I'll 13 loai thep co ham luang cacbon cao ( 0,7 + 1.3 )(/r" 

P, S nho ( < 0,025';( ). Sal! nhiet luyen ihep cacbon dung cu co d() clrng cao 

nlumg chill nhict d() thnp ( khoang 2.'10 + 3S0"C), thuong dung d~ che' tao dt,lJlg 

cu cil co toe d() thap nhtr hroi cua, due, diia , khuon, dao , chi tiet can d() ciing '" 

K)· hicu 121 CD kcm thco ham IUQ'ng cacbon tinh rhco phan van ( CD70 + 

(,DUO). Vi du CDoOA la thcp cacbon dung cu co O,X%(', A Ii! chat lu<,tng cao, 

3.3.4. (;allf,; 

3 3 -l I KI"I' 11/('111 

(Tang Ii! hop kim l-c-C voi C> 2'!r V;I cao nhar ciiug < 6,67'!r, ugo;li ra con 

cac lap chat uhu Mn, Si, P, S vi! cac nguyen tel khac, Do ham Ilf(mg cacbou cao, 

luong xcmeutit uhicu ncn gang c6 do clrng cao nhung nlt don, nhiet di) nong 

chay thnp va tinh due telt ... ncn cung nhu thcp, gang diroc dlmg nhicu lrong cac 

ugfuih c(lng ugh icp. 

Thanh ph.in hoa hoc trong gang c6 anh hlf<'l11g kluic so voi thcp cacbon. C V;I 

Si thuc d:iy giuphit hoa. phan htly Fe,(' th;lllh Fc va C ttr do khi ket tinh, uglfoc 

b.li Mil lai dn tn'r graphit h6a tao ra I"c,(' bicn thanh gang tnlug ucn thlf(l11g thl 

Si = ( 1,.'1 ,d it:; , Mn = ( 0,.'1 + I ilk. P V;t Slit uhling t,Ip ch:lt c6 ,tuh 11l1'(1llg X[lU 

dcn chftl Iuoug ella gang ( ricng P pld.!l nao c6 lam lang tinh ch,iy loang va tfnll 

ch6ng ulai m()n ) nCll phai han che ( S < O,! (Yr, P < O,2'!r ). Nguycn to cacbou 

quyet dillh tiuh ~'h;il cua gang. LI!qng cacbon dlllg nhi6u cang rl~ graphit !loa V;t 

nhi0t d() Ch~lY dn t: gi'\lll, kho<lng nhiet <1{l k01 lillh dlllg h~p lam linh ch,\y lofing 

c?-lIlg tang. V6i gang cllllg lillh c6 43'kC Ilhi¢t de? ch,'ty 1147" ( lhap Ilh;it ), tfull 

duc ttlt uhfll ( VI tfuh ch.\y lofing cao ). Nhlfug Cacl)(lll tang lam gang clmg, don, 

gi:llll <I() b0n ... tlmc te ncu cILln (' = ( 2,~ ~, 3,X )';i . 



.'342 f'1/(ill IO\l{ gUII,~ 

l/ llteo vtut! drJ ,rung ,I/(i! l:« - C 

- Gang InIac cung tiuh ( C < 4,YIr) 16 clnrc Et peclit, ledeburii, xemeniit d(> 

cirng thap. 

- Gang cung unh ( (. = 4,3'!r ), Ie) clurc la lcdeburit , tinh due 101. 

- Gang sau cung tiuh ( C > 4,3'!r ), Ion tai ledeburit va xcmentit, d(> cirng 

cao, nlnrng don. 

/) lheo ,d clnt. \'d cdu lUI! 

- C;l/Il~ /rlJng la loai gallg rna luiu 112'1 C (C = 3 73,.'i'!r ) ("1 dang lien k61 Fe,C 

( Xc ) va mal g[IY co ruau Irilng. Hoi vay gang ciing va don, kho gia cong cat got 

nlurng chiu mai mon l(it. dung chc lao cac chi uet may co bc mat chiu mai man ' 

( hi nghien, true nghicu. Itral cay ... ) va gang trang con dung M luycn thep, II 

gang dco ... 

Clang trang diroc lao thanh khi C() ham luoug C, Mn ... phu h91' voi 10c dO ket 

tinh nhanh. Dc tao g'llig. trang dicu quan troug la phai hau chc' cal' nguyen 10 

graplut hoa ( Si ) vit lang cllang c.ic nguyen I(l lam traug gang ( !'VI.Il, C ... ). 

(lang trang khong co ki hicu ricng. 

- (;ung\IJnl la loai gang ma hrin h61 cac bon (1 dang IV do ( graphit ) va mat 

gay co mau x.im. 16 clurc Ie vi cua gang xam gom ncn co sa ( phcrit , phcrit 

peclit , pcclit ) va graphit dang tam. ('0' tfnh ella gang xam phu thuoc vao t6 clurc 

ncu, so Ill(.mg va hmh d,tng graphit. Gang xam co dl) h~n nen cao, chill mai 

rnou, tfuh due 161, c6 g6p phan bill gi'llll rung o¢ng, ncn OIIl)'C dung nhieu de 

due cac chi tict C(1 ban, 16n, ph(I,' Lip nhu than may, be may, vo d(mg co, hop 

l(ic dl) ... Trong thuc IC, ta tlllrc\ng bien unh gang xam de cai thicu C11 tiuh. 

Thanh phan hoa hoc troug gang xam tlnrong gom C = ( 2,ii 7 3..'i ) 'X , 

Si =( 1,.'i + 3 )Ilt, Mn =(O,.'i +O,S )'Ir. 

111eo TCVN gang xam duoc ki hicu OX kern thco hai con so chi gioi han 

ben kco va gi{1i han ben uon. Vi du : 

OX 12 - 2x, OX J.'i - 32, OX IS - 36 ... co uen peclit - fcrit, graphit tho, d(> 

hen khong cao, dung che lao vo ht)p, nap che ... 

(iX21 - 40 , (IX2X - 4S ... c6 graphil nhi) mju., co tinh cao han, dung che 

lao thflll may, b,tnh lEI ... 

GX36 - .'i6, GX40 - 60 ... c6 ncn peclil, graphit duq'c bien linh, d¢ ben cao 

dllllg che lao xilmll1, so mi xihmh ... 

(,X l.'i - 32 la gang xalll c6 ()h = 150 N/Il11u2 va G u = 320 N/nlln2
• 

- GUI/8 ('(;'// co l(j chlrc nhl! gang xalTI Illnrng graphil duqc tlHl 11110 c6 d,.mg. 

hll1h diu nen c111inl1 cao hlm gang x,tm ( d?c bi¢1 d¢ ben va dt) dco eao hall 

(), =400 -71 000 N/lllll1' , i'\ =:) + 1.'i'1r ) va c6 co tfnh gan nhl! thep co dt) ben 
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Ih~ip nen c6 lhe thay the thcp trong IIIClt s6 tnrong hop M che tao cac chi tiel 

trung binh vii )(111 voi hinh dang plurc tap. chiu tAi trong trung binh ulur true 

khuyu, truc can ... 

Ngu(li ta cau hoa gang xam b trang thai long bang chat bien uuh nhir mag ic 

(Mg )... dt! chuvcn graphit ra dang hiuh can. 

Ihco T('VN ky hicu gang diu: (i('42 -12. Ge.].:1 -1:1. C;(':10 - 2 _.. trong d6 

(,(' Iii gang c.iu, con so tlnr nhat chi gi<'li han ben keo, can so tlnr hili chi do dan 

dai urong doi . 

V] du (1(' :10- 2 Iii gaug diu co 0k = :100 Nzrnm" va b = 2'X. 

(;u/lg clef) iii loai gang duoc u tir gang trang dC phan huy Fe,C Ih~nh 

graphit dang cum ( hoa tuyct ) tao nen do b~n cao va d(.> deo cao gfin bang thep 

nen co lhe thay the thcp trong mot so tnroug hop. 

tu
['c,C ~pcclit + ('" ( cum 111nh hoa ) 

Quy trinh II kha dai va dac bict kho khan Iii phai tao diroc gang trang 100'j, 

tnroc khi 11. 

lhco '["('VN ky hieu Gz:n - R. GZ:l7 -12 ... la gang deo n~n fcrit , (lZ4:1 - 6. 

C;Z60 - :I ... Iii gang cleo nen peel it, do cirug cao han. 

Vf du (1/,:1:1 - ~ lit gang (leo co 0" = :1:10 N/mmc va b =S'lr. 

3.4. THI~P H<)P KIM 

3.4.1. Klnii niem 

The]: hap kiut I,} loai tluill 11ll! /lgol!i l« "t} C UJ/I U) ni(' nguve n Ilf lio?1 kim 

tult« 1\1/1, Cr. Si, Ni , Ti. W, C/I. Co, Mo '" ) vai mot IUJIII luang dl; M/I ( klioug 

/ililii Iii I~JII ('11li', III/'U ) de" latn tlia» drfi Id ('11l/"(, , I iuh chdt CI;U Iluill \'iI clio to 

/ll/l/'/Ig ti uh cluit uuri d~)c hirt in« thepcaihcn, kliong ('(), Do Iii : 

- Co, Iy, hoa tinh cao hon : do hen, de) hen nhiet, chong mai mon, chong an 

mon, It gian no uhiet, tham ttr ...vi cac dung dich dac tao do dco, cachit hop kim 

nflllg cao d9 ctrng , vo oxyr ben dt! chong an man. bao ve h~ mat san pham ... 

. Tinh cong nghe t6t : de gia cong, de nhiet luycn ... 

- (,ia ihimh cao hem nlurng van duoc sir dung nhicu VI co tfnh dac biet nen 

co the' giiuu khoi hroug, kich tluroc trang thiet hi may moe, dam bao an loan VI 

c6 Ifnh chong an man ... 

3.4.2. P/uin lOlJi I'd kj hieu 

3.4.2,/, nlCO 16'lIg 11{(lllg IWp killl
 

- Thep h<,1p kim thap c6 16ng luqng hqp kim < 2,5 'Ye

- Th':p h'.1p kim trung hlnh c6 t6ng IU<,1ng ll<!p kimltr 2,:1 den 10 'I(
 



-	 Thcp h9'P kim cao co t('lng luong h9'P kim > 10 <'h 

34.3.2.	 Pluut loui IIIN) {'(}I IIgll.\";1I 11j'I/o]) kimclu: yell nlur thep Si, thep Mn, thep 

Ni, thcp Cr-MIl, thcp Cr-Mn-Si, thcp Cr-Ni ,.. 

3.4J3. PIIl{1I lou: tlieo (611g dllng 

II.	 TIll;/! llOp kiin kel cau 1;1 loai thcp tren co sa thep cacbon ket cau ( C=O, l ; ())i~';r) 

co them cac nguyen t6 hop kim veri ham luong thap. Loai nay Cel do ben cao, d() 

dco, <19 dai va cham tot neu di'lIlg cho nhirng chi tiel chin lire cao. 

Thcp IHIP kim co h.uu hrong cacbon thap, trung binh g6m : 

-v I/{>II/ f!l,i;1I (' IiI loai lhep hop kim co ham luoug C < O,2'i'lr nlur : I."Cr, 

2()( 'ri'~ I, 

o /ill'l) I/o!! I,i/ ,-'(l him} luO'ng (' =(1,3 ~ O,S'h. co tinh nhiet luyen 16t ulnr, 

Yi('r!VlnSi. 40('r " 

o {lie/! If) \i' co ham IlIiJllg (. cao ( 0.." 7 0,7 )'Ir. nguyen t6 hap kim elm yell 

[I Mn . Si ham IHong khoang 172 I/, . co nnh dan h6i cao nlur ~()Si2, 65MnSi2 ... 

- Tllell \'()lIg I'i c6 ham hrong C cao ( khoang I(y,. ), nguyen t6 hop kim chu 

yeu 1;1 Cr (0,:" + I ,S)(y,. • It P, S ( P < O,03(k, S < 0,02'lr ), VI du : OLCrO,6 va 

OLCr),:" ..,01. I;t thcp () Ian, thanh ph.in co O,()(i( va J ,:"%Cr. 

f"	 TI/{;I) 110]) killl dllllg (II la loai thcp din co <I<) cirug cao, sau nhiet luyen dat 

oo 7' ()2 liRe. chill nhict va chill mili mon tot. Ham 1lf<;fIlg C =0,7 + l,IClr voi 

cac nguyen t6 hop kim Iii Cr. Si, Mn, W... 

C,),' 1001 1IIl'II nav ,!Illig <'I,,;' tao dllllg tn (',11 CiS I/(Jllg I'lldl II/{ii) voi t6c d6 

Ih:Yp ( klH),ing V = 1() ".):" m/ph ), nhict d6 < 2:"0 DC nhir eric loai cliin. hrai ctra, 

duc, taro. h;m I\;n .. ' 

VI du : 9('rSi . Crvlu , (HYMn ..' 

. 'JI1l;I' g/(S Iii dang ihep hop kim <lac biet ,;0 di? ctrng , dt) ben cao, chiu mai 

mon V;I chill nhict lcit ( den 6:"(l" ), dimg chc' tao dung cu eftl co nang sm"lt cao va 

cac chi tict may co ycu call <lac bier. Thimh pluin thep gio thucng co ham hrong 

hap kim cao nlur : ( 8,:"+9 j<;rw, ( 3,8+4,6) (KCr, ( :" -i- 1O)%Co, (I +:")(11 V... Toe 

dCl cat co the dat V =(2:" -i- 35 ) Ill/ph, tang X+ 12 Iml so voi thep cacbon dung 

CI.t. Tht <11,1 l)OW9V2, 7:"W lXV, 140Wl)V:", 90W I8V2 ... 

,	 T//{;P 1/(1/) kim liuu khuon 

- KIIIIUII dlil' IIglI(Ji lilln vi~c vai t6c d9 n11o, 6 nhi¢t di? thap ( 200 + 300"C) , 

lunrng chiu duqc ma sal 10'11 vii I.ii tri)ng va d~p. de:) clrng yeu du ( :"X + 64 ) 

lIRe. Dac di~m chung lit ham )If<mg C cao. VI dll : Crl2 ; Cr6WV ... ( co th6 

dlmg CD I00, CD I 10, CD 120 ... ). 

- KIll/Oil dlip )/(JIII!, ngoai nhlrng yell diu tn~1l con di.n d.1.m b{lo d9 h~n nhi¢t. 

Tlnr<mg dlmg loai Ihep co ham luqng C =(0,3 +0,5)<'k V;l duqc h<Jp kim hmi bOi 

cac nguyen t() er, Ni, W, V... DO ci'rng yeu diu ( 45 +:"0 ) HRC Vi d\1 : linn 
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vice 0 nhiet do '0 -,,()()"e. thuong dlJllg ~CrNil'vl0, .')CrMnMo, .')('rNiTi ... , (1 

nhict do > )()OlJC. Illlfil11g dung lCr2WS, -I-Cr.')W2Si ... 

J	 1//{'[I/I11/) kiln (hic IIiPI Iii cac loai thcp ell nhimg tfnh chnt dac ?iet de dung vao 

Y{IO uhfOlg muc filch rieng bict trong cac linh vue kluic nhau. 

[//{J/) kh6n", xi co kha nang chong lai car moi tnrong an mon I hoa hoc, 

llll"(tc bien. dicn hoa ".j. ('tong IlIcp co nhicu pha, l\l()i pha co dicn Ihe" dieu eire 

kluic uhau ma Imng mo: trw'lug dicn Ii lao c.ic pin dicn Ie' vi M chong lai su an 

mhn,vidu 12Crl3.l()(rJ:~. 12CrISNil), 12CrISNil)Ti. l)CrISMnl-l-Ni~Tj, 

/11('1) ben nlu«; Iii ciic loai thep lam vice anhiet d(l cao mil khoug lam thay 

rl()j eo Iinh, khong hi oxy hoa. l)c ,:h<ing llXy hori nguoi ta dung Cr, AI, Si.. , VI 

c'hllllg tao ncn cac oxyt h011 vfrng ( CJ,0" AI20" Si02 ••• ), d~ lao d¢ ben nhi~1 

I;' dung W, 1I,1p .,. Vf du: 

-+- lhep pccht chiu durrc nhic: d(l ( ~O() ~ .')00 )"C : 12CrMo, 12CrMoV, 

ll4(,l):"12 .,. 

-+-111ep osienit chiu nhiet do ( 'iO() .~ 700 )"C : IOCrlXNil2Nh , 

04Cr \-I-0ii 1-I-\V2 Mo .. 

-+- lhep nicrorn chiu nhie: .:> S()()"(' nlurng dtJ b6n thap dllllg chc tao CaL chi 

li01 chill nhiei nlurng khong chiu luc nhu day d{lIl, day dien tnJ : IOCr20Ni80, 

!()CrI.')Ni6lJ .., 

, The» k\~ I/u/{)I ,ltf;1/ nhu thep dicn 1n'1, thep Ilr tinlt, thep khong tir tinh. thep 

gian IHi" d',IC bict nlur Fer2. I:('r3, FAINi2, J:Nj.')O, ENi~8Si3X.,. 

3.5. HOP KIM nJ'N(; 

3.5./. Klu7i niem 

I lop kim cll'ng Iii nhfnlg loai v{11 lieu duoc su dung nhieu hien nay, duoc che 

lao Ill" <lang hot cacbit ( ('W - cacbit vonphram, CTi - cacbit titan, era - cacbit 

tantan ) cung vt'yi bot coban ( Co ) linll chat dinh ket dU<,YC cp dinh hinh thanh 

cac manh ( voi ap IHc I()O -i- .:1-00 lVIN/1Il 2 
) rtli thieu ket. o nhiei d(l cao 

( khoang I.')OOT ) Co chit)' ra lien ket bot cacbit lai thanh nlnrng manh co do 

Cling r{tt cao ( khong criu nhiet luy¢n cling dat X.') -;- 02 lIRC ), co th0 Hun viec ('y 

nhiet dtl khoang J()()()"C , (lllTang dung che' t',IO dung cu enl got, khuon keo, cae 
he mat chiu rna sat, mai mon ... nhung dll clui y tfnh dan nhi¢l kem va d(l don. 

3.5.2. Philll lo(Ji 

a, NI/()III m(1/ cachil, thanh ph~n gtlm CW v?t Co. Theo ky hi¢u ella Nga eo 
I3K2 ... BK2.') trollg d6 B la CW va K la Co vai ham hrqng (){ la nhfOlg con s6 

kem thco. Vf <Iu BKX Ht hqp kim dfllg IlHlt c;,ehil vt'yi XC:i-('o va 92(!r(W. 



Nhom nay thuong dung che lao dung cu gia cong gang, hl.1p kim mau hoac 

lam khuon keo. ep kim loai ... 

Ii	 NM/II hai cacbit thanh phfin gtlm CTi, CW voi chal dinh ket Co, gom T30K4, 

TJ'iK6, TI4Kf-i. T5K 10 ... troup d6 I lit CTi, K la ('0 voi thiuih pld.!1 (I, la eric 

con ,,6 k011l thco. vi du IISK6 la hop kim drng hai cacbit c6 6'/,Co, J 5'7,( Ti va 

7'J',H 'W. Nhorn nav ell <ill dco thap h011 nhom mot cacbit , tlufl'lIlg dung chc' lao 

dung cu cal thep... 

rVItIJ/!/ ;,U ccubi! thauh phan gom C'Ji , Cia, CW voi dl~\t dinh ket Co, g(im 

TT7KI2 i e6 them y,J, Cia). ITIOK~ (c6 them 7(1, era) ... vi du1T7K!2 lit 

hop kim dmg ha cacbu ,-'6 12'i'(Co. ..j.'/,Cli, 3'kCFa va ~ I'/\CW. 

lhco IS() hop kim drllg dtroc ki hieu urong (rng voi ha nhom 11'0n la POI., 

PIO. P20, P~O. P40, PS(I ; fvll 0, M20. M30, M40 : KCl I. K 10. K 20, K30, 

3.6. KI!\1 L01\1 vA HOP KIM MXU 

Kim loai ruau vii hop kim cua cluing c6 nhirng tinh chat dac bier ( tinh cleo 

cuo, co t inh L'(lO, chin inai mon. d)()ng ill) mon, dfin dien, dan nhiet 101 ... ) nen 

dW.1C slr chlllg cho nhicu linh virc khac nhau. 

3.6.1. DlJllK (('II) I'll h~)J1 kim ella dlJllg 

(J	 1)(1/!!; co tfuh d[Lll nhic: ( a = 0.923 cal / cm.sC ). dan dien 16t ( I') ::: 0,0 I7~ 

D.JIl111 2/ Ill). chong an mon. c11()ng mai mon va & gia cong ap hrc ( dat moug, 

kco «ri ... d':'11 n.OSIllIll). nhiC~1 dC) nlJng chay IOW~ 0e, kh6i iuong ricllg y = X,94 

g/Clll', d(l bcn Ihftp ( ri n = !C,O 0·170 N/nllll 2 ), d(l deo cao ( 0 =4i! -:·50'k ). () 

nhict dl) cao CLI de hi oxy hoa hun thep, no chiu b011 trong moi twang kiem 

nlurng d6 hi all mou trong moi tnrong axit . 

D0	 nang cao ti(> deo co lh~ II kel tinh lai auhict d(> < 700°C. 

MOO c6 99,9 lyX,('uIllCO ky hieu Ngu ta co ; MO co 99,95'XCu MI co 

99.9(YrCu; 1\12 co 99,7CkCu ; M3 c6 995(!'rCu ; M4 co 99(YrCu . 

I"~ 1t.:/jJ IU/JI c!rjllg 

!)(lllg thau 1:1 hop kim cua Cu vit Zn voi ham hroug Zn s 45(;(. Dong than 

ll(111 gi~tn, chi gorn Cu V:I Zn, vi du loai dong thau 62 co 62(!'rCu va 38%Zn, IO<,Ji 

<l611g thau 70 co 7()1kCu vit 30%Zn ... Co tinh phu thuoc vao ham luong Zn. Khi 

Zn rang d(> deo Iang , nhuug neu ham luong Zn > 39(<< se lam lang d¢ cirng , 

giam d¢ deo, Doug thau pink tap co them cac nguyen to Si, Ph, Sn,AI, Ni ... se 

lam tang do hen, d(l cleo ( VI du, loai d6ng thall 80-3-3 co 3o"f,Si, 3(Yt:Ph, 14%Zn). 

- IhllIg tlwlli, la herr kim clIa Cu vm cac nguyen t6 khic tri'r Zn . Ngum ta 

ph{lIl hi~t d6ng Ihanh then nguyen 10 hqp kim chu yeu dua vao. 
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+ f)/JIlg tlianh tlllel' la hop kim ella ClI va Sn voi khoang diroi I :'i'fi Sn. Hop 

kim nay diroc dung sam nhat . Co tfnh ella no phu thuoc vao ham Iircng Sn. Nell 

Sn < :'i'fi d(> dco cao, khi Sn > Yfi do deo bat dall giam Min. Trang tlurc te nguai 

ta tlurong d1mg dong thanh eo Sn < Wfi, No eo tinh chay loaug cao , d(> eo uho 

uen unh due tot, nnh eh6ng mai mon cao hem dong thau. Khi Sn toi lO'fi hop 

kim dat dQ crrng cao , giam mil sat ncn duoc dung dt lam <5 true . 

.;. DcJllg tlianh nhoin lit hop kim ella Cn + Al (:'i- J()<Tc), ngoai ra can co Fe, 

Mn, Ni ... d~ cai thien them mot so tinh chat ella no. So voi dong thanh thiec, 

dong thanh nhom eo do hen cao han, tfuh chong an man hoa hoc ttit han ( trang 

mroc bien hay nhiet do cao ), Co tfnh ella no phu thuoc vao ham luong nhom, 

III1101g khi AI > J I 'fi thi hop kim nay qua don uen khong d1mg VI tiuh due kem, 

d6 co 1611. 

+ IJ<i'llg 1!1U1I!1 sil ic In hop kim ella Cn voi Si, eo co tinh va tinh due tot han 

dong thanh thiec, tfuh chong an mon tot. 

+ n/illg thanh beri voi ham !uang Be = 2 +Yfi" co tinh dfin dieu tot, chong 

an mon va dan h6i cao, tfnh [Ian vit cut gql t61, dung lam )0 XO, nhip, mang ... 

Neu't(li (1 XOOlJC, hoa giit (1 325 u( , trong khoang 2 + 2,.'i gia se dat (Il) ben J 500 

MN/m1ll~, dc) cirng ( 3S -0 -+ I ) HB. C{lIl clui Y If! gia thanh ella dong thanh beri 

cao ncn co the thay the lie bang Ti ( :'i'!r ) d~ co gia thanh n': han. Dong thanh Ti 

co the lam viec o nhiet de) ( :'iOO ",,".'i5(tC ). 

+ Dong thauh chi la hop kim cua dclng va chi voi ham liroug Pb = 25+3Wfi, 

co tfnh chong mai mou eao. 

+ /){llIg den lit hop kim cua Cu vii /n hoac Ph, AI, Si ... , lit vat lieu chong 

rna sat r{it quan trong, co tfnh chong an mon va mai mou cao, tfnh cong nghe 

eao ( tinh due tot, do deo cao, de gia C{lIlg cat ... ), diroc sir dung rong rai d€ lam 

<5 tnrot, mat tnr'!t, truc Vlt, hanh vlt, cae thiet bj ch(ra mcac, hoi mrae, dau miL. 

+ Buebil lit hqp kim 6 true g6m Sn, Ph va 10 + J5'I?Sb, 1,5 +6(YrCu, co dac 

tl1mg rat deo, h~ so ma sat nho, chju ap Ivc nen bao y~ ng6ng tn.Jc It bj man, hili 

thong dau mo tn~n cae b6 mat tiep xuc, d0 boi tran, tlurang dung lam cae <5 tl1,le 

chill ap I~re va t6c d(> 16n. 

3.6.2. Nh(ilt/ (Ai) I'd hop kim ella I1110m 

u, N Mill lit kim loai nh~ co khoi lUQ'ng rieng y =2,7g/cnr', Il.hi~t d9 eh,iy Td,=65tn:, 

tlnh dAn nhi~t tot, dQ b~n thap ( (j = 60N/Irun2 
), d9 dco cao, d(> c(mg thap 

( khoang 25HB ), chong an man tot. U1p oxyt nhom tren q~ m~t bao v~ kim IO'.li 

khong bj an mOil trang moi tnrang khOng kill anbi~t d9 binh tlllfang. 

NMm tinh khiet Al 999 co 99,999(fi AI ; loai AI 995 co 99,995%Al ; A99 co 

99,99'YrAI; A95 co 99,9:'i%AI...Loai tlllri'mg M8 co 99,8(Jc,Al; A17 co 99,7°Ic,Al... 

Nhom ky thui\! hay nhOm duc Al :) e6 9Y,51fiAl ; AI () co 99(YcAI ... 
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Kboag oa bln • Hos ben bangl % nguyen tv'h9P kim 

bang nhi11 luy(}rJ. iuiuet Iuven 

I~ •• .1 

H1nh 3.13. Gieu d6' tr;wg thai h¢ h9P kim abom 

b. H9P kim nbom 

~ co d¢ ben eao ngiroi ta thirong dung nhOm (, dang hop kim. 

- H9P kim nhom bica dsng 13. hop kim co thanh phan nguyen t6 hop kim 

nam trong khu vue dung dich ran (hlnh 3.13 ), 

Khi nung len tren dirong BD chi con mot pha nen de bien dang. Khi nung 

n6ng hay lam nguoi deu khOng co chuyen bien pha nen khong nhiet Iuyen diroc. 

Vung ben phai D c6 sir chuyen bien pha khi lam nguoi nen hoa ben dtroc. Khi 

lam nguoi nhanh ta nhan diroc t6 chirc khong can bang lam d¢ ben tang. 

Co sa ella nmmg hop kim nhOm khOng hoa ben duoc la ~ hop kim Al-Mn va 

Al-Mg con ~ hop kim nhOm hoa ben diroc 13. Al-Cu ( voi ham hrong khoang 

4% Cu). 

Duara ( A ) Iii ~ hop kim nhOm bien dang wen hlnh gem Al-Cu-Mg 

( 4%Cu, 1% Mg ) va cac nguyen t6 khac Mn, Fe, Si, trong d6 pha CuA12 1a mot 

pha hoa ben khi nhiet lu yen, nhiroc ~m cua duara la linh chong an mon kern. 

Theo ky~u cua Nga . AI, A6, A16, A18,..tmrong dung la A16 c6 thanh phan 
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va co Unh cho trong bang 3.2. 

- H9]J lam nbom dtic thirong dung 1iJ. h~ Al-Si, Al-Cu-Si ... con goi la SiJumin 

( c6 loai don gian A1\2 ... va phirc tap .,.I,.A25 ... ), thanh phan va Ung dung cho 

trong bang 3.3. 

Bang 3.2. Thanh phan va co tinh ell a 416 

ICu Mg Mn Si Fe (!b 8% HE 

N/mm

3.8-i-4,9b
I 

-i-1.8 0,3 + 0.9 < 0,5 < 0.5 220 

2 

18 50 

* Sau khi lOI va hoa gia tit nhien 470* 17* lOS*' 

Bang 3.3. Ki hieu, thanh phan, tmg dung cua vai loai hop kim nhom dtic 

Ki hieu Thanh phan ( % ) Ungd~g 
1- I; ISi Mg Mn i Cu I Zn ! Si So
! 

.'\1\2 8+ 0,17 + 0,25 + DUc chiI 
I i10.5 0.3 I 0,5 tiet may I 

~ L, -!-- ...l.--- Ii i IA.1\25 II + 0,8 + 0,3 + 1.5.;. 0,5 0,5 -i- , ~ Duc pitong II 

I 
I I\3 1,3 0,6 .3 0.2 0.02 

I
I 

I I -----.J 

3.6.3. NiJa,:n ( Ni ) ya hc!p kiai cu« aikcu 

Niken c6 d¢ ben co hoc. d¢ (leo, do .iai va cham t6t, chiu diroc nhiet d'l cao, 

di! tham nr, chong in mon hoa hoc l6\. khoi luong rieng 8,9g/cm3 
, nhiet d¢ chay 

1455°C, h~ s6 dfu1 nhiet 0,14 cal/crn.s.T", dien Ira suat O.092C2nm/!m. Hop kim 

niken c6 them cdc nguyen to Cu, Al, Fe nen diroc dung che tao day niken, cac 

bin thanh pham, rna, t.hit!·l bi tlurc pharn, diroc pharn ... 

3.6.4. Kan ( Zn ) yj bop kim ciis kem 

Kern cit tao lap oxyt ke:In de bao v~ va chong in mon eho be mat kim loai, 

nhiet dy chay 420"C, dien tIC suat 0,062Qmn//rn. h~ so dAn nhiet 0,3cal/cm.soC, 

thircng dung trang phu len be mat kim loai de chong in mon, Ox)' hoa, 

3.6.5. Tb.i6: (Sn )va bap kim ctis thiEc 

Ham hrong thiec trong vo trai dat chiern 0,0006%, ia mot nguyen t6 hiem, ly 
trong 1 =7,3 g/cm3 

, nhiet dy dilly 232°C, d¢ cung thap ( 5 +8 HE ) vii. giarn thea 

nhiet do tang ( 0 180°C la 1,8 HE ), d¢ deo cao. Sau khi gia cong ap lire 0 trang 

thai nguoi, dQ ctmg tang nhung sau mot thoi gian Iai phuc hoi, tro ve trang thai 

cu. H9P lam thiec dung trang len bemat kim loai ( sat tay ) <it dung trong cong 

nghiep d6 hop vi chong an rnon t6t, lam 6 tnrot, v~y han. Cac loai thiec chu yen: 
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T1lJ&: OJ; 99.9%Sn; 0,1 % tap chit ( Fe, 01. Ph ) dung de trang len be ~l hi 

kim loai; 

T1lJec 02: 99,5%80.; 0,5% tw chat, dung eM tao thite han ... 

3.6.6. Chi ( PrJ) va hW kim CUll chi 

au c6 kh6i Itrong rieng Y =[1,34 g/ em', ~t ~ chiiy 327 
Qc , h¢ 86 tUn 

~t 0,093 cal/cm.s.oc , ~ lIa suilt 0,206Qmm2/m. au dt ~ khOng b~ an 

man Irong mot s6 axit, hoa tan trong HN03, HO tao lap mu6i mOng ngauH2SO4, 

can ph3n l1'ng sau hon, ch6ng ph6ng xa t6't, ~ ben kem ( chl c6 ~ ep soi). 

3.6. 7. M;lgi~ ( Mg ) va hqp kim magi~ 

Magie lao kim loai nhe, kh6i hrong ntng 1,738g/em
J 

• ~t d¢ n6ng chay 

650°C, sOiva b6c hoi khoang tren 1200°C, h¢ s6 tUn ~t 0,37cal/cm.s.oc, di.¢n 

tr6 suAt 0,047 Qnmllm. Hop kim Mg e6 d¢ ben cao, tfnh cOni n~ t6t (dt gia 

eOng cat, ~ gia cOng n6ng, de nan ... ) 1A loai vat 1* kaoug bi nhJbn tt't va 
khong phat quang khi va ~ hoac rna sat nen sir dung dt an toan Irong nganh 

hang kMng va nhieu Iinh me khac, 

3.7. V~T~U PHI KIM 

3.7.1. KMi~m 

Trong nhitng ~ ky
 
gan day, v~t 1* phi kim
 

diroc sir dung mot each
 

r<;lng rfu. ca trong cong
 

nghi¢p va trong doi song
 

hang ngay, boi VI n6 co
 

nhling ~c di6n ndi bat
 

rna kim loai khOng <:6
 

dll~ . C1c 10lp v~t l~u
 

phi kim thl100g dung
 

trong ky ~t va dan
 

dung gom gO, cao su,
 

chJU cleo, amian, dAu
 
ma, son ... Hinb 3.14. GO va tbOg&
 

3.7.2. Gt5 
KMi hrong rit:ng y = 0,35 + 0,75 g/~' , g61a loai v~ l~u san c6 va duqc sir 

dung nhitu (, V~t Nam trong cong nghiep cting nhtr Irong dOi s6ng. 

91 



(10 d~ gia cong ( ctra, xc, bao, duc...). do ben, dl) ctrng thap va khong dong 

deu (Iuy theo loai g6 va tha ella cluing - hinh 3.14 ), d~ tham nuoc, de cong, 

veuh, tnrong , mrt ; de chay, muc .. , Sau khai thac, g6 can ngam, 1{1m, say kho, 

tao han thanh pham ( go tron, van hop. go dan v :v ... ). 

Trang cong nghicp, go diroc dung san xuat cac do dung sinh hoat, dong 

thuug, toa xc trong giao thong vim Uti. dung lam hao bi trong cong nghiep 

lieu dung ... 

Co tht'! phan go ra cac nhorn tir I 7 4, tuy thea tfnh chat cua g6. 
3.7.3. Cao su 

Cao su la loai vat lieu dco, dim hoi ( dCl dan dai khi keo dat toi 700+8000k 

va diroc dung nhieu trong cong nghicp d6 chi: tao cac chi liel giam chan, eac,h 

(lien. erich am, che tao sam 16p. dem, dem kin, ong dan, khop true ... Cao su bao 

gom cao su ur nhien, cao su nhan lao ( lclng hop nlur buna, neopral. butyl, 

hypalon, elastomer ... ). t)e lang dc) hen ngLfai ta tien hanh luu hoa, khi luong S 

cao toi 45'7r la duoc loai var lieu erich dicn rfit tell va rat hen trong moi tnrong 

hoa chill do J{I cbouit. 

3.7.4. Chat deo 

(J IN! dien: 

Chfll deo la san pham duoc tc)ng hop tir c.ic char lnfu eel, cao phan nr, nhua 

t6ng hop, dau mo, than, khi dClt ... Noi chung chat deo co co, If, hoa tinh, tinh 

coug nghe lell, ching qui. rc va san. Hicn nay chat deo da va dang duoc sir dung 

nhieu tren Ih0 gi(n. trong cac uganh coug nghiep, S,UI xuat hang tieu dung, che 

tao de chi tie: m;IY, thay the kim loai. 

Chal deo co nhirng tfnh chat co han sau : 

- Mot s6 vat lieu dam bao co tinh cao ( d(> ben, d(> deo, dl> crrng, d9 chin mai 

mou, tfnh dan hoi, do dai va dap, dC? dan dai ... ). 

- Ly tinh : nhe , each dicn, each nhiet tell, khong tham tir, khoug hUI mroc ... 

- My thuat : hong dep, mau sac hap (hln viI thea y ll1u6n ... 

h Pluill IO\li 

- Cllll/ (ko khrjng ('hill IIhil'l co nhi~1 dl) nong clUty thfip. dung che tao 

nhfrng chi liel lam vi~e anhicl do Ih,ip. 

+ PE ( Pol\'I'Iylerll'. tcn IJurcmg mai lit Alkall'lI(' , Pl£lsrylelll' , Polylelll' ), co 

Gb = 12 N/Jml1~ dtroc dung trong de linh vJ.le cong nghi~p t1wc phfun, duge 

pham, ehc lao phim ... 

+ PP ( PolvpmfJylelll' ) 

+ PV C ( PolycIJlo1"ll1' til' 1'iIIvl, ten lJurcmg mai Lueo1'yl, RIJ01'ili Ie, P ('emali), 

gi6i h'.ll1 ben khoAng Ci = 60 N/mm~, Slf dung lrang cae liuh VI,Ie cong Ilghit?P, 

che tao 6ng ... 
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+ PS ( Pnl vstvlcu«, tell tlurong ma: :\jco!elle, !,IIS/I'n, Pol vst vrol ). °10 :S:. "iO 

N/JnIll 2
, duoc SII' dung Irollg de linh vue chc lao dung cu gia dinh , <1<1 choi ... 

('ac loai thuy unh hiru co ( Acryliquc. Plexiglas». Atuglas, Atrdur, I.oclitc ) co 

r> = ()) N/IllIll', di'lllg chc lau cac dung ell ihuy tinh , lang kinh , kinh 0 to, kinh 

may hay. lilu thuy, dung cu y \l'. dll' loai chi tict chiu va dap, e<ln dan ... 

+ P,\ ( l>olvU/III'/, 1011 Ihtn1l1g m.u Nilon F('/(I()/,. R,!wII ). r> = ()() N/mm:. 

lInh VUC trllg dung. c'hc lao dlc' chi li0"! cluu hrc nlur hac true, banh rang. khcip 

noi, vo hoc ... 

CI/(ii dl'o ,Hllg '!'I/' IIIIII'{ Iii loai ,:htll dco giel' dune hmh dang <'1 nhiet (1(> 

cao , ton tni du61 dang han thanh pham nlur bot , thanh , tam ... vii dang Ihilll!l 

pham uhu ong , cue <an pharn chic, cp. him. dan ." 

+ PI" ( Phcnoplatc. len tlurong mai /]u/(('!i{ I, CT = 60 7]00 N/IllJl]2, dU<.1l· 

di'lug dC chl' lao Cal' chi lid C(l dfl hcn cao. chiu nhiet, chc' tao vii khi ... 

+ EP ( !;I}()\vde. ten IIHro'1lg mai f)e!l'I/',llu!i!i/, !~'!Jico/e ). co do bcn cao, 

chiu nhiet dll(,1C dung d.in hoc kim loai , noi kill .. 

+ UP ( :11I,I/w!JIi/{c ) 

+ MF ( .V1.dCIIIJlII !'/,omliJ'/I'!l\''/ ) 

3.7.5. Val lieu kef hop ( Composit ) 

Vat Iicu k01 hop g(\m hai hal' nhicu loai v,ll lieu khac nhau kel h9'P lai d0 lao 

nhlt'ng iru diem dac bic: cua l11()i lo.u hoac loui vat lieu dap u'ng nhinig yeu cau 

dac bier ( vi du, thcp c<J dfl hen cao uhuug khoi IU()'Jlg riellg 1<1n. nhict dii su 

dung thap - khoang du6i 1),:'11 ,'1>,,, : Ch,ll dco chong an l11(JIl. O() deo cao, khoi 

luong rieng IlIH). Ilhll'll!:, do hcu kCl11. 

chiu nhict thap; g(llll, «r, lhuv 

unh ... do hcu cao , do "Ii'ng cao, 

chi u nhie: tot nlurng don vii dim 

hoi kern, soi thuy tinh d<) hen cao 

- kho;'mg 120() + 1300MN/ \11: ... l

ChAt <leo lien k0"1 voi thuv tinh Hinh 3.15. , '(i/ lihl ket !/Op 
cho ta vat lien ben. dco, chong :1Il 11](111. 

Val lieu lien kct lllU(1llg gom hai ph.in chlnh la col va ncn, 

- ('r)'{ : chin r.ii, can dCl ben cao, thuong la cac s(,1i lhlly linh, graphil, bo, sqi 

hoac hal caehorllll, g6nl. dc ~;(.1i Ihcp, r:iu dOll linh Iht:... 

- iVe'" : ch;YI dfnh kel, lao lien kcll'ho c61. 

V~l lieu nen lhl)l1g dung lit dc Chill deo hoac kim loai c6 d() oeo caD nhu AI, 

ell ... ( hlllh ~.I) ). 

Kedar di'lllg Imng c(JIIg nghiep hilllg khCmg, hang hili ... , c<J lllCldun <ian h(ii 

J: = 60 ",13() MN/Ill', r>~ = noo +\(l()() N/1ll1ll 2• bl'!r = 4,"i + 2, Y = 1,4:'1 g/nn" 



nruet do:? tmrong dung knoang :::OO'C, nhiet do gioi l1.¥l400 + 500°e. 

Tcctolit 130 mot loai chat deo don vii. dy ben cao, chong mono each dien ... 

dung cM tao bann rang, bac, lot true ... 

Gietinsc la chat deo don giiy, do:? ben kern nmmg re, dung che' tao vat lieu 

dien, Olit deo ep go, dung liun 'long dem.Iot d... 

3.8. V~T L$U emf T~O DIJNG cu eAT GQT 

3.8.1.	 Y~u cda 

- D~ cung?hal cao han vat lieu gia cong rnoi cat get diroc ( HRC > 60 ). 

- Dt:) ben co hoc cbiu va d/Jp U, k..':l3. nang chiu hrc khi lam viec ::na khong bi 

pha huy , 

- Dy ben nhiet ra kh3 nang gnr diroc tinh chat co lY... nhat 13 (16 cirng va do:? 

ben anhiet do cao rrong mot thoi gian dill '11 trong qua trmh C3tnhiet do:? vung cit 

dat khoang .ooc'c nen .iao bi men nhanh va lam giam nang suat cat .. 

- Tinh C1J1U mal moo do rna sat gifra dao va phoi, giira dao va phci nit 1&1. 

sinh nluet va mai men d mat tnrcc va ~t sau cua dao. 01lll¢t d¢ cang cao, toc dy 
mai men cang nhanh va cang rnanh liet han nen dao dn c6 tinh chiumai men 

cao eli tang thm gian lam Vl~C cua dung cu cat rna ta goi Ia tuoi ben ella dao. 

o Tfnh coag nghe lil. khi nang de gia cong, bten dang, tao hinh, mai sac, xiI' ly 
( ep han, ren, nrnet luyen... ), ngoai ra con la khil nang chiu va dap, chiu an mon 

va co tfnh kinh ti. 

3.8.2. CJc loei y~t lien che tso dung C{r cat 
3.8.2,1. Tbep cscbon duag cu (CD) co ham hrong C =(0,7 +1,3 )%, sau nhiet luyen 

dat ( 60 + 62 ) HRC, cte ren dap, de cit got, de mai sac, dat d¢ b6ng cao, nhtmg 

dt cong venh, nut tinh chiu nhiet thap, dung che tao dung ell lam viec voi t6c d¢ 

< 35m/phut nhtr due diia, 111m cua, khuon. dung cu do ... 

3.8.2.2. Tbep b9P kim dung ell co ham hrong C =(0.8+ 1,4 \% va chua mot ham hrong 

IOn cac nguyen t6 hop kim, san nniet luyen c6 tru! dat (62 + 65 ) HRC. d¢ lxhl co 

h9c cao, chiu va dap tet c6 the lam v1¢c anh1et d¢ 300 -+ '+Oo°c, nen c6 tht tang 

t6c <1<) len 1,2 -;- 1,.+ IAn so '1m CD. dUng phd bien la de 10,!-i thep 90CrSi , 

90CrWMn . IOOCrl2Mo V.V ... ~ che t~o dc loai dung cu dt. dung c~ do, 

khuon. c6i. chay dap d<)t ... 

3.8.2.3. Thep gi6 '1m d9 Cl'rng sau klll liJi co tht c4t ( 62 -+ 65 ) HRC. chiu m.i:u mon 

t6t, 13 lO<1-i thep hqp kJm dung cu cMt l11qng caD, c6 th~ lam v~c blnh t,hl1crng a 
nlu¢t do:? 550

0 

.;- 600
J c. tudl ~ cao han 8 -+ 15 lan, Hen c6 tht tang t6c d¢ cat 

len 2 + .+ lfu so v6'i CD. rhllbng dung 90W9V2. 75W 18V ... va nh6m c6 nang 

suit cao nhl1I00W18V~, 90W18C05V2. 130WIOCo5V5 ... 
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, 8 ~ 4 flo'!' 1.1111 / II"'I.~ Cll d(l e"l'ng r;j'l edO , e") th6 rial ( fl6-i- Y2 ) IIIH , chiu duoc 

nhict do kh();'lllg I (l(l(l'( . dil do ,'(l Ihe !ailS UlL' do 1";1I 2 ~ J Ian so v6'i Ihep Si6. 

Ctc' loai hop kiiu clcng Ihuo!ig dilllg BK, TK, TTK hone POL PIO, P20, P30, 

P40, P'iO, [viI0, ~12(). !\'UO. M'+O. KOI. K 1U, K20, K30... 

<,8,2..'i \'(;/ l icu ,~()III! I/I"! 

'Illilllh phan chu y";u cua uhoru vat lieu nay Iii oxy: nhorn (AU), ), co dQ 

c'ling rat c.to ( khoang ~y ~ l)() l Ikt ' Y. chiu mili mon 101, co 1116 lam vice ('1 uhiet 

d(, 1200"C. mu s,it r;H nho, ,'<1 th(; lallg tcx, d(, c;il den .+OO() m/phut tXty lil loai 

v;H lieu C<1 tinh lIallg ior. gl<i [himh rill rc , nlllfng 1';11 don. hi va dap rl(~ g~y vi'! 

( (I<i ben uon khil~lIlg .lli( I iVIN/lw ,! ucn vic, xu dung hi han che. Manh duo SII" 

hicn m6i chi dung cho Sia Cling tinh dlc chi licl C<1 be mal lien tuc, khong gily 

v.r dap hone I'llllg dong, 

~'.8.2 f) Kinl,'J{o'i(l..; 

Kim cuong lit vat lieu e6 t iuh nallg qUI nell chroc sil' dung trong nhi0u linh 

vue. Kim eLf(Hlg ur nhicn hicm, gi;i thanh cao ncn vice Sll dung bi han cll"; Clu 

xau khi l(Jng http duoc kim elwng nhan lao (kho;lng nam !Y'iX ) moi mo ra kha 

nang Sirdung r(lIlg r;li knu C'll(lIlg vilo nhicu linh vue, dac bict Iii che lao dung cu 

,:al. dung cu mill, d~inh h(lilg. dung cu do ... 

N)CLli'li \;1 I(iilg hop kim ,'II\Jll,~ '<\'1 ap sn,il rat cao ( hiln)C chuc ngan aim) 0' 

nhict d() trcu 200() C. 

Kim eu"O'ng co he <o rna sal n11O. ~'hiu mai 1J1(1Il IC,!. lam vice ('), nhiet rlQ Lao 

(J 000"(' ) do dmg Lao hon so vai IHip kim drng den '1 -i- () ian, tiuh di'tn nhiet 101 

(cao hon 1,'1 .:- 2.'1 If\l1 so v6i hop kim clCng ), dilll12 chc lao cac loai dao gin cong 

11l1h, dfi mai. <lao sira da mili. (bo cal kinh , dao ticn viI c.ic loai dung cu khac d6 

gial"ong hop kim eLhlg. kim loai , IHil) kim mau, de loai gClm, sU', (hi, IIlLly tiuh ... 

ITr3.9. NHII~T LLJ\ tN 

3.9./. Thuc chat, dtic dietn IV
Nhiet luycn IiI mCll qu{i trinh 

II 
XLI If nili";l kim loal dC' lil,n Il1;lv ~ . 
dc\i Ilnh c!l,il clla cillin~ ballg () I, t(s)I, 
e,kh nung n<1l1g (k"1l nhiet do 

x;ie dinh, giLl nhi";l Il](il th\\i 

gi:1I1 sau d6 linll ngll\ii v6i l<le 

d() khae nllau Ihco m(ll eh"; dC, X,lc dinh 11h;'1Il1 di Ihien IC; ehlre, ella la co Ilnh, 

Ifl1h e(lI1g ngh¢ 1lJ()-j, khll ling snfll du ... laO eho kim loai nhling 11nh ehfil Iheo 

yeu du. I 11 nil 3,1 (, gi6i Ihi..;u d(l Ihi qwi (dnh nhiet luy¢n . 



'I<
 
'v lu«: 11\) III/I/g ( I" ) IU~' thuoc vao i :'100"C O,X'iH'
 h 

100Itlllg loai vat lieu va plurong ph.ip nhict 

luycn ';Lf dung. Khi nuug din chon chc 

do nung nong tluch hop M rranh cong, :'10 

venh , bien dang, nih. 

n,t!"1 gian giii'l/llu;r ( I, -i- t: ) d6 nhict a 
do d(lng deu trcn toan bo tiel dicn eLW to0 

"<Ill phum . thoi ginn giff nhict phu thuoc 

H j 1111 3,/7, Sir 1'I/I!\'I;il hil;!1vat lieu, phuong phap nung .Jiinh danl:' ' 
l/ij/l,f< /11111;/ cua Osteui: ,kich Ihlf<'1e x.in pham. 

I .nn IIg II/I I duoe quyct 

dinh bcri loe dC? lim! nguoi 
A 1 =727"C iu«: 

nh(1 de rnoi Inf('.mg khac 

nhau vil kct qua cluing la 70() .--....,., Pecht 1:'1 
e(' e,k pluroug pluip nhict 10 

()OO ..j.Olu, L'Il kh.ic nhau. / V I 
Khi li1.111 ngl\()j thcp 

:'100 I 
jcacbon, y sc dune phan huy ..j.5 

thco dlf<1J.1g cong ehff C ..j.OO , 
(hinh 1,18 ). ", 

a. Sir f,l1l;il 11()iI (hill,~ IIZJi~;/ CI;iI J' nt0 r-, cB' Haini] 
Nung thcp cacbon len 100 ~ :'15 

trcn nhict de) 727°C ( du('nlg 
200 

<, <, 
i\ I , :\1 - hinh 1.12 ) la e() 1(;
 

clnrc ostenit , gifr nhi¢l cit! I()
 Chuyc n bien Made nxi I 
chirc (Uing deu sail do lam 100 

nguoi (hlng nhict (r cac nhict 

d(l kluic nhau, la du(!c cac o 
IC; clurc co unh ehal kluic Mx ( _ :'10' ' ) 65 
nhau. I lurh 1.17 la dei Ihi 

chuycn bien (h'lI1g uhiet y -P - 100 
0,:'1 10 10-' t( s)

cua thcp cung rich ( O,R'kC ) 

(1 nhict de) :'100"c. H j 1111 3,/ R, D/(cmg cO/lg elllJ' C 
a - di611 bat dfiu chuycn bien 

b - diem kct tlnic su chuycn bieu. 

)flp hop cac diem chuycn bien ( a, h ) la co dU(l11g cong chu "C" kcp ( hinh 

'.1 X ). Qui tfeh cac diem a la du(1J.1g In!/ .ldn chuycn bien ( ill:) ) va qui uch cac 

l)(, 



diem b la <luang cong k/;i tluu: sir chuyen bien ( KT ), gifra hai dirong nay lil 

vung cltu ven bie n (CB). Ta co c.ic 16 clurc duoc tao thanh la peclit ( P ), 

xoocbit ( X ), trustit ( Tr) , bainit ( B ), mactenxit ( M ) ... yeti d(> drug thay d6i 

tir ( I:" -i- 6:" ) HRC va co uhirng tinh chat khac nhau tiiy thco tell' di) Hun nguoi. 

- Duoi <luang 1\, voi 1'0=600 -;-700°e, ostenit chuyen bien thanh peclit 

F + Xc ) co do hat tho, d(> cirng ( I:" -;- 20) HRC. 

- Lam uguoi dang uhict thep <'1 nhict d9 P = :"00 -;- 600"C, ostenit ~ xoocbit 

\ I + Xc d(l hal uho ), do clrng ( ::W -;- -1-0 )I-mc. 

- Lam nguoi d;lng nhiet thcp c\ uhict do P = 200 +300T, osteuit ~ Bainit 

( B = F + Xc ), do hat nho hou, do cuug ( :"0 + :":" ) liRe. 

- Lalli uguoi dang nhiet thep b [0 < 2000 e, ostenit chuyen bien thanh Ierit> 

qua bfio hoa cacbon goi IiI mactenxit ( M ), co di) cirng rfit cao ( 55+65 ) 1fl~C. 

Nlur vay, ta co cal' te~ clurc P, X, 
T'CTr, D, M co tinh chat khac nhau. Al = 727"C 

Neu nung thep (1 [0 > 727"C 
VIr6i lam nguoi lien tuc thco c.ic 

toc d(> nguoi VI' V c , v, ... 
V2 

V"" han khac nhau ( hinh 3.19 ),
 

la se duoc cal' t6 clurc P, X, Tr,
 

H, M co tinh chat khac nhau.
 

V6i VI con thap y ~ P, X,	 Macteuxit 
I 

voi, V, y ~ X, Tr. B, vrri tell'
 

de) nguoi lc1i han V," ta duoc
 

y ~ M, co do c(mg cao.
 

3.9.2. Cdc phuang pluip nhiet llly~n 

a.	 {i la nung chi tiel den nhiet
 

d9 xac dinh, gifr uhiet, rei
 

lam nguoi cham ( tlurong
 
1100lam nguoi theo 10 ) voi
 

muc dich khir (rng suat dir
 

do qua trinh lam uguoi
 

khong dcu tnroc do gay
 
727 

ra, lam 16chirc d6ng dcu,
 

giam de) cirng , tang do
 

deo , d9 dai , 6n dinh
 
Fe 0,8 2,14chat IUQ'ng, Hun dong 

deu thanh phan hoa hoc, Hinh 3.20, NII;pI d(! II va thuang hou 
phuc h6i lai uuh chat hoa 
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19 han dau , lam hat nho, chu.in hi U; clurc cho buoc nhiet luyen tiep ... 

Hinh 3.20 giai thieu cac phuong phap nung nong M II va thirong hoa. 

- (I Ihal) ( I; 11011 ) : ron = 200 + 300"(' chi nham klnr irng suat du, 

- (1 ke' tinh lai : 1"" > 1"klJ ( voi thcp cacbon khoang 600 + 700"(' ), uham 

thay deli t6 chirc. tlnrong dung cho nlurng chi tiet dii qua bien dang deo. 

- U 1I0l11I toa n la nung nong len nhict do ma tel clnrc chi con mot pha. voi 

thcp 1:1 osteunit I"" > AC + ( 20 +3()"C I, muc dich la nhan duoc tel clurc hat 

nho, thirong dung eho thep ket cau. 

- (1 khoug ltoan toan la II 0 nhiet d<) ma t6 clnrc chuyeu bien dura hoan toan 

thanh mot pha. V6i thep cacbou T" = r',el + (20 +30"C ). San uhat van to, 

thirong sir dung cho ihep cacbon cao ( > 0,65%C ). Phuong phap nay chi 'd~ 

giam do ctrng , cai thien tfnh cat got. 

- (! klllll;i11 ta n Iii II 0 nhiet <i() cao ( thcp cacbon tlnrong T' = 1100 + 1150°(', 

thai gian dai 10+ 15gia ), khir thieu tich vii tluroug dung cho thcp hop kim cao. 

- 11 l/till,\{ IIllIl;1 la plnrong pluip [I mil khi uung thep dii dat nhict d(J il ( hoan 

roan hoac khong hoan toan ), diroc lam nguoi nhanh xuong duai duong chuyen 

bien pha. Vi du, vai thcp diroi duong A, khoang 50 +lOO"C, sau d{J gifr nhiet d~ 

duy trl qua trinh chuyen hoa ( voi thcp y --7 a + Xe ). muc dfch la giam thai 

gian u. Phuong phap nay tlurong dung cho thep hop kim. 

h. F!/IIimg 1I00l lil qua trinh nung noug nlur II nlurng lam nguoi trong khong khi tinh, 

do do rut ng{Ul duoc thoi gian [I. Piurong phap nay diroc dung nhicu trong tlurc te 

nham lao hat nho, dong nhat ve cau true voi d<) bdn va d<) dai cao han u. 

c.	 F()I iii plurong phap nhiet luycn bang each nung uong den nhiet deJ chuyen bien, 

giil" nhict de' dong deu hoa ve t6 clurc r6i \iun nguf)i v6i t6e d<) Ian trong m6i 

tnri'mg t()i ( mrae, dau, mrfle nlU6i ...) de' nh~n dltqC t6 chlrc khong c{Ul h<'tng co 

df) cllilg cao ( v6i thep do la maelenxit ), umg them d<) ben. Kh'l nang l()i ella 

V(lt Ii¢u du()'e danh gill qua deJ thfilll toi ( chieu sau ci\a lap be mZlt fhrae te)i 

ellllg ). Binh 3.21 gi6i thi¢u dc pillrong ph<lp toi. 

- F()i 111/lfell la toi toan phfin v,i! lhe' gem) co : 

+ F()f lroll,~ /II(J/III()i IF/(()'Ilg lit phwmg phap toi thuang dl\l1g. vi rflt dan gian 

nhllng s,\n phfim t6i d~ hi6n dang, de mit. ncn chi dlll1g eho thep cacbon thfip_ 

+ FlJi lrollg Illli /II(5i In(()'lIg dllllg de' teJi tMp eaebon eao, thep hqp kim. 

l'v!e)i truang I : ngu(Ji nllanh ( mrae, xLit, mu6i ... ) 

Mf)i tnti'm); 2 : ngu<)i ehfun hon ( dfiu, khong khl ... ) 

+ F()i ph,ill nij) Iii plllroug phap toi nhiull khae plJl.le nhfrng nlurqe diem elta 

plllrong ph<l]1 l()i lrong hai m()i tnri'mg. (j (Jay m6i trllang Wi lit l11u6i nong eh,\y 

co nhi¢t df) eao hem <luang M. fhep lllrqe giU' ding nhi¢l eho ti'1i khi nhi~t tlf) 



thep bang nhier do muoi, sau 00 nglri'1i la lay ra lam ngu(li trong khong khi. QWl 

11"11111 mactcux it hoa dy ra tai dfty ncn co Ih0 nan sira khi chuyen moi tnrong. 

Plurong phap nay cho ta irng sufll dtr rhap. 

+ Trn d,ill,I: IIIIU;' khac rc 
AI 

[Iii phan cap 6 chi> la thoi 

gian gilr nhie: du M y plum 

ho.i hoan loan lrong pham 

vi hai dirong cong chir C . 

Tuy nhiet del dAng nhict I 
ma til co nhllng Ie) clurc 

~ r---4-----T-~~~_____;::=~=--
kh.ic nhau. 

Nhict (I<) toi : 

Thep tnroc cuug tfch : 

1'°10, ], =TOA.'" + ( 20 ~ ~OoC ), Hinh 3.2/. e'lC pll/((fng II!uJp16i 
'11H~p sau cung tich . 

Ptoi = PAl + (40 -;- .')0°(') 

. 'FIJi CIIC llii ( f6i flfng pluin J, toi be' l1I(jf la phuong phap toi ma ta nung 

n6ng cue bo r(ji toi, hO;IC nung nong loan bo nhung lam nguoi cue he) phan cfIn 

16i trong moi tnrong toi, Toi cue h(l co Ih0 nung nong bang cal' phuong phap : 

+ To! lliillg IIgoll III'U iiI\' . 11\1'1\'/1'11 

Day I?\ loai ngon 11I'a co nhiet d(l cao, di'l dieu kien uung nong nhanh he mal 

dn toi den uhict do toi. sau do 1?\111 ngu()i nhanh va do d6 chi co lop he mZ\1 

duoc toi, con hen lrong van gill nguyen unh chftl ella vat lieu han dau. Phuong 

ph.ip nay dun giin, nang sufll Ihap, khong dieu chinh diroc e1() tham toi, tluroug 

dung trong san xuat don chicc, sira chira hoac toi nhirng chi liel 16n, khong quan 

trong. 

+ Toi cao tdt) la plurong phap 1(li dung voug cam (rng co dong xoay chien 

chay qua. xung quanh xuar hi¢n m(ll tir tnrong bien thien. Nell trong tir tnrong 

nay ta dat vao mo: chi liel kim loai lhl SC xuat hien 111(>1 dong cam (mg co cung 

liln so. Ncu Ulll s6 r cao thi chi co lop he mat chi liel voi chieu day () la co dong 

<lien chay qua va dc dinh thco cong tlurc : 

(', =.')030 / P ( em ) 
\ r. ~L 

2/1lltrong <16 : ~L - do li'r tham, r - Uln s6 ( Ill. ), r - dien Ira suai ( o.UUl1 ). 

Nlnr vfly chi c6 1(1p killl loai v6i chiell day () la <luqc nllng n6ng. Nell cho 

Ilgu(>i nhanh 1(1p he mat slS du<,1c I(li, e<)n hell Imng v;ln deo nlnr clio 
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J Ram 

Sau khi toi l() clurc ruactcnxit lam elm vat lieu don, d~ mrt va nell thuong 

phai ram dt tao rnactcnxit ram. Ml.IC dich ella ram la d~ klnr irng suat, giam dt) 

cirng , tang dt) dco, do dan hoi, d9 dai va cham. Phuong phap nay tlurong dung 

cho cac dung cu cat, oucmg do. knuon, chay, coi ... 

Ram la plurong phap nung thep den nhiet d() ram, gitr nhiet roi lam nguoi 

chain. Nhiet de) ram: 

- Ram thap T O = 150 7 250°C d~ giam lIng suat dir,ra lll 

- Ram vira p,."n = 300 7 450"(' d0 giam irng suat du, tang do dco va d(l dai 

va cham. 

- Ram cao TO,,,,,, = 500 7 650"(' rrng suflt dtr giam manh, del dan hoi, de) deb, 

ot) dai va cham tang. 

nang 3.-1, Nhiet do va cac mall khi ram 

Mau Nlli¢t de) "(' Mau Nhict d9"(' 

vang uroi 220 Do tham 275 

Yang rom 230 Tim 285 

Yang dam 240 Xanh bien 300 

NflU 255 Xanh nhat 315 

D(l nau 265 

3.10. HoA NHIET LUY(~N 

3.10.1. Khili niem 

Iloa nhie: luycn la phirong phap lam hilo hoa lll(Jt s6 nguyen to h6a h9C tren 

lop he mat kim loai M Hun thay d6i thanh phan hoa hoc, do d6 lam thay d6i 

tinh ehftt ella 1{1p he mat d6. Qua trinh hoa nhiet luyen khong lam thay d6i hinh 

dang, kfch thuoc san phflm va xriy ra theo truih nr phan huy M tao ra cac 

nguyen tlc tham, sau d6 hap thu va lam biio hoa nhirng nguyen til hoar tfnh vira 

diroc tao ra ( C, NO'. ) ICn 16p he mat san pham. SV khuech tan lam bao hoa 16p 

hap thu c6 neing d(i lou se tham vao troug kim loai mot 16p. Chien day 16p 

khuech tan phu thuoc uhiet dt) va thoi gian tham. 

3.10.2.	 Cdc phuang phap tluim
 

3./ O. 2./ 1'//l);11 tachon
 

Ml.IC dfch ella tham cacbon Iii Hun bao hoa cacbon len 16p hf: mat kim loai 

nham lam tang d<) crrng cho 16p he mat chi -tiet. Day la plnrong phap tlnrong 

dung eho cac s,in pham bang thep cacbon thap, thep hop kim c6 ham hrong 

cacbon thap. I1J<l:m cacbon co th~ tien hanh 1.1 the' ran, long, khf . 
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llieu nay tham cacbon a th6 ran Hi phuong phap diroc dung ph6 bien. 

Nguyen lieu chu ycu lil than C = ( xn -7- 90 )'k + chat xiic tac ( BaCO" CaCO, ), 

nhiet do tham 900 -7- 950"('. Dar chi tiel tham I vao thuug tham 2 ( hinh 3.22 ) 

co clnra chat tham 3 ( than g6 ... ), nuug den nhiet d9 tham, giU nhiet mot thoi 

gian M cacbon nguyen tir tham vao HUll bao hoa cacbon len be mat chi tiel 

tham. T6c d9 tham 0, I -7- 0,15 mm/gi«, chien day letp tham co th~ dat 0,5 -7- 2 

nun. Sau khi tham ham IU[Jng cacbon lap b~ mat dat toi I ,1-7-1 ,3'~C. t)e tham 

chicu dav 0, I mill can I gio va 0,5 nun call 8 -7- 12 gia. Sau khi tham call toi a 
nhict <19 700 -7 800"(' va ram 6 150 -7 I80T. 

Qua triuh hoa If xay ra nlur sau :
 

('+0, ~ co
 

duoi lac dung cua chat xuc t.ic : 

( Billo , 
2eO -+ co" + Cn~ nr 

va CaCO, -+ CaO + CO, 

co, + e ( than ) -+ CO 

2eO -+ co" + C ng ,,, 

Sau khi llg1l9i : Hinh 3.22. Tftl~ng tluim carbon 

CaO +CO" 

Ncu tham cacbon o trang thai long, 

chi liel diroc nung trong hon hop muoi noug chay : 

( 75'!r -785'1<, )NaCO, + ( 10 -7 15 )'kNaCl + ( 6 -7-]() )'/rSiC 

Voi nhiet til) T' =840 -7- 86(l"C, cacbon nguyen nr duoc cling cap tll SiC. 

Nell tham cacbon a trang thai khi chat tham duoc dung la CO va cacbua 

hydro III nhien ( Metan, f~t,Ul ... ) co clura 92 -7- 9Mr,CH~ dtroc thoi vao 10 kin 

clura chi tiel iham auhict d(> 920 -7- 950"(' : 

2CO -+ co" + eng'i' 

Cfl. -+ H + eng nr 

Th'llll cacbon a th~ khf la phuong phap tien tien dang diroc dung hien nay 

tren the gioi VI co nang sual cao, thai gian tham ngan, thuong dung trong san 

xuat hang 10~1t. 

3./0.2.2. TftJili nita la plnrong phap lam bfio hoa nita vao lap be mat chi tiet kim 

loai nham nang cao d(> cimg, d9 dai va cham, tinh chong mai mon, ch6ng moi.,; 

Y ~t lieu tham tlnroug dung amoniac ( NH, ), nhiet d9 tham 480 -7- 650°C. 

NH 3 -+ 3I-I + Nil gru 

Nito nguyen tir co hoat tinh manh, tham vao b~ mat chi tiet. 

Dac diem etta tham nito la toe d(l tham rat cham, thm gian tham qua dai, 

nang suat thap, lop tham mong ( 0.2 -7- 0.3 nun), nen gia thanh tang gap ba 11m 
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sa voi tham cacbon. D¢ elmg dat diroc 6(l -;-72I-mC ... tlurong dung cho cac loai 

thep hop kim d0 t',10 nen cac nitrit kim loai. 

Vi du, tham mor lop khoang 0,3 mill phai mril 24 den 48 gio. 

3.JO.2.3. Tluitn xianua la qua trinh lam h,10 hoa dong thai d cacbon va niter len 
he mat chi lid kim loai, nluun nang cuo di) cirng, tinh chong mon va gi(1i han 
moi cua lap be mal chi tict. Qua trinh tham co th6 (; nhiet dQ thap 540 -;- S60"(' 
110ac (1 nhiet d(\ cao 840 -;- ;-:60"(', Vii lieu tham dung cac muoi co g6c CN nhu : 
NaCN. KCN ... C6 the lien hanh tham xianua (; th6 ran, long, khi, hang each 

cho chi tiel vao 10 clura muoi xianua ( NaCN ). nung den TO = 820 -;- 860°C. 
N,ICN sc phan Ifch ra C""'''"'':<r va N",,,,,",,:n delng Ih(1i tham vao h~ mat chi liel. 
HlC d(l IbSm cham. V(1i chicu sau lap tham < 0, I -;- 0,2 nun can 30 -;- 90 pluit. 
Plurong phap nay dung cho thcp hop kim co thanh phan cacban thap va nIt co 
hicu qua voi nhirng chi li':l nho va trung bmh. Phan irng xay ra khi tham nlur 
sau: 

4NaCN + 20. ---7 4NaCNO 

4NaCNO + 20. ~ 2Na 2('( ) , + 2CO -i:' 4N ng"r 

2CO --+ CO 2 + englir 

V6i nhict <1<) XOO -;- 8S0"(' cacbon tham nhanh, can voi nhiet d() 500 -;- 600"(, 

nito tham nhauh. 

3.10.2.4. Cdc phuong pluip tluim khtu: 

Thain kim loa; lit qua Irlub JiUIl bao boa cac nguyen 10 kim loai ( AI, Cr, Si, 

Bo, Be... ) len he 111al san phrim d6 chi tict c6 unh Ililllg dac biet nlur : chiu nhiet, 

chong gi, chong mai mon v.v ... II1Qt s6 Inrallg hop thay Ihe cho mot so nguyen 

I(l qui hiem. d{tl lien. 

'111fi111 kim loai bang each nung n6ng chi liel va giiJ (; vi trf tiep xiic voi cac 

chat tham. L6p h0 mat chi liet se dlf<,1c biio hoa cac nguyen 10 kim loai can 

tham. 

- '111am Bo d6 c6 de) crrng nil cao.
 

- 'Iham Cr de co tinh chong an mon, mai 1110n, chong oxy hoa,
 

- Thri111 Al d6 co tfnh ch6ng oxy hoa o nhiet <1<) cao.
 

- '111a111 Si d6 lang kha nang ch6ng oxy hoa (; llhi¢1 do cao, chong mai mOll,
 

chiu axil, lap tham deo. 
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P/ui'n tluc hai 

CHE TAO PHOI 

Clnrong bon 

Due KIM LOA-I 

4.1. THl/C CHAT, J)l~C mf~M vA PHAN L()~I 

4.1.1. Thuc cluit 

Due 1~1 plnrong phap che lao phoi hang each dien day kim loai long vao long 

khuon due. Sau khi IH,J'P kim dong due thu diroc san pham co hinh dang kich 

tlnroc yeu cau. San pham ella qua trinh due diroc goi la I'{jl due. Neu vat due 

khong dn gia cong them, diroc dem dung ngay goi la chi tiel dill" ( vi du qua I~, 

hi nghien ... ) con vat due phai qua cac plurong phap gia cong tiep theo goi la 
p/u}i due hay ban thanh phdm . 

4.1.2. DocdMin 
- vat lieu slr dung rtll1g rai, ncu nau chay duoc thi co the due c111CJC, ( V~I 

lieu (Ilk e(J the la kim ioai, hop kim. phi kim ... ) 

- Val due co khoi luong, k ich tluroc Ill' rat nho den rat 16n ( vai gam den 

hang tau, vai nun den hang chuc III ). 

- Due cho phep chc' tao cac chi licl co hlnh dang phirc tap rna cac plurong 

phap khac kho tlurc hien hoac khong lam diroc. 

- Cong nghe due va trang thiet hi nrong deli don gian, von (hiu Itt n, co tM 
lao vat due co gia thanh rc. Khi sll dung thiet bi va cong nghe eao co the che 

tao V~I diic eo do clunh xac cao, voi nang suat cao. 

- V~I due co nhicu dang khuyct tat, 16 clurc va co tinh khong dong d~u Hun 

giam kha nang chiu lire. Dtic trong khuon cal thi de? bong, d9 chinh xac kem, de 
tao 1'6 khf, 1'6 xi, lim tapchat, rnrt, 11lCJng dir gia cong 100, t6n nhieu kim loai ... 

San xuat diic eo tir rfll lau va ngay cang hoan thien M tao ra kh6i hrong san ' 

pham Ian trong cong nghiep. San phfun due diroc dung nhieu trong co khi. 

Nhfrng chi tiet chiu nen, lai trong tinh, tai trong pink tap, kh6i hrong Ian bang 

gang, thep .. , deu do san xuat due tao ra. 

4.1.3. Phan loai 

Phuong phap due co nhieu, ta co the phan loai theo cac phirong phap sau : 

a. Tlieo loui khuon co khuon mot hin ( khuon cat, khuon vo mong, khuon mau chay), 

khuon ban vinh ciru ( khuon dat set ), khuon vinh ciru ( khuon kim loai ) v.v... 
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Khuon tren 
nen x \faug 

Hinh 4./. S(!"I!rJ' phau loai ,'III' phuaug /i!Ulp dt«: 

b. 'llieo vat lieu lam khuon : khuon cal. khuon dat set, khuon kim loai . 

c. Thro /J/JI{IYilg /1//lIP dien ddv h(//I killl/I;lIg : due dum ap lire. due Iy tam ...
 

lIinh 4.1 gioi thieu mot phuong phap phan loai diic.
 

4.2. J)(JC TRONG KH1J(}N cAT 

4.2.1. Kluii nietn 

Due trong khuon eat la plnrong phap due ma khuon due diroc che tao bang 

hon hop lam khuon va 15i co thanh phan chu yeu la cal. Khuon eat co kha nang 

(Ie tao hinh cac vat due Ian va plnrc tap, nlurng chi dung dUCJe mot Ian, nang suat 

thap, do chinh xac va di? nhan be mat thap, IUCJng du gia cong Ian, t6n nhieu 

hill Ioai, tlurong dung trong san xuat don chiec, hang IO'!-t nho nlnmg von dau tu 

it ma cong nghe due lai don gian. Hinh +.2 gioi thien so db qua trinh san xuat 

mot vat due trong khuon cal. 

4.2.2. Ctu: b(J pluin ClIO khutin due bdng cal 

Ilinh 4.6 gi6i thieu cac hi? phan ca han cua mot bi? khuon due bang cat co 

hai hom khuon. Khuon tren [I] ,kllUon rll10i [3] , duoc phan each bci mat phan 

khuon 3. Hom khuon +bang go hoac kim Ioai, hen trong la hon hop eat, eo tao ra cac 

16 hoac ranh thoat khi 5. Hai hom khuon diroc lap voi nhau boi eliot dinh vi 6 thong 
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f-----.-----+ Mau 1~"------''-------I~~IH9P loi 1----,---1 

Ul.lll khuon 

Say khuOn * 

IKhuon kho I 

vA'rD(Jc 

* nil I'li\' kliuon /rong nll/fng truoug 1/(//1 diu: biet vi thai gian dai. giG, tluuth cao ... 

Hinh 4.2. Qu« triul: san xudt diu: trong kltuon 011 

(J b 

Hinh 4.3. Ban veclii /i(;i (a) va ball ve duc (b) 
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qua tai hom khuon 7. Long khuon 8 M hinh thanh hlnh dang ben ngoai va 15i M 
hinh thanh hinh dang hen trong ( 16) ella vat due. Lai gom than loi 9, de goi 

I()i 10. eo kite hl1g6i loi I I. l Ie thong rot de: dan kim loai long vao long khuon, 

gom coc rot 12, oug rot U, rauh loc xi 1-1-. ranh dan 15, dau ngot, d(tu hoi 16. 

D0 tang them db ben cho khuon va loi ta them xirong khuon, loi 17. 

4.2.3. Mall l'eI hop Wi 

Mau la phdn quan trong nhat M hlnh thanh long khuon va eo hinh dang 

urong irng voi hinh dang ben ngoai vat <hie. Hinh 4.3 va hinh 4.4 gi6'i thieu cac 

hLf<1e chc' lao mau due. 'I'll' ban ve chi tiel ( hinh 4.3a ), ve ban vi: due ( hinh 

-I-.3h) va vi: ra ban vi: mau ( lunh 4.4a ) de: due ra vat diic nhu hinh 4.4h. 

Q
I 

1 

<I. b. 

Hinh 4.4. M<III (<I) l'l[ va! due (b) 

<I. b. 

Hinh 4.5. 11~5p l/ii hui I/Iiil ( <I ) \'£1 /iii nil ( b ) 
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Nell vat diic co I{i hoac ph.in I(JIll. mall ph{Ii co tai goi mau de 1,.10 ra phan 16 

dinh vi cho I(Ji. Thco uurc do plurc tap cua val due, mau diroc che 1,.10 M dam 

bao do h,:n cho khuon, V(ll due va de nit mAu ra khoi long khuon nen mall co d9 

doc dLK, ban kluh goc hrou. 

Hinh 4.5a giai thieu h9P loi hai mra dG che tao loi nlur hinh 4.5b. Hinh dang 

ben troug ella h9P loi nroug irng voi hinh dang hen trong cua vat diic. Tiiy thuoc 

vao ket Call loi, hop loi dtroc che' lao nguyen dung cho nhtmg 16 dan gian co 

chieu cao ngan, hop 16i hai nita cho uhirng loi dai nlurng dan gian hoac h9P loi . 

hlp ghep gom nhicu phan ghep lai dung cho nlntng loai loi plnrc tap, 

V~l lieu che lao bo mau C<l Ih0 hang g6, hop kim, ellal deo ... 06 dung che 

tao mau va hop 16i Ion, plnrc tap trong san xuat dan chiec va hang loat nho, B9 

mau bang g6 can diroc che tao tir g6 kho, ghep trai tho g6 d~ tranh cong venh va 

diroc san mau de tang d(l hong, chong hut fun va dung mau san de phan bier vat 

lieu due nlnr : mall due gang - mall d(\ mau due thep - mau xanh, mau due kim 

loai mall - mall vang v .v... 

Troug s'\.n xuat hang loat, hang khoi nhimg san pham nho, trung binh mau 

diroc che' lao bang kim loai ( gang, IH1P kim nhom ...). Co the dung chal deo M 
che' tao he? mau vi cluing co nhieu uu diem nlnr nhe, ben, hong, khong hUI am, It 
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b~ cong, venh, tnrong, ntrt, muc ... 

4.2.4. H& b{TP lim l::blltJD yi 1iJi 

a. Y~1l da
 

V~ 1* delam khuon va loi c&n co nhihlg yeu cb sau :
 

• Tfnb cleo cit tao hlnh dang v~ dUc chinh xac, TO net nM ly ~ nl1'&, lUt set, 

chat dfnh ke'thop lY. 
- D~ ben la khl nang cua hOn hop kheng bi pha lniy khi chiu life trong quA 

trlnh lam khuon, nit miu, sica chihl, lip rap, v~ chn ybl, rot ... E>¢ ben phu thuqc 

vim chat hrong, loai hOn hop va d¢ dam e~. 

- Tfnh cai« nhi~t la khl Ding lam viec b ~t dQ coo rna khong bi thay dOi 

Unh cMt co ban cia hOn hop khi titp me voi kim loai lOng nhtr khong bi chAy, 

chay, dfnh cat vim v~ dde ... 

- Tfnb thdng khfIa kh! nang cho khf thoat ra ngoai qua h6n hop, phl,l thuoc 

vao lh3nh phan hOn hqp, hmh dang cia ~ eat, d¢ x6p, d¢ dam e~ hop lY... 

• Tfnh Itin la khl nang gi<hn lhf tfch cia h6n hop lam. khuOn va loi eho phep 

v~t dUe co gian khi dong d¥, bao dim cho khuOn, loi va v~t due khfulg bi nirt, 

vo,pMhUy ... 

- Dc)1mla hrong mroc trong hOn hop, dam bao dQ deo va kh8. nang l.itn lett 

a. b. 

HJnh 4. 7. MaX tron daD h6n iiop lam kiiuan, l6i 
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1-
b. ThbJh pJdD ca.1J1JR b9P Jim i 

kbU"D va JiJj 

- Cit Ia vat 1* co ban, thrr~g Iii
 

cat thsch anh ( &°2 ) va cac tap chat
 

Al203, Fep3' CaCO) ....eat drrgc chon
 

theo hmh dang hat va d¢ hat nlnr cat
 

nth, cat song ...
 

- DR set Iii thann phan lien ktt cac
 

hat cit, thtrong dUng dang bot khO
 
o 

nlnr cao lanh ( ~0).nSi02.qH20 ),
 

voi ty l¢ hop Iy, hOn hop se tang dQ
 

deo, d¢ ben, d¢ ben nhiet.
 

- Cluff dfIJh ktft dt tao ra s11 lito 

k.c!t co hoc trong hon hop nh4t Iii sau 

khi sAy. D6 la cac chat hfru co, vO co 

() dang long hay dang b¢t. Nitac 

thuy tinh co thi dung lam. cMt dfnh Hinb 4.8. Miy danb toi bOD bw 

kft cho khuon loi tv sAy khO. 

- CMt phr,r. la nhtmg cMt drra vao hOn bop de tAng khi nang chiu ~ ( bet 

cat thach anh, bot chin ~t ), tang d¢ bong, ch6ng dfnh, ( b¢t graphit, b(lt eat ), 

tang d¢ Inn, d¢ thong khf ( mnn Clfa, bet than...) vv ... 

- Chat SOD kbuoa Iii nhii'ng v~ 1* chin ~t, tao mmg khi ngan khOng cho 

kim loai long ~ xuc voi hOn hop nh3m l~ tang d¢ b6ng, ch6ng dfnh cat ( b¢t 

cat thach anh, bQt ph.:lD. chi, graphit, b<)t than gO ... ). 
Cac thanh phan tren ( trU' eMt son khuOn ), dugc che tao rieng, tr¢n theo ti I¢ 

yeu cau voi 4 + 8% hr<;1Jlg ntt&: tren cac ~t bi tr¢n d30 bang tay h~c b8ng IDIly 

diroc goi la hon hop lam khuOn va IOi. Hlnh 4.7 giOi thi¢u hai loai may trQn dio 
hOn hQP va hmh 4.8 Iii mot loai may danh toi hOn hQP. 

Saukhi do khuOn v~ I~u lam khuon dJtqc lAm sach va cbe' tao lai di dUng. 

HOn hop IiIOi goi la cat ao , hOn hqp ~ la cat d¢m . LOi lam viec trong ditu 
ki¢n kh6 khan ~c b~t ( ~t dQ cao, ap snA!cao, chiu hrc Ian... ) ntn yen can kj 

thu~ d6i voi hOn hQP lam 13i kMtkhe hon, thU'~g la hOn hqp m6i hom tom. 

4.2.5. Um kbu~ dt 

a. Um i:butJD cat bJ.sg fay 

Lam khuOn cat cilt ~o drrQc v~ dt1c ta nbo d6J. Ian, ttl don gi.3n di!n pMc 

4p, dOng trong san xu!t dan chit!c va hang lo,t nbo vOinang 3dt fujp. 

-Urn khudn trong baibom klJudn 
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QlIa lrinh liun khuoll callTOng hoi hom khllOIl 

a. Lam khuon duai 

- Diil inau dutri 

· J),II 1,li/li kliuou 

· Do' him hap 1£)/11 khuon 

· Dum ( Illll 

I ~J() It) dU1l11 kh! 

h Lam kliuon tre u 

· l.iit I/(JII/ kllIUJII dllill a. 

· J.,JIJ /11£111 t rr n 

- /./ip 1/1111/ kllIUJ/I 1/(;11 h. 

Ddl 1I1l11l plu, 

·nshO/l I/(Ip !l)/II kliuon 

Ddll/ ell~il 

· 'j (/() II; 1IlOIil kh! 

- Ru! ta« tnau pIli.' 

(' RIII/lIlIII d,(lli. 

I~/() riinh rldll 

d. RIII'/Iul/l tre u, 

sira kl/{UJ/I c. d. 

I!. UIP kllIUJ/I 

)'/i 1;;, 

c. 

Hillh 4.9. QII(J tri nlt Idl/I klllUJ/I cat trong liai helm kliuon 
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Hinh -t.<ol gioi thieu so d6 nguyen Iy lam khuon cat trong hai hom khuon : 

lam khuon dubi ( a ), lam khuon tren (b), rut mau ( c.d ), lip khuon loi ( hlnh e). 

· Lam kliuon IrPII II/II .nrallg 

Tlnrc chat ella lam khuon tren ncn xirong la dung nen xuong M thay the eho 

khuon diroi, ncn xiroug dat xi, soi du6i day va dat ong thong hoi d~ thoat khi, 

tren d6 ht>n hop, khi lam khuon 11I[IU duoc IH~n xuong h6n hop uen dQ dam chat 

khong deu, sau do lam khuon tren nlnr tnrong hop lam khuon trong hai hom 

khuon nlurng can dat du chot dinh vi de xac dinh chinh xac vi trf ella khuon treu 

voi khuon la nen xuong. Lam khuon tren nen xirong dung eho vat due Ian, 

khong di chuyeu, say tai cho. 

· 1.£1/1/ kill/Oil ki/Olll!, 1/1')/11 

San khi dung hom khuon M lam khuon xong, hom khuon diroc rut ra khoi 

khuon de liun khuon khac, do d6 tiet kiem hom khuon. Hom khuon nay tlurong 

bang kim loai. co d() doc 16n. 

· l.am kllI/(JII /J£!lIg dlrii"lIg gul du6c
 

dung cho nhirng vat due Ibn, thap, tron
 

xoay ... Duong g,~t thay the mau, khi cat
 

t,.LO thanh long khuon V~l hinh dang cua
 

\C"> ma khong dn 16i.
 
d. 

b. Lam khuon ceil bang may 

May nun khuon dung trong silll xuat 

hang loat, eho nhirng vat diic co kich tluroc 

trung binh, hinh dang don gian, lam khuon 
a. 

l 

6 
~I<.J..._.., ~ 

7 

c. 

Hinh 4.10 ..'irrdrJ uguveu l» II/()I srJ"11/1/.1' ddtn cI/~jl 1/1)11 1/(I{J 

trong hom khuon . May lam khuon tlnrong la may dam chat, may rut mau oo. 

d~ CO khi hoii qua trinh lam khuon, ihay the eho nhttng khau nang nhoc vat va, 

Nguyen Ute dam chat thea plurong phap ep, rung, dan, plum cat, ban cat Woo. 

voi ap sufit cp cho phcp p = 2 7 -t MN / m '. 
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Hinh 4.10 gioi thieu sa d6 nguyen Iy mot so may dim chat nlnr may ep ( a), 

may dim ( b), may vira dan vira cp ( c)... 

Mau 3 cling voi hom khuon chinh I. hom khuon phu 2 diroc kep len ban 

may 6 sau khi ct6 day h6n hop HUll khuon ia cho may chay M dim chat. 

a Dtim (h(/I Ill/ Ilg nuiy I;p 

Khi ep 7 qua cira van vao buong xilanh, ep len pi tong 5, nang ban may len. 

Nho xa ep 4 ma hon hop diroc dam chat. t)¢ dam chat khong deu .theo chien cao 

nlnr hinh 4.1 oct. 
h Dum rluu hl/ng /l1l/Y dl/II 

Khf ep 7 vao xi lauh nang ban may len khi cira
 

van X mo ra. ap suat giam dot ngot, ban may va hom
 

khuon roi xuong nhanh tao nell hrc dan M dam chat
 

hon hop. D¢ dam chat khong Mu theo chien cao 

( hinh 4.LOe ), ngtroc lai voi qua trtnh ep, 

( Mliv vua lli/n vua ep lil ket hop ca hai qua trinh
 

ep va dan nen ct() drim chat Mu h(1II nlnrngthiet bi
 

plnrc tap, gia thanh cao.
 
a. Kdu chO'l ddy 

.....' '. 

•. .< 
· .
 
· .
 

............ .
· , .]J ;;<1I
2 

C. Ki/II ban ldt 

I. l hO'l dl}' hom khuon 
2 Bi/II quay 
3. Ban lat 
4. Bi/II dii 

Hinh 4.11. S'l! dri IIgUV1; II Ii ella nuiv nil I/l£1U 

Hinh 4.11 gioi thieu sa d6 nguyen If Iam viec ella mot so loai may nit mau 

nlnr may rut mau kieu chot dfly ( a ), kieu ban quay ( b ), kieu bill} l~t ( c ). 
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H1nh 4.12. Uml-·01 
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4.2.6. Lsm liJi cal 

Yen cau dQben, dQ chin nhitt. dl) thOng khf, tJnh 1'6n... cao bon, C6 1M ~t 

xtrong lei, lam r3nh thoat khi qua g6i lei hay qua ~ pnan khuon. Hlnh 4.12 

gi{ri ~n. plnrong phap lam lei trong b¢p lOi nguyen ( a ), h¢p loi hai nita ( b ), 

hW 15i lclp g.btp ( C ), lam loi bang duOng g~ ( d). 

Nen dUng may th6i cit. phun eat. phai dUng hl)p l~i kim loai, 

4.3. DUC D";'C B~T 

DUe d4c biet III nblhlg phtrong phap dtic cho nang suat va cMt luqng cao, 

hrong du gia cong nho, tift ~ kim loai, tiet ki¢m.nguyen v~ lieu va thOi gian 

gia ceng, ha gia thanh san pMm ... 

4.3.1. Doc troDg .k1J.u"n kim lo~ 

KhuOn kim 1~ la loai khuOn co dQ ben cao, chin nhi¢t t6t, long khuon co d¢ 

nhA:n ~ mi!ot va d~ chfnh xac cao nhung d!n ~t nhanh nen kt!t tinh h~t nho, dl) 

thOng kh1 va tinh Inn gan nhu khong co, d! 3mb cac khnyet ~t nmr fO khi, mit ... 

cM 40 khuOn pmrc tap, gia thanh cao ... 

V~ dUc trong khuOn kim loai co CO tinh cao, d~ b6ng ~ ~t va d¢ chfnh xac 

cao. Phuong phap dUe nay chi dung hQP 1:9 trong san xuAt hang loat va hang kh6i 

voi OOmg v~ dUe 000, hlnh dang don goo. DUe trong khuOn kim loai thuang 

dung cho dnc ap hrc, due ly tam, dUe litn tuc ... 

4.:1.2. Due Lp l~c 

DUe lip luc la phtrong phap due dung ap luc Ian dedi&l day kim loai long vao 

khnOn kim loai va gill ap lire d6 d6n kill hQP kim 16ng k.e't tinh va dOng ~ hoan 

loan. Do hrc ep Ion, nen co thf due v~t due thanh mOog, phUe tap voi a¢ b6ng be 
~t va d~ chinh xac eao, v~t diic min e~t lamtang co tfnh, nhimg vi Hun viec b 

~t d¢ cao, ap ltrc 100 nen khuOn chong men, tmrong chi dUng due hQP kim 

~,hQP kim man co nhi~t do ehiy tb!p. Hlnh 4.13 gioi ~ so a6 nguyen 1"5' 

pmrong pMp due ap11.fc. 

n ,~

i~
LJ 

Hinh 4.1J. Sa dd'ngu~n 1jphl1'Ol1g pMp doc aplife 
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a. Due ly tAm dling b. Driclyt4mnam 

HJnh 4.14. SoddphlfODgphJpdticlyt4m 

4.3.3. Dric ly tAm 

DUe ly tam Ja phtrong phap r6t kim loai long vao trong khuon quay. H1nh 

414 gici thi¢u so d6 dUe ly tam voi khuon kim loai 2 quay quanh true 3. DltOi. 

tacdung cua 11,(e Iy tAm. h9P kim lOng I men day theo thanh khuon va ktt tinh tai 

<16. Lire ly tam co tic dung nhlt ap l~e de tao hlnh va dii!n <My, Ili!n nang sulit eao, 

kim loai n$ e~ co ~ due cac chi tift hinb 6ng mil kbong can 13i. 

Tuy tbeo kh6i hrong rieng, JUe ly tam co lb! tao ra san pMm vOi nhitn lop 

kim loai, 

Nhiroc di6n cua dtic ly tam 13. co ~ tleb trong v~t due, dirong 1dnh ben 

trong kMng chinb xac, Kill due ly tam dU'ngm¥ trong vat due la ~ p8I'aMIOit, 

chieu cao vat due bi han ebe. Trong ngann xay dung, due ly tam dnng due de 

loai san pMm be tOng nmr cac loai 6ng, e¢t ~ tron xoay ... 

4.3.4. Doc liM q,e 

DUe lien tuc Ii rot hop kim long litn tnc van long khuOn va v~t dUe dircc 40 

thanb litn tuc. KhuOn dUe la m¢t bmh kit tinh co mroc lam nguoi tuan hoan. 

a.
 

1linb 4.15. So efdnguyen If c,ia phtrang phJp dac Iiea 4Jc
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Hlnh 4.1S gi& thi¢u pmrong phap dUe lien tuc : dnc th6i, dtle - can tam, (a), 

dUe 6ng ( b ). KhuOn dUe e6 ~ th6ng I~ tnan hom, de lam ngnoi va dOng ~ 

nhanh. san pMm dnc lien tnc c6 d¢ bong, d¢ ehfnh de cao, nang suM cao, tao be 
~ chi titt v~t due kh6 gia eOng co. C6 !hi ki!t hW due - can de giam chi phi 

san xuAt. 

4.3.5. Dlie troDg khudn YO mOng ( hinh 4.16 ) 

KhuOo v6 t:n6ng IA khuOn cat thsnh mong ( eweu day khuOn khosng lOmm ) 

voi I~ h6n hop cat e6 eMt dfnh lett ~ b~t. 0IAt dfnh Jret kho tron trong hOn 

hcp 3 dtr<;'C clnra trong thUng 2, ]chi til!p xuc voi mAu kim loai I co ~t d¢ e30 

( 300 + 350°C) se dfnh bam va tao I~ kit ben, hlnh thanh v6 mng 4 ella 

khuon e6 d¢ ben, d¢ b6ng, d¢ chfnh xac eao va thong khi t6t. Chiiu day khuOn 

phu thu¢e vao ~t d¢ ella miu va Ibm gian ti6'p .de eli.. h6n hW yO;miu. 

2 

,< 

/. 

HirJh 4.16. Lsm kinuu: yom6ag 

Hinh 4.17. Khuda miu chay 

4..1.6. DJle tbeo i:buc2nmill chay 

Tlnrc e114t day 1a ptnrong phap lam khuon-cat nhung mau bang v~t li?u & 
chay nlnr paraphin, sap, stearin ... nen kill lam khuOn khOog can nguyen cong nit 

mau. Vl khOng can ~t phan khuOn, khOng ph3.i cht tao loi rieng (loi li6I. v& 

khuOn ) ntn e6 tli due dtrQC v~t due phUe t<w. vei d¢ bong va chinh xac cao, 

nhung qua trlnh lam khuon dai va pmrc tap, Dan ti!n plili eht! tao mAu g6c, e6 
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hinh dang kich thuoc nlur vat due, sal! do dung mau goc che tao khuon ep, Vi.H 

lieu mrtu duoc nau ch.iy V~I ep vao khuon cp va mau chay nay diroc lay ra M 
ghcp lai veri cac m.iu chay khac ( k0 ca nuiu cho h¢ thong rot ) va SC1I1 phu rdi 

dcm linn khuon cal hang may, sau d6 sfiy khuon d~ rot mau chay ra tao thanh 

long khuon. 

Khuon uiau chay dung d0 due nhirng hop kim co nhiet do nang chay cao, 

cac kim loai va hop kim guy ... 

Hlnh 4.17 gioi thieu mot loai khuon mau chay gom : va long khuon 1, hom 

khuon kim loai 2. c.it dCI\1 l, he lhCmg r6t 4. 

4.4. f),\C f)lI~:M KHI n(JC cAe HOP KIM 

4.4.1. Tinh dill' cua hop kim 

D6 iii tfnh cong nghc due ella c.ic hop kim nham dauh gia kha nang ella hop 

kim due dZ' hay kh6 V~l hao g6m cac uuh chat sau : 

a. [filii 1//(ly 10/1IIg Iii kha nang ella hop kim long dieu dity vao long khuon. 

Tfnh chay loiing cao se ditn d~IY lol vii dam bao v~t due co dt) chinh xac va 1'5 

net. Tiuh chay loan/; phu thuoc vao thanh phan hop kim, vat lieu lam khuon ( 

cal, kim loai ... ) , du lao long khuon ( don gian , plurc tap ), plnrong phap 

dicn driy ( rung, euong brrc, chay Iflng, chay r6i ... ), nhiet do rot, khoang uhiet 

d() k~l tinh i. hop kiiu cung tinh ell linh el1<1Y loang cao nhat ) ... 

/J. [filii co ( til; co IIgl)1 ) la SI.C gi'\111 kfch tlnroc chien dai va Ihe: uch khi ket 

tinh. Co chien dai gay ra bien dang, co lht: pha huy vat due. Co the tich gay ra 

thicu 11Ill, lorn co, rt) co, xop... Dli co phu thuoc vito hop kim due, toe d<) lam 

nguoi, ket cfill vat due, eht> lflp trung kim loai ... 

c. Tinh tliien tirh III SLC khong dcing nhfil vt thanh phan hoa hoc, <1<) hat va t6 

clnrc ella hop kim sau khi dong dac lam cho co tinh cua vat due khong d6ng 

dcu. Thien tich vung la su khCmg dCing nhat v0 thanh phan va t6 clnrc cho tung 

vung, con Ihicn Ifeh hal la SIC khCmg d6ng nhal ve t6 eh(ce, dt) h<;tl trang n(>i h<) 

h~l. j)~ khile phlle Ihicn tfeh vllllg la lam nguI)i nllanh khi ket tiull va sau khi 

kim loai dii dong d'.\l· M gi~!m Ihicn lfeh h~.lt, ta Hun ngu<)i eh(u11. 

d. Tillil IWll fall kid la su Xfu11 nh(lp elLa cae lo~i khf trang moi trui'mg ( O~ , 

H~ , ('O~ , SO, ... ) vao v~l due l,lO thanh 1'6 khf. 

Tfnh hoa t,Ul khl plw thll<)e vao t~~p chat t~o khf trang V(lt li¢u nall, d¢ s~eh, 

d(l :im etla vflt lieu, elia long khuCJI1, phlfC1I1g phap rot, moi tnccmg.. , 

4.4.2. Doc die/II khi d,lc K{/IIK 

G,lllg la hqp kim Fc-C dlft;1e dllI1g phd bien trang cae ngmlh eong nghi¢p vi 

tfnh due 161 co th~ dlle nhfrng V~I due 1O'n, pInlc t~p. Due gang eo the thl!C hi¢n 
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Gang xam co ui dircc bitn
 

tfnh denang coo ch:(t hrong, co
 

~ can hoa de! tao thanh gang can.
 

Gang dtrc;rc n!u chaY trong cac
 
loai 10 dung, 10 ngang, 10 cM...tuy
 

thn¢<: dang nhien 1*.
 

NWen l~u thtrcng dung trong
 

cac loai 10 d1l:ng ,10 cM 13 than
 

c6c, than gay ~t luyen.
 

Htnn 4.18 giro ~ so d6,
 

cau tao cua 10 dang . Kich thtroc
 

quan trong la duong k:inh trong
 

('il500 + 'illOOO). Voi dirong
 

kinh d6 nang guat c6 UJ.e dat
 

khoeng 1 + 27 tin i gio. Khi can
 

nang c~ ~t d<? rot, gang long
 

diroc nAn tieP trong 10~.
 

Vat 1~u nlfu chay gang rrong
 

10 drmg g6m :
 

- V!tJi¢u kim Ioei: gang duc,
 

gang thoi tU' 10 coo, gang vun, thep
 

vun , v~ 1* ve 10 , cac phero hop
 

kim ( Fe-Si , Fe-Mn ... ) ~ dam
 
bao thanh ph3n hoa hoc cua gang.
 

- NJ1i,tn Ji¢u : than c6c, than 

gay nhi¢t luyen. Than c6c Iii. san 
pMm chtmg luyen than da co 

~t dung cao I d¢ bencao, it tap 

cM't. Lirong nhien 1~u c6c g6m 

1":" than day va cac lap b6sung. H1nh 4.18. LO dlirlg <IiIJIfu gang 

- Odt tra dungla nhiing v~ 

l~u tham gia xnc lac de th~c ~ cac ph3n 'I1'ng hoa hoc, Oxy hoa 4tP chit tao xi 

lOng, thtrbng dUng CaeD) , MgCO) ... 

Qua trlnh nfn chaY gang xam th~c hi¢n thco nguyen t.3.c Ilh:i¢t d¢ g:Wn djn tir 

mit gio len tren va me 1* di chuyen ta tren xn6ng. 

4.4.3. DIe diim dlie thep 
a. Ph3n Ioei
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an ctt vao lh.3:nh phan h6a nee
 

ta phan ~ dUc tu'ong 1lng v6i.
 

v* phan loar theo cong ~mg
 

cia tnep cacbon va tbep hQp kim.
 

b. D~e diIm 1dJidue tMp 

So vOi gang xam , thep c6 Unh 

dtic kern hen vi nhi¢t d¢ chay cao, 

d¢ qua Ilhi¢t lon , d¢ co Ian , hoa 

tan kh.inhiiu, do! tao ra khuyl!t ~ 

( 1"6 kill, 1"6 co ... ), thitn tfeh xiy ra 

l:J thep hop kim Iit phO bt61. M~t 

kMe cac loai thep deu co ~t d¢ 

nong chay cao nen han cM tfnh 

chay losng. V1 tht! yen cau v~t clUc 

c6 k:tt can don gi3n , chibJ. day llinb 4.19. t» di¢n no quang 

thAnb thfch hop, deu dan, H~ th6ng 

r6t, ~u ngot, ~u hoi can b6 IIi hop If &! bu ng6t, thoat khf, Cac 1~ khuOn can 
c6 t.1nh ben~t cao, linh hin t6t, tfnh thOng kh.i t6t. 

Thep c6 tht dnc trong khuon cat chin ~t, Irong cae 10~ khuOn kim loai, 

Nhii:ng thep hQP kim cao tlnrong due Irong khuon vo mOng, khuon miu cMy. 

c. N3u chay thep 

Trong thllc tt' san xuit, nau chay thep chic la mot qua trlnh luyen kim thee 

yeu can cia kim loai v~t due. C6 tht thl1c ~ trong 10 chnyen, 10 bing, 10 di¢n 

h6 quang. 

- U) chuyin ( con goi 18 10 quay hay 10 UJep thOi nmr 10 Beame, Thomat ... ). 

Nguyen 1* 18gang long 00 cao hay 10 dmIg) dtta vao 10 ~i tMi Oxy vao de d6t 

chay cacbon v~ khu tap cM't. d ~t d¢ IMp ( < 1300' C ) d6t cMy Si , Mn ... 

o ~t d¢ cao ( >1300'C ) cacbon bi d6t cMy la chU yin. ~t Itte;mg sinh ra 

trong 10 chu yl!u do nhiet d¢ mroc gang lOng va cac ph3n ung chay. La chuyen 

cho thOi gian n!u lnyen ng<in, nang suit cao, nmmg kh6 ditu chinh lh3nh p~ 

nen cM'l hrong khong cao . 

• U) di¢n h(J' quang 

Nang hrong la do hd quang sinh ra giil'a cac di¢n ~c. Diy la 10~ 10 c6 chM 

Iuqng cao vi cho ~t d¢ cao, 6nd~, d! di6uchinh th3nh phAn... 
Hlnh 4.19 Ii 10 ~ h6 quang ~ na:u cMy tnep dde. Qua trlnh nfu ehiy 

!huang g6m ba giai d~ d6t cMy Mn, Si va m¢t p~ caebon, sau d6 khlt cae 

~ cMt e6 ~ (P. S, phi kim, khf ... ), eu6i Cllng Ii hoan nguyen (khu Oxy, ~ 

cMt, ~u chIDh thanh phAn... ). 
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Nau chAy lhep trong 10 ~ h6 quang ~l cOng suat mQt rot 1,5+10 taD. trong 

vong 2 + 2,5 gio. TUy theo nguyen 1~ nan luyen c6 tht tao ra Ilhitu loai thCp 

cacbon, lhep h<;1P kim. 

4.4.4. D,e di4m kiu due hW bID mAa 

s. Due bop kim d6D.g 

DOng dO ( Cu ) - dong nguyen cMt c6 ~t d¢ n6ng chay khoang 1083°C, 

tfnh dtic kern vi co ~u, ~ thien tich, ~ hoa tan khi tao cho chi tiet due ro khf, 

rO xi, ~ ntrt. Trong cong nghi¢p tlnrong dUng dOng thanh, dong thau va cac 

dang h<;1P kim. 

Tlnh dOc cia h<;1P kim dong phu thuoc vao thanh phan cia h<;1P kim va 

khoang ~t d¢ ~t tinh. 

DOng thanh thite va d.6ng thanh khong truec ( nmr dOng thanh nhom, dOng 

thanh chi, d6ng thanh silic ... ) e6 tfnh due theaman, nen c6 1M dung ~ due cac 

san pham sir dung trong de nganh cong nghiep. 

Dong thau la hop kim cua dOng va kern, ciing 1& h<;1P kim c6 unb due dat yen 

can cao nlnr tinh chay loang t6t, it bi exy hoa, it hoa tan khf. Dong than dung di 
dtic cac chi tift chin hrc. 

s. U) h(j quang b. U) cam tiD.g 

1J1nh 4.20. U) ndu ddng 

KhuOn due h<;1P kim dong thU'bng dUng la khuOn cat, khuOn dAt set, khuOn 

kim loai vOi. yeu can thong hoi, thoat khf t6t. Nell 1a khuOn cat nen chon hOn h<;1P 

II$l. H~ th6ng rot can b6 trl h<;1P H derot em, litn tuc ( vi d\1, r6t xi phOng ). D~u 

ng6t ph3.i dU 1&1 di bu ng6t khi dOng ~e. H<;1P kim dOng du'gc nAn trong 10 nOi 

( bang graphit ), 10 ~,lo ~ hO quang quay hay 10 cam tog ( hlnh 4.20 ). 
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b. Due bfIPkim nbam 
r~ 

Hop kim nhom e6 tfnh dnc J:~. '- .!l. 
thoa man. H~ h<;1p kim nhom due 

g&n Al - Si ( goi IA silumm, e6 

linh due tdt nMt ). H<;1p kim 

Al-Cn, Al-Mg ... dUe c:hrdi ap I~c 

IA t6t nh!t . Hqp kim nhom co 

~t d~ cMy thap nhttDg d! bi 

oxy hoa tao Oxyt nhOm c6 ~ 

benr{t keni, ~ co Ian. ~ nut 

n6ng ... ~ dUe hqp kim nay c6 

lht dUng khnOn cat, khuOn kim Hiab 4.21. La nau nham 

I~ voi ~ th6ng r6t hop If ( em, 
I~ tue nmr rot xi phOng, ~ ng6t Ion, thoat khf tdt... ). 

H<;1p kim noom duqc nan chay trong ]0 ~ t:r6 voi cong sdt khOng 100 1~ 

vl ~t d¢ nan ehay thAp. 
Hlnh 4.21 glOi ~ 10 ~ tr6 Diu hqp kim nhom, 
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Chucmg. nam 

GIA CONG Ap r.u c 

5.1. KHAI Nlf~M 

5.J .1. Tl1Uc chat, doc diem, phd II loai 

Ilurc chat cua g ia cong kim loai himg ap lire la loi dung tinh dco ella V(il 

lieu, thong qua dung cu, thiet hi lao hrc lam cluing bien dang deo de tao thanh 

san pham co hinh dang kich tluroc iheo ycu duo 

Ngoai lire lit ycu 10 co ban trong gia cong ap lire, gop phan tao ra hinh dang 

cua val Ih~ va tao ra co unh cao hon, giam ticu (tao vat lieu ... 

Nhiet do Iii yell I(l quan trong troug gia cong ap hrc, Nhiet do cao lam tang 

unh (teo cua kim loai do d6 d~ bien dang (leo val lieu va Jilin giam tro lire bien 

dang. girun sire lao dong lang nang suat ...Can cu vao nhiet d(> gia cong ta phan 

ra gin cong nang va gia cong nguoi. 

So voi due, gia cong ap lire lao ra san pham co d(> hen cao han, kha nang 

chiu hrc 101 han, dQ chinh xac va dC? nhan mat ngoai cao han, tiel kiem kim loai, 

nang suat eao h011 nlurng can thiet hi lao hrc plurc tap va dal tien. 

S.ln pham gia cong ap hrc dllllg chu ycu trong cac chi tiet nuiy, co diu chiu 

1.li trong cao, 1~li rrong dQng hay va dap. V(lI lieu dung gia cong ap hrc lit cac 

Joai thep C , thcp hop kim, kim loai mau, hop kim mau .,. 

5.J .2. Phan loai phuong phap gia cong dp luc 

Gia coug ap lire tao ra nhieu dang san pham khac nhau. Co nhtrng san pham 

dem dung ngay goi lit chi ticl, co san pham phai qua gia cong co tiep thea goi iii 

phoi. Hinh S.] gi(~i thieu S(t d6 cac plnrong phap gia cong ap lire. 

HiIIh 5. J Sa do {ll/(jn IO~Ji gill cong dp luc 

5.1.3. Bien dang deo kim loai 

M9i vat lieu kim loai co uuh deo, khi chiu lac dung ella ngoai luc deu xay ra 

ba giai doan : bien dang dim hoi, bien dang deo va pha huy . 
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Hinh 5.2 Ii\. thi nghiern keo hoac nen bang mot hrc P tren mot thanh kim 100ii 

diroc cau thanh Itt vo sO don tinh Ih6. 

Xet hai lici dien ( hinh 5.2a ) : mal cal 1 -1 co tier dien F, vuong goc voi 

plnroug tac dung hrc, tren moi phan Itt kim loai chiu irng suat phap (Jbtren mal 

cal II -Il nghieng so voi mal cal I -I mot goc 0., co dien tfch liel dien F". Tai 

d6 xuat hien rmg suat phap (J" vi\. rrng suat tiep 1: trong d6 irng suat tiep 1: Ii\. gia 

tri tao ra bien dang deo, nghia Ii\. sau khi bo ngoai hrc lac dung bien dang vall 

Ion tai ( con goi Ii\. bien dang vinh elm ). 

Khi gia Iri Peon nho, thanh kim loai bien dang dan hoi ( doan Oa ) tuan theo 

dinh luat l hic. Khi lang lire P ( P > P, ) xuat hien bien dang deo ( doan ab L 

doan nam ngang ( ab ) bien Ihi giai doan chay cua v~1 lieu, nghia lit lire khong . 

lang kim loai vin bien dang deo ( rr,h ). Neu gia tri lire virot qua Pc, thanh kim 

loai bi that va dut ( phil huy ). Hinh 5.2b la bieu do quan he gitta lire P va hrong 

bien dang L'1I. 

a . Bie'/ dang deo ctia dan tinh thf" 

Cau tao tinh Ihe ella kim loai g6m cac mang nguyen ItT sap xep trong khong 

gian theo mot Ir~1 IH V~I qui luat nhat dinh, Bien dang deo trong dan tinh the 

tlnrc chat Ii"! su tnrot vi\. song tinh. 

- Truot la Sirdich chuyen song song nrong doi cua mot b<) pha..n mang tinh 

Ihe nay so voi b<) phan khac qua mal tnrot. Trang mot don tinh the, cac nguyen 

nr 1.1 dieu kien khong tai co lire day va lire hUI nrong hiS can bang. Khi chin IVe 

se xuar hien irng suat tnrot 1: va bal dau qua trinh bien dang, Hinh 5.3 la S<1 do 

1110 hinh bien dang deo trong don tinh the. Hinh 5.3a la mo phong sV IIUqt nroug 

d6i elm cac lap nguyen tir khi chiu lire. Trang d<1I1 tinh II](~, IIUqt la hien nrong 

chu yeu Hun kim loai bien d<:tng deo. 

c 

P 

II 

tJ. b. 

Hinh 5.2. Suda" hio thallh kim logi 

123 



Cia:: v]eos2 a 
t :: 1/:2Ci ]sin2a. 

- Song tinh Iii sa dich 

chuyen nrong d6i cua hang 

loat cac mi).t nguyen tit nay so 

voi cac ~t khac qua mat 
I 

song unh diroi tac dung cua I 

ngoai IJ!e (hlnh 5.3b). I 
----{ a I---

Ngoai hien nrong tnrot va bloj 
song tinh kim loai con bien 

dang do mot s6 hien urcng khac. 

Hinb 5.3. So dd tnrot ( a) 1'3 song tinii ( b) 
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H1nh 5.4. Sa do bieu diin sir thay ddi dsng hilt va ca tiali 

b. Bien dsng ddo trong da tiab the 

Da tinh ~ bao gom nhieu don tinh the each nhau bOi tinh gici hat nen khi 

chiu IJ!e da tinh the eiing bien dang deo nrong Ung ( tnrot va song tinh ), ngoai ra 

con e6 sa dich chuyen nrong d6i giira cac don linh !hi, gay nen sa phi va vung 

tinh giOi lam eho cac hat bi vo vun 40 nen hien nrong bien ctmg . Vi vay bien 
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dang trong da tinb kh6 han ba dcplg trong don tiDh l.b!. Hlnh 5.4 lAsa d6 bieu 

d.i!n Sl1lhay ddihlnh dang ~t. 

Biifu dang <leo cua mQt v~t l.b! kim loai c:W. ~ ~g khOng chi ImJ. thay ddi 
blnh dang chnng, rna cac don tinh ( hat ) cling bi keo dai ra tao ~ 1M ( hinh 

55 ). 

c. Anh hrr6ng cti« bi6J. ~g deo M'n t6 c1B1c ¥.1 co tiai: cu"' kim loei 

Sau bien dang cleo tmrong xay ra ~ l1tqng biifu cU'ng lam d¢ ben, ~ c1i'ng 

cua kim loai tang va ngtroc l~ d¢ deo, d¢ dai va cham gWn xu6ng. N6 con ImJ. 

giam d¢ dan ~ va dan ~t, giam kh3 nang chong mai men, gay kh6 khan 

cho qua trlnh gia cong cat got, 

M~ khac, sau gia cOng ap 111c lam thay dOi t6chirc ban d§u cia kim loai, bi6:J.' 

to chuc ~ th3Dh to entre thO he$: lam thay dOi lnrong tho. Vi the khi chi litt 
chin keo nen thl plnrong cua Jl,tc keo, nen nen b6 trt tnlng voi phirong tho, nt'u 

chin cat thl nen b6 tri plnrong cua hrc ceit vuOng g6c voi phtrong cua tho va voi 

clni y khong nen cat dIrt tho khi gia cOng, nen uen tM theo duOn~ bao cia chi 

tift. Vi dn khi cbt tao t.!:Ilep L ho~ bu lOng gioi ~u tren bJnh 5.5. Neu ~ dltl 

tho nhu bmh 5.5b boac nmn 5.5c thl d¢ ben kern, ~ uon ( hlnh 5.5a ) ho~ vu6t 

nhir hmh 55d thl de:) ben cao hon nhung n6l chdn ( hinh 5.5e ) thl d¢ b6J. cao 

nha:t. 

a. 

- -- ---------_. 

b. c. d. e. 

Hinh 5.5. Thakim Iosi va phtrtJngphap eMtso bu loog 

5.2. NUNG NONG JaM LO"" 
5.2.1. Mflc d/cb 

Nung DOngnh3m 40 ra to chU'c dOng pha , nang cao tlnh deo kim loai, phuc 
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h6i t6 clurc, de bien dang va giam tro hrc, t1~O dieu kien dam bao chat luong, 

nang cao nang suat, ha gia thanh san pham. Nhiet d(> la nhan to co anh huang 

Ian den gia cong ap 1~IC. 

5.2.2. Hinh thttc gia cong dp luc 

M6i hinh tlnrc gia cong co dac diem ricng. 

Gia uj/lg noug la gia cong tren nhict d(> ket tinh lai, Dac diem co ban la 

tinh deo cao, co the khir ngay bien ctrng ( khong can II ), uen de bien dang, nang 

suat cao. 

- Gia cong nglU}i la gia cong dum nhiet d<) ket tinh lai nen d<) cirng cao, kho 

bien dang, tlnrong co bien cimg. 

Nhiet d<) ket tinh lai ella kim loai nguyen chat tlnrong hang khoang 40 + 

)O'ir nhiet d(> chay. Vi du uhiet d(> ket tinh lai ( Tkll ) cua thep cacbon khoang 

(lOO -i- 650"C. 

5.2.3. Hien tuong xdy ra khi nung thep 

Khi nung nong kim loai cling tlnrong xay ra cac hien tuong : 

- Cluiv la khi nung den duorrg dac, kim loai chay ra lam mat st.f lien tuc. 

o Cluiy la khi nung kim loai den g:an dmmg dac, phan tinh gioi hat hi oxy hoa 

manh liet lam mat tfnh lien tuc cua kim loai, khong con d<) deo, d<) ben nfra. 

Kim loai hi chay thi khong th~ khac phuc diroc rna chi co th~ dcm nau lai. 

- QlilJ uliiet Iii hien nrong khi nung den uhiet d9 eao lam de hat 16n len, tinh 

deo va do hell giam, neu dcm gia coug sc de: hi nin'va. Neu dem II thl co the 

phuc h6i lai tinh deo, 

o 6\)' hoa la kl{i nung nong he mat kim loai tiep xiic voi khong khi nen hi 

oxy hoa tao thanh lOp yay oxyt kim Ioai lam t6n hao vat lieu, mon dung C~I, gay 

kho khan cho qua trinh gia cong, lam giam chat hrong san pham. De khac phuc 

hien nrong oxy hoa ta dn xac dinh che do nung thich hop cho tung loai vat lieu 

(nhiet d<) uung, toe d(> nung, thai gian nung va thoi gian gifi' nhiet ... ). T6t Illlat 

la nung trong moi tlUang co hilo v¢ hang khi, chat hao v¢... 

o Tltoal Ihall lit hi¢n tuqng lam gimn ham luqng cachon tren he m~t kim lo~i 

anhi¢t d(> eao dan Mn lam thay d6i thanh phfu1 va co tllll clla chUng. Muon 

gi;lm thmit than, ta dn hao v¢ thep khi nung. D~ khk ph~le hi¢n tuqng thoat 

than, e6 th~ thfilll than len he m,~t cae chi liet do. 

o NI(I lit do ket diu chi tiet ph(rc t~p hm~e che d(> nung kl10ng hqp Iy dan Mn 

(lIlg suat nhi¢t, t1~O cac vet n(n hen trong va hen ngoai sml phfim, nen Cfu1 co toc 

d9 IlImg h<.!]J lY· 
5.2.4. Che' d(ll1lll1g digia cOlIg thip 

M6i kim Im,li co m(>t che d<) nung rieng hao g6m kllOmlg nhi¢t d(> nung, toc 

<ltl Ilung, thm gian nung ' .. 
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II Kho(/Ilg nluet de) gi(/ ("(j/lg bao gom : 

- Nlu ct d\1 hdl .ltin glu ("(llIg fa nhiet d(l cao nhat mil lai do hal dau gia cong. 

lren nhiet do nay tinh dco giam dot ngot, xay ra cac khuyet t(lt ( chay, chay, 

qua nhict, oxy hoa, thoat than ... ). 

- N hipi d\1 kp/ tluu gi(/ rong la nhiet eli) toi thieu co the gia cong dirge. Dum 
nhiet d(l nay tfnh deo giam, kho bien dang, tlurong xay ra bien cirng, mrt ne ... 

l linh -';.6 gi(1i thicu khoang nhiet dll nung nong ct~ gia cong thep cacbon theo 

gian d6 trang thai I-c - C ( thco I~' thuyet - huih -';.6a ) va ihco kinh nghiem tlurc 

liell \(I dung (\6 thi hinh -';.6b ), Tai vUllg do, phan lou te> clnrc ella thcp lil IIll)1 

pha ( ostcn iI ) co d{l deo C'\o. 

IT. ,/"C t 
Vll1lg ch.iy va qua nhictI'i:W 

13-';0 

l) I I
 

I 100
 

ROO 

O,R 1,7 Fe 0,8 1,1 

h. '{Ol d9 /llIlIg . thai giull IIl1l1g 1'l1 11111'/ gian gill'lIhifl cling anh huang den ehal 

luq'llg va nang sufil cun qua Irlllg gia e61lg ncn can chon ehe dl) hop IY. Vi du v6'i 

thcp cacbon, tir nhict d(l moi Irtfi)1]g den 800"(' nung voi toe dtl cham ( goi IiI toe 
d~ nung Cl10 plu!p ) de' tranh Iltn 'lit bien dang nlurng > 800"(' nung voi 16c dt) 

nhanh ( goi la uic dll nung k,Y thuat ) d~ tranh hien nrong (lXY boa va thoat 

I han , 

5.2.5. Thiel bi nung 

Nang lu'tJng de nung nong '1,)1 nung den nhiet cit) khoang 700 + I 500°C co Ih~ 

Iii. cac loai sau : 
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• Nang 111QOg do 

d6t chay ~l~u 

trong Oxy ( than, 

dau, k.b1 cb8y ... ) 

- Nang hrong 

~ cna 10 ~ tr6, 
10 cam Ung, nung 

~ xl1c, <1* tr6 .., 
~t 111QOg df 

nung n6ng c6 !hi 
thJ;rc hi¢n ttt de Ioai 

10 ; 10 di¢n, [0 nung 

tnrc tiql, [0 phan xa, 

HiOO 5.7 a gioi 

thieu lo nung lien 

mevahlnh 5.7b la 

:0 qua; lira &! nung 

cac v~ nung c6 ldch 

thl10c khac nhau. 

1. cadu <flyphoj 

2. or., vao 
J. Vang DUDg D6ng 

4. M6 kiu diJt
 

5, Bang tai rapbOi
 

6. Mo k1JJd6t pbfJ 

1.0 dung nang 

hrong ~~ d.ieu 
chinh chinh de 

~td¢,dillll1<;mg 

vat nung cUm bao 
nlnmg gia thanh cao, 

beu hac nang 111QDg 

Ion, chi nung v~t 000, 

tie'tdi¢n it !hay Mi. 

a. Lo nung lien tuc 

1 

11 1~'1h \
:t::i' d~l;::::jl 
Ci\., .\, •.•.• ,.' D 

b. LO qust lira 

Lo nung cam ling d. La nung di¢n tra
 

Hinh 5. 7. wet bj nung
 

c. 

dUng trong san ;mat hang loat Ian. 

H1nh 5.7c gioi thi¢u so d6 10 nung cam Ung, hJnh 5.7d la sa d6 nguyen ly 
cia phuong phap nung uep xtic bang di¢n tra . Nung trong vong cam rmg, 111<;mg 

~t chi c6 ~ dar den kich thuOc ~u day nMt dinh. 
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53. CAN KIM LOA.I 

5.3.1. Thuc chat, d{te diem	 I'll sail pha'm can
 

a 71t/(1 dUll
 

Can la qua trinh bien dang kim loai qua khe h6 ella cac true can quay nguoc 

chi~u nhau d~: lao ncn qua trinh can hang hrc 1I1a sal. 

Tlr so d(l hinh 5.l) ta co : 

1:= N.r 

I .coso; > N .sino; 

f.cosu > sino; 

r> tg« 

M(li l{in Gin. dCl dily phoi gi,'I111 d i mQt luong tlh ( luong cp ) 

tlh =h,,- hi =\)( ]-COSlX) 

tlh 
l'OSI;( l - -'

\) 

trong do: T - IVe ma sat, N - phan IHe, r - he so ma sat, ex - goc can, D- dirong 

k inh true can, h,,- chicu GIO han dau, hi - chieu cao san pham sau m6i Ian can. 

l Imh 5.X gioi thieu so <16 day chuycn can. Illnh 5.9 gioi thieu so d6 nguyen 19 
cua qua trinh can ( can bang hai true, ha true, mot 18 hinh va nhieu 18 hinh ). 

I, /'IUIII loai jlllI({ill,1!, Il/ui/l can 

Call ctr vao chicu quay ella true cau va phuong true can ta co cac plurong 

phap can gilJi thieu trcn hinh 5.10. 

- Con IIgallg hai true can song song va quay cung chicu, ngiroc voi chien 

quay cua phoi ( hinh 5.l0a ). 

- Can dec hai true can song song va quay ngiroc chidu nhau, duong kfuh 

true can bang uhau hoac khong bang nhau ( hrnh 5.lOh ). 

- Can IIgltil;lIg hai true can quay cuug chien, nhirng true ella cluing ughieng 

voi nhau mot goc dl! 1i,IO ncn hrc d;iy doc ( hiuh 5. IOc ). 

( /),/e die;1I XliII li/UI;II <'Iill 

Qua trinh can eo th2 tlnrc hicn l1can nong hoac can uguoi. 

- San pham can co dl) chfuh xac va dO nhan he mat cao. 

- Khi can nong tao ra thel' kim loai thea plurong can, khi can nguoi thi d9 
bong va do chfuh xac cao lion, ulurng dn lire Ion va khuou chong mon. 
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- Nang suat cao, & CC1 khf hoa va nr dong hoa . 

.. Nho qua rrmh can tlIve ~n ngay trong nha may luyen kim nen co tht 
giam diroc nhieu khan trung gian nen h~ gia lhanh san pMm. C6 lhti kit hop qua 

trlnh due .. can ~ tang hrong san phk.l can. giam chi phi san xuat. 

d. Dc diplg sin phim can 

Vat lieu lorn loai can 

thuong gom thep cacbon 

thap va trung blnh , thep 

h9P kim deo ,hqp kim 

man .. 
Loai hlnh san pham 

can bao gem cac dang 

gioi thieu tren hmh 5. I 1 

.. T1J.6p tsm Iii dang 

san pham co ty trong 1011. 

chieu da y h6Orr,D:1.. chieu 

rong 600+ 1200IIlIIl. chzeu 

dai l000+20COmm . Thep 

11m day thirong can nong: 

vat lieu ceo, I1mmcng c6 

t.tIe can nguoi. 

.. T116p biah dircc can 

fa theo hlnh dang da diroc 

qUI chuan, 

+ Hmh don gian c6 tiet
 

dien vuOng, tron, dip, chi! Hinh 5 .. 11..~ phim ciin
 

nhat, Iuc lang, ...
 

+ Hinh phtrc tap c6 tiet dien : L. I, T, U. Z, IMp gee, dtrong ray ... 
.. T1J.ep Gag lil. nmrng 10~ aug co mci han diroc che' tao hI cac loai bang rong, 

mong, sau khi cuon se him bang him dien, han 1mi .. Moi han xoan oe c6 d¢ ben, 

d<;} cirng cao hem rnoi han diroug truing. 

Ong khong co moi MIl dircc can tren may can ong 1~ tuc 

Nhirng ong mong, dirong kinh nho c6 t.tIe dung ptnrong phap can nguoi . 

..Cic dang san phim dijc biet: bi, ren, banh xe tron xoay ... 

san pham can co 1M dem dung ngay ( duong ray, rea, 6ng ...), nhieu 10~ phli 

qua bircc gia ccng llep ( ren, dap, han hoac gia cong cat got, ..). 
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5.4. UO SQI 

Keo lil plurong pnap lam bien dang deo kim loai qua 16 hlnh cua khuon keo 

dum 13c dung cua lire keo, Khi kco phoi diroc vuot dai ra, giAm dien tich tiet dien 

ngang, ling chieu dai, 

Kim loai bien dang qua 16 hinh cua khuon keo lam giam utt dien ngang F, 

rmrc dy bien dang: tinh thea h¢ so' keo nrcng c16i f: hoac h¢ so' keo tuyet dci )l sau 

m611fu l:in keo : 

E: = va )l = = do 

F l F1 d
l 

trong do Fl , F2 - dien tich lJe'l dien ngang cua hai lin keo lien tJtP d".;- d., Yeu to' 
co ban khi keo la lire keo P 1C tao ra irng sua! keo trong vung bien dang dec. hrc 

keo thong YlIg1. qua ;161 han cho phcp tranh lim drrt san pharn. 

Keo tmrong lien hanh 0 trang thai nguoi nen d¢ bong, dt! chinh xac cao, 

nhung tlnrong bi bien cung, can ud£pbuc h6i unh deo. 

Vat lieu tlnrong dung Iii thep cacbon, thep hop kim, cac hop kim rnau '.. 

,<~ A -g- .&:.\V ~ 

,.'
b,....,>W ~ $

\ 

f[jnJj 5. I j' So d6' k,60 nl Mi dice sin phim 
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Khuon keo c6 cac tlet dicn khac nhau . day, eng, thana dinh hmh, tron, cllip, 

vuong, nhieu canh ... kich thiroc nho nMt co th~ dat O,065mm. Sin pharn kto c6 

dien Uch tiet dien khong dOi su6t ChH~U dai. Hinh 5.12 gici thieu so dd keo, trong 

d6 c6 phoi 1,16 hinh khuon 2, khuon keo 3. Khuon keo gem phan vu6t I, phan 

bien dang II, phan thoat IV ( deu co dang hinh con ) va phan dinh dang III ( thea 

tiet dien 16 hlnh ), d11'9c che' tao tit hap kim cirng ( di keo day c6 dirong kinh den 

0,5= ), bang kim cuong ( dt keo day co dirong kinh rat nho ), bang thep dung 

C1;l hay thep gH5 ( dt keo thanh hay 6ng c6 dirong kinh 100 ). Khuon keo d11'9C lap 

vao gia khuon tnroc khi l£p len may keo soi. Di giam rna sat 0 khuon keo ta 

thuong dung cac chat bOI tron nhir dau, mo, bQt xa phong, bQt graphit, dong 
, 

sunphat ... 

5.5. £p KIM LOJ\l 

5.5.1. Tlurc ehft v.1 dij.e ditm 

Ep la 1'h11'011g phap lambien dang deo kim loai qua 10 hinh cua khuon ep duoi 

tic dung cua hrc ep. Hrnh 5.13 gioi thieu so do qua trinh ep kim loai. 

L3 hinh cua khuon ep co tiet dien khac nhau. Tuy thea tinh dco cua vat 

lieu, co the ep n6ng hay ep nguoi. PMi ep c6 tlli la thai can hay san pham ren 

d..?-P Ep WO :;an pham c6 tiet dien khong thay dOi thea chieu dai, dQ bong be ~t 

va dQ cainh xac cao , san pharn ep co thi lit cac thai dac, cac loai 6ng voi nhieu 

ti<.:'t dien khac nhau. ~h11'9'c diem la thiet bi ep can do cirng vfrng cao, hrong kim 

10~l thua L'16ng bien dang trong khuon con nhieu. 

a. 

b. 

e. 

ffmh 5.13. .so adnguyen i.vesc piurong phip ep 
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5.5.2. Cic pbrrcmg pMp ~p 6 6 
-Ep thu{ln 13 plnrong pMp ep rna ctuiu ra
 

cua san pham cnng cmell voi luc ep ( hinh
 1t~~:,.·.'4/'T.'~5 .13a ). PhOl 2 dll<;lC nung nong, d~t vao xilanh	 .. 
4, khuOn 3 dtroc kep trong gia khuon 5, chay ep ,~.~ /(2' %?\T

I " .fl' \ chinh 1<1 pitong 1 ep v~t 1* di tao thana S3:n Y i "// " '" '~ ~ '"", . .: .t:::::. 
phAro. Vung biln dang oeo trong khuon xa . ~' ,
 

ditm ~t cia hrc ep Den kim loai thtra trong
 

khuon con nhJtu (khoeingl8 + 20% ).
 

-Ep nghj.ch ugiroc lai voi plnrong phap ep +	 r
tnnan, ehibI cua hrc ep ngtroc ehitu di ra cia 

san phllm ( hinh 5.13b). So voi ep thnan, ep 

nghich co bieD dang deo de tao hlnh tOt hem , H1nh 5.14. SJnphim6p 

!Jh1lIJ.g degay rung dong, eMt hrong san phAro 

kem hen, hrong kim loai thira trong khuon giam xucng con 5 + 6%, hrc ep giam 

khoang 25%, may .:p co th6 dung la may ep thuy lire, co khi...VOi v~ l~u deo, 

co 1M ep nguoi ong mong tit phoi chuan bi tnroc theo dang san prubn. So d6 ep 
ong gi6'i ~u tren so do WOO 5 .13c. Hlnh 5,14 gi6'i thi¢u m¢t sO dang san pMm 

¢po 

5.6. REN 1VDO 

5.6.1.	 7'blfC" chfft y.j d!c dic1m 

Reo tJ,r do la m¢l qua trlnh bitn dang nr do cua kim loai dlrOi tic dung rna 
cac dung cu don gUn hoac cac truet bj tao hrc. V~e tao hinh oM ~ ~t dung C¥ 

va trlnh d¢ lay o~ cua cOng nhan, Reo n, do chat hrong khong cao, dQ b6ng 

be ~t thap, nang suat IMp, hao phi nhieu kim loai, ctrong .dQ lao dong Ion, 

tmrong dung trong san xuat don chiec, hang loat 006, trong sUa chUa ... nhtmg c6 

kM nang tao ra ducc san pMm tit rat nM d61 dt lan. V~t h¢u tlnrong dung Ia 

pMi duc, thoi can, thanh ... 

5.6.2. DfJDg c~ ya thitft bireD - d#p 

a. DT;JrJg C!I ren tlf do gici ~i tren hlnh .5.15 gOm : bUa de, ~ d¢t, ban la, 

ban t6p, kim, dU'ang, campa ... 

b.T1liCt bi rCn - d~p thubng dUng Ia cae lo~ may bUa va may ep. ChOng dUqI: 

~c tnrng b&i.kh6i hrqng phAn rai va ll;1'c ep. 
May bua kMng khi ch~y bang d¢ng co, kf ~u Ia BH ktm theo chl1 s6 chi 

khOi luqng phan rai ( vi ~, BH500 1a may bUa hoi e6 khOi hrqng pWln rai 1a 
500kg ). H1nh 5,16 giOi ~u m¢t lo.p may btia khOng khf ep c~y bang d¢ng co 
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dung gia cong cac chi tilt nh6. Dong co di¢n, truyen chuyen dong qua ~ th6ng 

bien - tay quay 14 dfn h¢p giam tOe lam piteng ep 13 chnyen d¢ng trong xilanh 

ep 9, ep khong khf qua van phan phOi 6, 7 lam pitOng cong tac 12 chnyen dong 

trong xilanh cong lac 8, tao nen hrc ~ cia dAu bna 5. Ban dap I dung dieu 

kh.itn van phan phoi. PMi reo dU\?C ~t len de 4 lap trong be de 3. 

Cic loai may biia khac nlnr may btia Ib xo, may btia rna sat, may bua chay 

bang hoi mroc ... m¢ l 36 loai rnay ep ciing dung ~ ren - ~. Hlnh 5.17 la 3(1 d6 

nguyen 19 lam viec cia may ~ t11;1c khuYu. 

- - - '·-"\u ,[" '~i , I . 

4. ; tJ ~'L1 

-;:::;:;:, ~~ : 'l ~"\(C) :( 1~ I!:tv:::' ,I 
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~ 

Ermh5.17. MiX d~p 

true khlJ}'lJ 

H1nh 5.16. Msy btis kbong' khi cbsy b.mg d~gciY 

c. C,jag ngh¢ rea !Ifdo ( nguybJ conK co ban ) 

Hmh 5.18 gioi ~u m¢t s6 nguyen cong co ban di ren tl,r do vA cac san 
pham. cUa n6 gom : nguyen cOng ch6n ( a ), ch6n cue b<> ( b ), vu6t thanh ( c ), 

vu6t 6ng tang c~u dAi ( d ), vu6t 6ng mb r¢ng 13 ( e ), xo~ ( g ), u6n ( h ), d¢t 

13 su6t - tamm6ng ( i ), d¢t 10 khong thong h~ d¢t 13 100 ( k ), do h* c~t 

( 1) lA pMng, t6p, lay dau, ep vtt ... tao thanh cac san pMm ( nmr hinh m ), 

CAe nguyen ceng ren nr do khOng chi lam thay dOi hinh dang phOi ma con 

lam thay dOi hinh dang tho cho pM h9P vOi nguyen cong tifp theo vA lam tang 

khi nang chiu hrc, Vi du chOn lam giam c~ cao, tang tilt ~ ngang, lfo thO 

lnrong kfnh con khi vu6t tang crutu dai, giam tiet d* ngang h* giAm c~ 

day, tao tho doe tbeo cweu true dam bao chiu l"c lOthon. 

5.7. D~ ~ nCB ( D~ 1Q16I. KEN DIUON. D~ NONG ) 

5.7.1. Th!f'C cMt rl d#c di6D 
D~ !hi tich la qua trlnh bi6l dang <leo kim. loai trong lOng khuOn d\t\1i tac 

dung ella l"c ~. KhuOn ~p vita la. dung cu truyen ll;fC vita ia tao hinh v~t ~. 
D~ the tfch c6 ~c di6n : 

- Pban 100 kim loai chin ttng suat ~ kh6i Den bi6J. dplg ~t dt, tao tho lil!n 

me, l.ie't ~ kim. loai. D¢ chfnh xac, d¢ nb3n be ~ ch!t. lUQI1g vA nang suA! 

cao hon ren tl,r do, c6 Ihf cht tao dtr9C cac san pMm c6 hinh dang phti'c ~. 

- OWn cirong dQ lao ~g vA khOng y~u cau trlnh d¢ tay nght cao, d! co khi 

h6a va tl;f d¢ng hoa, 
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- Thil!t bi yeu cau co hrc dap Ian va, d¢ crmg Vti'ng cao. Kh6i hrong, k1ch 

thtroc v~t dap han che' ( < 1 tan ), gia thanh khuon cao nen chi dang trong san 
xu~t hang Ioat va hang kh6i. Dt'i ChQD phuong phap ren hop ly ta co tht dung 

cong thuc san : 

trong d6:
 

N - s6 chi tiet hop Ii ~ dap r.hi tich, neu ohO bon !hi dung ren t1,l' do.
 

ID l - gia thanh chi tie't khi ren nr do va 1llz - gia thanh cia chinh no khi dap kh6i.
 

ill - gi.3. thana gia cong co khi chi t~t san rea nr do va ~ - gw thanh gia cong co
 

kh.i ciing cua chi tie't d6 san dap the:! tich.
 

Hlnh 5.19 gioi ~u S(1 d6 dap illt tlch gom khuon tren 1 va khuon dum 2 

diroc pnan each voi allan bOi mat phan khucn !rong eo long khuon vi ninh ba via 

4. B¢ khuon dtroc Hip vao dan biia 5 va de dlrm 6, Phoi 3, san bi6:l dang tro thanh 

ban thanh pham hay thanh pham Ia va-t (lAp nrnr hmh 5.7.1 b. 

~ ~/~//, z" ',' I / // ~~ .>/'/;;~%/'/)//;
i V /,///1/ //~r 

W
--...:=(/f/') J

,(>~V/'I 
(/1//

.. i: "...:.r-" 

a. b. c. 

Hiaa 5.19. Sa do'dPp the'tfch 

5.7.2. Cic pillrong p,Mp d~p the tfeb. 

can err theo dang long khuon ta co ~ phan ra cac plnrong phap rea khuOn 

nlnr sau : 

a. LOng kbuon haC hinh 5,19 va hmh 5.20a ) la Ioai long khnOn khi gia cong 

co m¢t phAn kim loai bien dang b{ do, phirong cia hrc tac dung vuOng g6c voi 

~ phan khuon, co r3.nh ba via &! chtra kim loai tmra va giam va ~ giii'a hai b6 
mat knuon. Ba via se diroc dt di bang khuOn dt. Do co ranh ba via ntn phoi ~ 

khong yeu dn ~t chfnh de ve thf tich, dung cho v~t d4P don gian, 
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b. LOng ktmoa kta ( hlnh 52Gb) 18loai long khuOn khi gia cong khOng cho 

ba via tren san pMm. Voi Ioai khuOn nay ptnrong cia It,tc tic dung song song 

hoac gao song song voi ~t phan khuon, khOng co r3nh ba via, khi nip khuon, 

long khuOn hoan loan kin, vat ~p chin ling sua! kh6i ep ntn kim loai bifD dang 

~t ~. Phoi ~p trong khuon kin 13. pnoi da qua dap tho hay ren ~ do, yen cdu 
dQ chinh xac cao ve. tht Uch. 

I~ J 
I 

~ r-----------r 

a. b. c. 

Hinh 5.20. Pam loei tbeo long kbuoa d4P thl tfcb 

, 
I 

/I 

~
 
~
 

Hinh 5.21. Kbuoa m(U lang khudrJ Hiiw 5.22. Kbuon nl1161 lOOKkbuoa 
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c. LOng ktnion cp ciuiy thuoc loai long khuon ho gan giong voi ep kim 10~ 

i hinh 5.20c ), the tich phOi khong yeu cau chinh xac, co tht ep chay toan phan 

hay epchay cue bo, san pham c6 me ~c hay rong. 

d. Kbuoa nilltu long kbuon 

Khi v~t dap 1&:1, !dIoi khuon chi c6 109t long khuon ( hinh 5.21 ), voi vat dap 

nho, m6i khesi khuon co the be tri nhieu long khuon theo thu nr nguyen cong 

goi 130 khuon nhieu long khuon ( hinh 5.22 ). 

5.8. D~ TAM (D~ NGU¢I ) 

5.8.1. Tlurc chat va d?c di~m 

Dap tam Iii pmrong phap bien dang cleo kim 10,!-i trong khuOn dirci tac dung 

. cua ngoai lire, phoi a dang tam, tao tnann san pham co hJnh dang, kich thircc 

theo yeu cau. Vat lieu thirong dung Iii vat lieu cleo nlnr thep cacbon thap, thep 

hop kim, kim Ioai va hop kim rnau ... Qua trinh dap tlnrong tien hanh atrang thai 

nguoi - goi la dap nguci. Dap tam diroc dung tong Tii trong tat d. cac ngann 

cong nghiep d to, hang khong, hang hai, dung cu thie't bi dien, dien tu. cong 

nghiep thirc pham, hang dan dung ... 

DAp tam c6 dac diem :
 

- D¢ bong , d¢ chinh xac dt cao. tinh lap Ian t6t , nhieu san pham khong can
 

qua gia cong cat got. 

- D¢ ben va d¢ cung virng cao nen tiet kiern kim loai. 

- Deco khi h6a va nr dong hoa, 

- Nang suat rift cao, thuong dung trong san xuat hang 10~t 1&:1 va hang khoi, 

gia thann ha, 

- Dap tamthirong dung chi! tao cac chi tiet che chan. nap day, vo, thung chira: 

trong cac nganh 0 to, tim, thuyen, cong nghiep thirc pham, hang dan dung. 

5.8.2. CJc nguyen c"ng tso pboi trong d~p t.fm : 

a. cit phoJ!ii nguyen cong pharr chia phor tam thanh dai, t1frn, mann ... theo 

ID¢t dirong ho hoac kin ( thkg, cong ... ). Qua trinh cat xay ra t1I bien dang dan 

hoi. bien dang cleo ding voi sir tang hrc cat, cac vet mrt xuat hien, gap nhau theo 

hirong cat va tach rei tam phoi So do cat gioi thieu tren hinh 5.23a. 

Qua trlnh cat co tht thirc tuen bang may cat c6 lucri dao song song, 111'01 dao 

nghieng hoac 111'0; dao hinh dia, 

- M.(v cat co lutii dso song song ( hinh 523b ) cat dong thoi tren chi61 rQng 

tAm dt nen ~t pMng cat ~, thm gian ngan nhtrng ll,tc cat 100, chi cat duqc 

dUOng thkg vOi chi~u rQng nho hon chJtu r¢ng ella lucri dao. 

- May cit c6lrr(jj dao nghieng ( hinh 5.23c ), cit theo tirng di~m nen luc cit 

aM, cong suat may khong 100, cd th~ cat chi61 d3.i bat ki nbtrng ~t cat kllong 
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phkg, ilin dl bi bieD dang. 

- May cat c6 lu& dao hmh dia 

( b3nh 5.23d ) co ~ di6n nhir lum 

dao nghieng nmmg co t1:k1 cat 1~ 

tuc vci clubl dai khong han chc! 

va khong t6n lhOi gian cho hanh 

trlnh chay khong. 

a. 

b. c. d. 

Hinh 5.23. Csc pbuangphap catphoi 

De cit phoi tbeo mQt dirong vien kh6p 

kin ( mach kin ) nham tach phoi tam thanh 

nhib:J.g pnoi dinh hlnh c610 hay khOng c6 

10 ta c6 nguyen cong dip cit va dl)t Jd 
(b3nh 5.24 vaWnh 5.25). 

b.Dsp cat, nt'u sirdung phan vat l~u 
1. 

nam ben trong dU'bng cit 
c. D(U16, neu sirdung phan n3mben 

ngoai dtrong cit. 
De c6 san pMm ~ cat, d~t 10 ta dung 

cac bQ khuOn, chay, c6i khac nhau (khnOn 

~ cat, chay d¢t 16). 

Kill ~ cal ,dn b6 tri phOi hop lyde H1nh 5.24. Sa dd citpboi 

nang cao hieu 8U~n Sltdung vat l~u ". tbeo ~t dUCtng kbep kin 

T1nh" theo cOng thltc' sau day : 
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n.I, 

TJ :-\00% 

F, 

Trang do : n - so hrong phoi, f, - dien ucn m¢t phoi, F, - dien tich tAm phoi. 

'ofl;n:df 8ti'f'/o'/ ,-

/~:\ 

[Z> :' t,~; 

.Hinh 5.25. Dsp cat va J<;}tJJ- edtpboi tbeo drri':Jng vien kh6p Jan 

3. 

"; I ..L__.__ ~ II
-,l, '-, 

.Irp , . 

I ! 1-T-.-, 
, I! 

i:=====::jl Lt i 

b c. d. 

Hinh 5.26: CJcnguyen cong bi6J d;,mg- tsahJnh trong d~p tfm 
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5.8.3. at: nguytD cdDg bi61 d,ng l.¥o h1Dll /rollg dlp tim (hlnh 5.26) 

a. U6n la nguyen cong lam thay eMi huong true cia tjm phoi. Bieri dang dCo 

:d.y ra mot phan hay toan bo. Hinh 5.26b la m¢t dang san pMm u6n d.itn hlnh. 

b. D~p ssu ia nguyen cong bt6:l dang phoi t&m. VCri nguyen cOng ~ san 

khong lam m6ng thanh chitu day phoi vii 3an pham dp xl bang nhau. 

Hmh 5.27 gi& thieu hmh khai ~n san pham ~ sau. Khi ~ san pMm hmh 

tru, d1.tbng kinh d chieu cao h, dn c6 tAm phOi dtrong kJnh D. san pham diroc 40 

thimh nho chay, ep tAm phoi vao kauon. Tuy theo chltn cao h cia san pMm rna 
tinh so Ian dap n. Hlnh 5.26a Ii so d6 dap vuot khong lam mong thanh, 

c. Len vanh ( hinh 5.:6c ) Iii nguyen cong tao ra go mep ~ tang dt? ctmg vling. 

chuan hi cho cac nguyen cong l~ ghep hoac han. 

Hmh 5.28 groi thieu rnQt 36 san pMm dace tao hinh hI cac nguyen cong top 
mieng, dan ph6ng, in n6i ... 

OJ mill
II 

I 

CD ill ill 
I 

Io I L2J G) 
I 

] C ~ 

H1nh 5.27. H1nh tnin khai Hinb 5.28. s.in phim teo hinh 

sea pbim dspYU6t bJ6Jd~g 

I 

I 

143 



Clurong Sal! 

HAN KIM LOAI 

«.r. "I-L\.I NB~M CH UNG 

6. I. I. TlII(C cluit 

l lan IiI IlH)l plurong phap noi clOlg c.ic phiin III kim loai hoac phi kim lai voi 

uhau bang eacil uuug nong ehel him dcu trang thai han ( chay hoac dco ) sau do 

kim loai ur dClng dac hone La dllllg Iue cp de' ep chung dinh lai v(yj nhau ~ao 

Llliudl lien kct ben virng. Do lill110i han. 

Phuoug ph.ip him mil ('y d() de kim loai him duoc nung Ilong chay, sau khi 

dClilg dac ehClIlg [,10 thanh moi han (Tilnh (i.La ), goi IiI 171111/10/l1( cluiy, 

Neu plurong pluip him Illil phan ticp xuc kim loai him chi diroc nung den 

trang thai dco ta phai dllllg mot lire cp P 1ll6i tao Ihimh m6i han ( hinh 6.1b ), 

gui Iii IUIII ap luc. 

~1-.-.-.-.-1·-.-.-.-.~ 
ll. II 

Khi him nong ,:h,ly, kim loai vung lJ()ng chay Iii hop kim trung gian ella cac 

ph.in Ilf hilil. Kim 10',1i l110i him S,IU khi ket tinh kluic vai kim loai co ban. 

(j daug hilll ap hrc , duoi tac dung cua lire cp P, vung kim loai deo ella cac 

ph;\n ttl' sl' bien dang, ticp xuc v~ khuech ian vao uhau tao ra su lien ket nguyen 

nr cua 1116i han. 

6. 1.2. Dei£" dieilJ 

So v(l'i gia L'(Jng .ip Inc vii due. han c6 due di6m : 

- Tao ra lien k01 plurc lap Illil (ilk, rcu, d[lp kho hoac khong tlurc hien diroc. 

- Han duoc de vat lieu dlllg loai hO;K' kh.ic loai. 

- Tict ki~111 kim loai nhicu. So voi tall bimg dinh ri ve hoac Hip bang bu long 

licL kicm dell 2';'1, kim loui , xo voi <!(IC con til'l kicm hen nhieu. 

- ('(lilg ughc h~ll lU'011g deli don gi;'1Il vii r;YI linh dong. 

- l Iau tao ra dw)'e kCl cau kill l'() d(l hen cao cho phep che' lao sail pham chiu 

ap Inc nhu h0 cluia , thung , hiuh .ip luc, dllimg Cillg. JIiUl lit mor phuong phap de 

tu dong hO,1 <16 tao s,ln ph[till voi Ilallg su[it vii chat luong cao, gia thanh ha. 

1+4 
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Nhuoc diem la vimg him co nhiet Iuoug lou lam auh huang den t6 clnrc cua 

kim loai vung Ian can, de cong venh bien dang V;l lam giam co rinh. 

6.1.3. Phan loai hill/ 

Co nhieu erich d~ ph fill loai, nhung clua vao rraug rh.ii kim loai cua vung han 

iii phuong phap ph.tn loai pho bien nhar. SCi do phan loai gioi rhieu rren hinh 6.: 

Nlur vay, el~ tao ra c.ic trang rh.ii him du nong chay hoiic deo, nhiet la yeu to 

quan rroug khi han. Nhier nang M ilung nong moi han co th~ duoc chuyen hoa 

tir co' nang, dien nang. hoa ni'lllg hay til eric dang nang luong khac. Vi yay rrong 

rhuc re co r,'lt nhieu phuoug phap him khac nhau. 

6.2. HAN H6 QUAN<; 

6.2.1. ThIlL' chat, dac {1ili/1I va pluin loai 

Hun ho quaug iii phuoug ph.ip him nong chay bang each loi dung nhier sinh 

ra khi ho qllang ch.iy el~ liun nong chay cho hu». Han h6 quang duoc su clung 

rong rai ele tao c.ic lien ker trong eric liuh VUc cong nghiep vi no chi thuc hien 

tni rung eti~m hau rroug thoi gian rflt ng5n, nhiet IU9ng t~IP trung vao moi him, It 

bi bien dang. 

Han kim loai 

I 
[j Him Han Him Him Han Han 

ren ma nguoi n6 dien dien klli 
sat klli 

1 
Him Him Han Him Han Han Han Han Khl Khl 
tiep sieu khuech cao h6 xi tia lua plasma dall C:H:: 
xuc am tan t.in quang dien dieu xang 

H 11111 6.2. Phan loai cae phu(})/I; phap han 
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H:III ho quang ray co th~ rhuc hien biing di)//I!, eli(;1/ -roo)' clli/u hay uu); 

cluru, luu. IIJ (II/WII!, tru; fie!) hay l!,iGn fii/!). hau bell/g di~/l ClJC' I/(jl/I!, did)' hoic 

(li(;1/ CI/i' kl/(jl/g I/()I/I!, cluly, Khi hall btlllg dong dien mot chieu co th~ I/u/' tlnt/ut 

hay l/ull/gll/eli. 

6.2,2. ns quang 

Ho qu.uig la hien nrong phong dieu giila eric dien cue rrong moi rruoug 

khoug khi duoc ion hoa. Ngon ILIa h6 quang co nhiet Iuoug rflt 10)1 kern theo su 

ph.it <;:illg gorn c.ic ria hong ngoai, ria nr ugoui, tin cue tim ,.. gily bong dn , viern 

mat, .inh huoug dell moi nuoug xung quanh. Muon gay h6 quaug ta cho que hall 

( cue ) cham viio vat h:1II u 
( cue tlur hai ) rroug 

kho.uig 0, I gi.ty r6i nang 

len d~ tao xu' phong dieu 
SO 

rrong khong khi V:I giu 

kho.ing c.ich 2 7 5 m111 

d~ h6 quallg 011 diuh. 

Khi ho quaug ch.iy, 

quail he gilia dieu the 

Y:I cuoug do doug dieu 

b mot duoug coug o SO 100 SOO 1000 

( hiuh 6.3 i , goi UI 

duoug ddc tiuh tiuh 

'(A) 
Hinh 6.3, DI/'U)/g J<ic tinh tiu], C/I" 1,,5 (II/el//I!, 

ctia hfj quaug [j] cUt 
duoug dtic tiult dilllg 0 cua m.iy tai di~m A ( gfly h6 'luang) va B ( ho quaug 

on djllh ). Treu duoug coug, douu SO 7 800 ampe diroug diic tinh gflll uhu song 

song V01 true niim ngang.goi la doan dfic tinh cirng ( dung han h6 quaug my ). 

Tui kho.uig do dieu the' khoug phu rhuoc V;IO wong do doug dien ma pln: thuoc 

V:1O chieu cEli ho 'luang. 

T,I co U =a + blll'l 

a - dieu the 1'01 treu hai cue 

b - dien the' 1'01 treu mot don vi chieu ,I:1i cua h6 qliallg 

1"'1 - chieu diii ho qllallg 

Nh« nhier luoug 10)1, neu ho 'luang him co th~ 1:Ul1 nong ch.iy 1110i lo.ii kim 

loui V:I hop kim d~ hall duoc vat han co chieu day 10)1 V01 uhieu che do kh.ic 

uhau. 

H6 'luang hall co th~ la 1,,5 (II Will!, kin ( t~IO ra rrong moi rnrong bao ve ulur 

tro dung, xi, khi ... et~ kim 10:1i mOi han khong b! anh huong cua moi trub)lg 

xuug quauh ) hO;IC Ito' Cjl/al/g ltv' dung cho nbirng moi him khong quail rrong. 
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6.2.3. Han h6 quang fay 

a. Piun Ioei 

So dO n6i tnrc t4, mot clAn ngndn n6i voi dien cue ( que han ) dAu kia n6i 

vci v~t han. 
Hinh 6.4a gioi thieu 30 dO han hO quang bang dien eire khong n6ng chay 

( roc than, graphit hoac vonfram ) gom dien eire 1, knn han 2, v~l han 3, M 
quang 4, day dan 5, que han 6 b6 sung kim loop cho m6i han 7. Neu nguon han 

13dong dien m¢l chien n6i thuan thl dien ""1l'C n6i voi Cl,I'c am,v~l han n6i YO; cue 

dirong, dung han cac tam day hoac vat li.¢u kh6 chay, Ill!u n6i nghich thi ngiroc 

lai, Hmh 6.4b la so do pmrcng phap han bang dien eire nong chay, du<;1C dang, 

phO bitn trong cac nganh cong nghiep vi don gian. Ctrc han 1 ( que han ) tnrc 

titp b6 sung kim Ioai cho m6i han - ding goi Ia han bt" quan/f trtrc tieP, COn so 

d6 n6i gian titp phli dung hai dien cue knong nong chay ( hai dau nguon n6i voi 

hai dien eire va hO quang sinh ra gnra chung - hinh 6.4c ). 

t 

Hinh 6.4. Sa dd ban hd quang fay 

b. Di¢n C{f'" hi1n 

D* Cl,I'c han h6 quang co hai loai 

- Di¢n qfC hi1n 1ch()ng DOng cMy chi co lac dnng gay h6 quang. No co tht 
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noi trirc tiep hoac gian tiep. Vat lieu cue him la 
graphit hoac vonfram ( hlnh 6.~ a ). 

- lJi~;/l C/.IC IUll1 /U)lIg cluiy con goi Iii 11"1' han 

gam loi kim loai co duoug kinh tll ql I -;. 6 nun V~l 

thuoc boc ben ngoai . Loi kim loai co rae clung gay 

ha quang va b6 sung kim Ioai eho moi han. a. 

+ ~::::~::;::::::::::::;::;~::::::::::::::::::::::::::::(::,::;::::::::::::::::::::' J.:~:::::::::::::::::::::.:::::::::::~:;::;;::;:::::::::::::::tH:::::::::::~:: 

- - - -  - -  - -  - - -/ J - -  - - -

Lt ~:::::::::::::::::::::::::::::::::::::::::::::;::::::::::::::::;:::::::::::::::::::::::~ 6:;::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::~:: 

. 
55 1- ~ 

22~ 450 

b. 

Hlnh 6.5. Dihl nrc han kluJllg /1()lIg clui» ( II ) vd dieu cue him nong clul» ( /J ) 

111ll0c boc que han d6 6n dinh sir chay cua h6 quang, hop kim hoa moi han, 

tao khi va xi b<'IO ve eho vung him ( hinh (l.5b ). Thanh phan thuoc him [huang 

gam cac chat ion hoa ( phan, kiem ... ), chat tao XI ( eao tanh ), chat tao khi ( 

tilth bot ), chat kJHI oxy ( nhom, cac Icro hop kim... ), chat dinh kct ... 

c Nguou dieu han I'd !!Iit3r hi IUIIl 

Khi him h6 quang co th6 dung dong ,di¢n xoay chien hay mot chieu. Nguon 

dien han mot chieu duoc cling cap tir may phat 1l19t chieu hoac chinh liru han. 

Tuy gia thanh cao nlnrng him bang dong dien 1l19t chien cho h6 quang 6n dinh, 

chat hrong moi him tot, co th~ dao eire. Tuy nhien trong thuc te ta tlnroug dung 

ngu6n xoay chien M han VI thiet bi gon nhe, co dong, van hanh don gian, hieu 

suat cao, tieu hao nang luong It. gia thanh r~ hun, nhirng chat 11l911g moi hall 

khong cao bang han ngu6n mot chien. 
U

+ Yell cdu crill Ilgudll dien IUIIl va IIIay han : 

- Dien the han khong tai ( U, ) clli Ian M 
gay h6 quang nlnrng khong vuot qua gioi han 

eho phep ( < 80 von) , d~ dam bao an roan eho lilT 

nguoi sll dung. 

Vi dll : 

voi dong xoay chieu 

LJ" =55 7 80V, UIJ =Yi -o-45V 

voi clang m()t chieu 
Hinli 6.6. DI(CJ"llg darlJ,,= 55 7 55V, U, = 16 +25V. 

tinh ngoa! Clla may him 
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- DOng "'* ng~ ~h khong
 

vtrot qua 40% gia tri Cltoog ~ dong U, I
 

~ han, nghia la Id = ( 1,3 + I ,4 )Ih •
 

- D~n 1M' nguon han pb!i thay 

Mi nhanh phu h<;1P voi s'1!hay dOi 

di¢n Ira cia b6 quang nh3m Ondinh 

s'1cMy cia hd quang, nghia la du'oog 

~ tlnh ngoai cia may khi han pb!i 

Iii dl1't:rJg cong doc li~ ~coo~ dam 
bao S'1 ~ chinh chf' d¢ han, dttang Hinb ti.7. .svl~ pJu ctia U va I 
nay cang d6c cang t6t ( hmh 6.6 ). 

• Dieu chinh diroc cuong d¢ dong ~ han lbco IOeu plWl cap ~ vO cap. 
- Khi dung nguon xoay chi6I cirong d¢ va ~ tbt pb!i lech pha nhau, dt h~ 

quang khong bi tat ( hinh 6.7 ). 

- May han gon, nhe; cau tao dan gian; ~ sit dung, v~ h3nh va bao qU3n. 

+ May iua m~t chie'u la loai may dnng dong d* m¢t cmtu tao ra td'may 

phat nhtmg thea man cac yen. can cila may han ( hlnh 6.8 ). H* suat may <¥ 
khoang 50 + 70%. 

+ May hJn xosy chilu sit dung dOng di¢n xoay cmtu, nrong ~ OOIt may bi6l 

~ nhtmg pbAi tMa man cac yeu cau cia may han. ~u su41 cila may ~ d6l 80 

+ 90% cao han may han m¢t cmtu ( hlnh 6.9 ). 

+ Df!.D8 '11 &! tun hd quang g6m ch,mg C1;l, thie't bi an toan ( ~t ~ ldnh 

coban, giay ling, gang, tamchan, thilt bi thOng gi6 ), cap ~, d!n c¥, kbn hAn, 

thUng dung que han, ban gbt han, ban cbAi, bna go xi, due, d1plg C1;l gli lAp. 

d. Qjng ngh¢ bsa hd quang tay 

+ Cic Iosi lien k~ han va mdi ban 
Han h6 quang tay my nang suat tMp, chat IIt<;mg khOng cao, can trlnh dQ tay 

nght cao nmmg rat linh d¢ng, phD hQP vOi Ian xuAt 000, sira chUa, lAp rap ~ 

b~t voi cac kit c1u pmrc tap. Trong san xult thttOng g~ cac loai m6i han va lien 

kit OOtthinh 6.11. 

M6i Ioai lien kit c6 c~ d¢ han va ky thu~t han khac nhan. TntO'c khi hAn phii 

chuan bi m6i han ( lam ~ch, vat mep, lAprap, dinh vi ). can cd' vao cmeu day va 

10~ lito kit, ta c6 dc ~g mep vo1t khac nhan ( ~lit chii' V, U, K, Y ... ). 

+ Vitrfhan trong kMng gian 

C.ic lito kit han thttoog pMc ~ va c6 dj,nh trong kMng gian. X~t thea ~ 

phkg ngang, tUy thea vi trl khOng gian ta c6 I.be phan ra ~c vi trl hAn kbac nhau 

obtt han sap, han dU'ng ho~ han ngang va han tcin. M6i vi trl lW1 c6 y~ can 
cOng n~ khac nhau, Irong d6 han sap la d! nhit cOnhan tran Ii khO nhit. 
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220/380Y 
50Hz 
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6 

S 
8 

ffmb 6.8. .Ha.vhim mot chieu 

Hinh 69. Mev han .way chie"u 

Hinh 6.10 gioi thieu cdc vi tri cua
 

mci him trong khong gran .
 

• Hsi: stfp phan bo (; g6c [D (tit 

o -;- 60°), tam han (; dum. que han
 

(; tren, 0° 180°
 

-Han dung va han tigsng m61 

han nam trong khoang 60° -i- 120 
0 lFmh 6.10. Vi tri cue moi him 

( gee s6UJ ). trong kiiong gum 

-Han t:r:in ( hsn ngrfa). e6 vi 

tn han(; g6c so GJ(tit 120° .;. 180 0 
), que him adiroi. tarn han (; tren. 
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+ eM'd(J ban hci quang fay 

D6i voi cac pmrong phap han
 

nay, can xac ~ dltbng ldnh que
 

han, CU'bng d¢ dong d* han ...
 

- Dubng Jdnh que bin phu 

thu~ vso chitu day v~t han, c6 

tbi Unh theo cOng thli'c thirc 

n~( hlnh 6.12): 

Khi han giap m6i : d = S/2 + 1 

KID han goc, h3n chir T : d:::l K/2 + 2 

trong d6 S 1~ chibl day ctiav~ han, K l~ HJnh 6.12. TMng 9d' cti« md'ibarr 

canh m6ihan g6c hay bin chfr T ( mID ). 

- Cirong dQ dong dien han chon phu thuoc vao dirong kinh que han va v~ 

1* han va vi IIi han trong khOng gian, c6 !l:lt tinh va chon theo cOng thtrc ttnrc 

nghiem, Khi han sap bAng m6i han giap m6i ta co tht tinh : 

I =(I3+ad)d 

hoac I =k.S ( A )
 

Trong d6 a, rl, k - h¢ 36 phn thuec kim loai v$J. han, khi d =3 + 6 rom, han thep
 

cacbon c6 the chon P= 20, a = 6 ho~ k = 40 + 60.
 

S - chitu day vat han Unh bang IDOL Nhiing vat han c6 c~u day 100 phlU han 

~ lap ~ bao dAm d¢ ngau va cac vi trl han kMc nhau c6 the ~u chinh 
ettOng dQ dong ~ tbeo ngnyen tic : 

- Ne'n S > 3d ta can tang them ctrong d¢ dong ~ han len 10 + 15%.
 

- N6J. S < l,5d ta c6 UJe giam 10 + 15% ctrong d¢ dong ~ hAn.
 

- Khi han dang, han ngang, ta c6 th6giAm 10 + 15% CU'oo.g d¢ dong ~ han.
 

- Khi han tran, giam cirong dQ dong ~ 15 + 20% Cll'c'Jng d¢ dbng ~ han.
 

Cac yen t6 khac nmr van t6c han, thOi gian han phu thu~ vso eirong d¢ dOng
 

I va h¢ s6 dap ad cia que han ( g/ A.h ) khi Unh. 

6.2.4. HJn b6 qUUlK l1f i1~K Y.i bbl hf d<JnK 

Han hO quang tt,r d¢ng 1a dang han rna toan bo cac thao tac khi han den do 

may ~ chinh tl1 dong nmr gay hO quang, duy tri, On dinh chi6u dai h6 quang, 

dich chnyen doc theo m6i han, ~t !hue qua trlnh han, tra ve vi IIi ban dtu, cnng 

cap thu6c han, khf bao v~ cho m6i han. Khi han ban 0, d¢ng thl qua trlnh dich 

chuyen doc theo m6i han du<JC di6l chinh bang lay. Khi han tt,r dQng hay ban b;r 

d~g thl ~ Cl,fe n6ng chiy 13 day han tran ho~c day bin c6 13i thn&:. C6 the 
dUng lo~ eve han khOng n6ng chiy bang vonfram. fA! bao v~ mdi han ngtt'Oi ta 

dUng thu&: han TOi ho~c khi bao v~. Him h6 quang t1;t d¢ng hay blin tt,r d~g so 

vm han h6 quang tay c6 nang sua't gap 5 + 10 lan, eha't ltrqng t6t, dim bao tinh 
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dOng nbAt cia m6i han. 

Hinb 6.1J. Hhl t1f d~ dum 1dp thude 

a. HJn t1f <1~ va ban t1f'd(Jng drr6i1dp fhutfc 

Hlnh 6.13 gici ~u may han tl1 d¢ng dllOi lap thu6c bang ~ ~c n6ng 

ch8y. Day han 1 di cauyen xu6ng nhO hW gi!m t6c va b¢ truyen 2 tl1 d¢ng di 

xu6ng di gay h6 quang va On dinh ch.i6l dai h6 quang up vnng han 5. Ngon lira 

h6 quang 8 nung n6ng chiy kim 1~ v~ han 4 va lap thu6c han 3 phU kin tren 
vung ban &! belo v¢ m6i han. KIDkim Ioai dOng ~ hJnh th.anh m6i ban 7 va lap 

xi 6. 

Nho lap thu6c che kin, ~u su4t ~t cao hon so voi han tay. May n.r d¢ng 

~ chinh ID9ithOng s6 do d6 cMt 11lQllg han d60g den,nang sUAt lao dQng cao 

hon. 

Han dllOi lap thu6c chi tmrc ~ (, vi trl ban sA'p. Nbiing m6i han ng~, kh6 

thao tac dQC theo m6i han, thl dang ban ban tl1 d¢ng. 

b. Hanb(j quang t1fd~ va bin t1f'<1~ trong IDtJi tnn'Jrlg k:b.fbcio ~ 

Khf belo v~ 13cac loai khf tro ( AI, He) Ix$: khf ho~ Unh ( CO, CO2 , ~ ...). 

D* ~c han c6 1M dung loai n6ng chay ho~c khOng n6ng cMy. 

- TIG (Tungstene Inert Gas ) - han h6 quang di¢n ~c khOng n6ng chiy belo 

v~ bang khf tro (AI, He ... ). 

- MIG ( Metal Inert Gas ) - han h6 quang di¢n Cl,tc nOng ch!y, bao ve bang 

khf tro , 

- MAG ( Metal Active Gas ) - han h6 ~ang di¢n ~ n6ng chiy, baa v~ bang 

khf hoat lfnh ( CO, CO2 , H2 ... ). 
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Hinh 6.1./-. HJn he! qusag troag moi tnrong kni beo v¢ ( TIG) 

" \ 

\ 

C6r1g ta~ 
-~.::-.;;::-...... 

J J ) ) I 1 ) 

ffmh 6.15. Han tio qusrig ur c1~~ng troag mol tnrotig khi biio vo! CU.l (MAG) 
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H6 quang ban cMy Irong mlli trltOng kh1 bao v~ ~o cho mOi lW1 hlnh thanh 

c6 chit hrong cao. Han Irong moi trltOng khf bao v¢ han dltgc cac vi trf kMc 

nhan, eM! ltrong lW1 t6t va giam gia thanh so voi hkn bO quang tay. 

Hlnh 6.14 giOi ~u sa d6 ban TIG trong mOi lrtrOng khf b!o v~ bang kh1 Ira 

1 ( Ar ), ~ eire khOng nong chay 2 ( bang vonfram ), h<S quang han lam n6ng 

chay v~ han va que han b6 sung. 

Hlnh 6.15 la sa des han MAG, trong zroi trltOng khf bao v¢ 1 ( bang CO2 ) , 

D* eire n6ng chay 2 di xuong 000 co cau diy day di gay 116 quang, duy trl 

chitu dai h6 quang 6n dinh va lam n6ng chay vung han. 

6.3. HAN D~N 1ttP we 

6.3.1. TbI,fC'cblt va d¥c ~ 

Han dien ~ me la
 

dang hkn ap luc , dung
 

dong d* c6 cuong d¢
 

ian di qua ehb tii!p xuc
 

c6 dien trO dt sinh ra
 

~t Itrqng nnng n6ng
 
A 8

m6i han den tnp:J.g thai -1- ~"--__~;\L __-1db> va dUng luc ep thich
 

hqp tao thknhm6i han.
 E~ll!flt= -~ 
Hmh 6.16 giOi thi¢u sa 

d6 han tiJ!'p xUc hai thanh ~- --+m~ lffiE - ~ 
kim loai. DOng th1l' cap c6 

~ ap nho \ 1 + 12 vOn ) ~ -1- : 
va dong ~ c6 etrOng d¢ 

cao qua cac ~ ~c di vao 8. Han ~ fro b. Hanc.hJy 

V~ han , ~ ehb ~ xuc 
.Ilinh 6.16. Sa ddbZn gi;ip m6icUa hai v~ han c6 ~ Ira
 

R".. thco ~ U'ng Jun -Lenxo ta c6:
 

Q ::I 0,24 e.R.t
 

Han ~ xuc la plnrong pMp han nang sUll't cao nha dong d.i¢n 1&1, thai gian 

nung n6ng nhanh ( val. phin tram giAy ) • cMt ItrQD& Cll ve hlnh th1l'C va co tJnh. 

bao dam, c6 khi nang han cac kim loai va bop kim cnng loai hay klW: loai, c1trqc 

dUng nhitu t:rong cac nganh giao thong v$n tai, cbe' 140 <h&mg en, buu ",*, "'* 
tit, hang dan dung .... 

6.3.2. Ck phrrrmg ph. bm ~ ti4p .zlic 
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e. Han pip 100118 dang han rna m6i han xiy ra tren tom b¢ bt ~t l.itp xnc ( hlnh 

6.16 ). Di¢n tfch titt d~ tiep xtic khi han va chit hrQ08 be ~t cia n6 quytt 

dinh bang hai dang han : 

- Han pap m6i ~ trb c6 cac d1uchi ~t han l.itp xtic voi nhau va chi nung 

vung han d6l trang thai dio. sau d6 ngat dong di¢n va epcoo chang diDh lai voi 

nhau. Han ~ Ira dung han vat l~u deo ( IMp it cacbon, hop kim man ... ), voi 

tiet dien 000 ( <IOOOmm2 
) , can lam sach can ~ ~t tiip xuc, Han di¢n Ira 

nang suAt IMp, chat hrong knong dong ~u ... 

- Han pip /I)/jln6ng chJy Hi dang han rna de be II:$ v~ han u.ep xuc ~ cac 

diOn ~~ Ira 1&1 va chi n6ng chay lap be ~t, san d6 dUng hrc ep lai. LOp 

kim loai n6ng chay va xi long, tap chAt bAn diroc day ra ngoai tao thanh m6i hk 
kin. Nmr vay ctrong d¢ dong d* han nbc hon, kbOng can lam sach va hrc ep 
nho hon nlnmg chat hrong m6i han cao hon han di¢n Ira. TIU'Ong hqp cong suit 

may kaong du c6 tht dung ptnrong phap han cnay gian doan di $I dung h6 
quang nung n6ng chay nhanh lap be m¥ kim 10lP til!p xuc, 

Han giap moi dU9C sir dung dehan cac 10lP thanh, !hoi, cac loai dAy va Cling 

dUng khi n6i cac dung C1;l nlnr IIIlii khoan, la ro, han Irong xay dtplg ... 

b.HJndiim 

Han di6n la phuong phap han titp 
xuc rna m6i han Xliy ra tren nmg di6:n 
cia ~ ~t tilep xuc . Cac em tiet han 

ghep chong len nhau ,dUng hai dien 

ctrc nung nong dibn han va dung hrc 

ep ~ ep chang dfnh lai voi nhau tao 

th8nh di6:nhan. Hinh 6.17 gioi ~u 

mayhan dib1 va hinh 6.18 gioi thi¢u 

so d6 nguyen Iyhan di6n. 
Han ~ eire hai phfa dOi di¢n ella 

cac v~t han (hinh 6.18a ), dong ~ 

di qua hai di¢n rue V3.0 v~t han va hinh 

thanh m6i han nne hrc ep. Plnrong 

pMp nay mOiIan him dU'qc rnC>t ditm. 
Neu b6 tn di¢n C1;l'c cUng m¢t phfa 

dehan ehi6l day cae tam khOng bang 

nhau , mOi Ian ep e6 ~ han dttqc hai H1nh 6.17. May han di6n 
hay m.¢t sO diem han ( hinh 6.18b ). 

Q,re han dU'qc ehe' 40 bang v~t li~ dAn ~, ehiu ~t, e6 dQ bencao nhU' 

d6n2: di¢n ph!n ho~ hqp kim d6ng can ngu¢i, e6 <luang danmrOc lam nguQi 
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qua di¢n eire. 

Han di6n IA phtrong phap hAnnOi' cac v~ 1* tAm, m6i ban khOng ldn bang 

thepcacbon, tbep hop kim IMp, hop kim man. C6 lht dung han ditmhan cac Ioai 

kl!t cau che chAo. dn c6 Iuc lien ket bao dam, m6i han dep. HAn dibn cho khli 
nang t\l' dong h6a cao sir dnng trong cac nganh cOng nghiep 0 to, may bay, loa 

xc ... 

..
 
rJvvvvvvvv'v., 

6 '" 

a. b. 

Hinh 6.18. So dd ngu~if han diim 

c. HiID arr&ng hayhan Isn lAplnrong phap 

han tifp xdc dung dien cue hlnh dia 

quay lien tuc ~ tao ra duong han kfn, 

dung <M han cac t1im mOng ( cm!u day 

tOng cac tim khoang 4 rmn ) . C6 tb! 
b6 trf dien ~c theo nhi.6u each I loai 

thOng !huang ~ cue cr hal phia d6i 

~ v~t han va quay ngiroc chien nhau 

( hinh 6.19 ). 

Di¢n ~c han co v~t l~u gi6ng ~ 

ctrc han ditm. co hmh con Ian vira quay 

vtra chin hrc epvtra dAy v~t han ra khOi 1J1nh 6.19. So adnguyt!n if 
vi trf ciahan . Han dirong diroo dung ctie han dcrtJDg 
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phei bien de hau ,,',Ie [<'1111 1ll('Jng di 1ll6i him kin, c.ic loai tJllg drill ell:il I(\ng hoac 

ch,i[ klu, NIJLlqc diem cua him dH<nJg Iii C() doug dien mach rc kh:l lou VI v(IY 

nell khong dieu chinh hop If siS tao ra Ch:ll luong khong doug deu. 

Coug su:it him duong tuy thuoc vat lieu, chieu day lam, 16c de) him, Lire ep 

P < 'iOOON. 

liA. HAN KHI 

6.4. I. '/'/I/[C cltat Fa tldc die ill 

IEIil khi iiI phwlIlg phap him sir dung IIgll()n nhiet sinh ra hoi hon h(,rp khi 

ch.iy voi oxy de nung nong m6i him den trang thai chay. Do la plurong phap Jiiln 

n()ng ch.iy kh{\ng can dllIlg nang Ilrqng (lien, Illil dlmg htJll hop khi chay voi oxy 

de uung n6ng ch.iy m6i him, llan khf dllllg him cac vat moug, d~ nong chay; 

dlnlg trong sira chfra. Ngon lua han khf con dllllg de nung nong va cat kim loai ... 

6.4,2, Jdli IUI/l 

+ Khi {I 1,1' IiI loui khi khtJllg mau. kh(JIlg mui, khi co dtJ such cao ( 99,\}~(;n 

goi Iii khi oxy ky thuat. C6 the dicu che oxy hitng hoa ch:it ( KMnO" ) 110:)C dicn 

IJh;'\n uuoc. Plurong phap lhlri'mg dllllg li\ hO:1 ioug khong khf sau d6 cho hoc hoi 

('r -I X1T ta thu diroc oxy. Khi dlro: chua trong biuh clura bang thcp, co dung 

uch -to lit llHr<1llg duoc d(lp va han co the chiu duoc ap su:it l'iO atm. 

+ KIll clurv c() nhicu loai : khf than d.i , d:iu, xang. hydro, CH". C"H,,, 

(·.II~",llOng d6 k hi axetylcn ( C11: ) duoc dllllg plltl bien. D6 IiI loai khf khong 

mau, mui hac, nbc hon khtJllg kh! viI 1':'11 d~ ch.iy n6 trong dicu kicn co nhict 

dtJ t khoang -tOO"), ap su:il cao ( 1,7 nun ). VI thc' phai tuan thu dring dc quy 1{lc 

an loan lao dong.Co the clura axctylcn trong blnh clura bang thcp voi ap sufil 

lh:'ip « 10 auu ) hoac dicu che true tiep ngav trong thimg dicu che khi him tir 

dfil (len (CaC~) thco phau li'ng : 

CaCc + IIp =C)I: + Ca(OI1), 

Kill axciylcn khi chay cho nhiel hrong kllo{mg 11-t70 caVnl' vii d:,lt nhiel d(J 

cao t kho:'tng 1/ 'iO"C ), 

6,4,3. ThiN hi IUI/I khi 

Ihiel hi him khf lhu<mg IiI nltJI lralll hi\ll khi ( hlnh (1.20a ) g61ll hlnll chera 

{JX~: I, billll chCra hoac Ihll\lg dicu cll': axclylcn 2, cac van gi,11ll ap ( 6n ap ) :1 dd 
dicu chillh ap sufll 1'<1, van an loil\l -t, C:l,,' d6ng h6 do :ip su:il, <:ac Cing diU] oxy va 

axetylcn 6, mil hilll 'i, MiJ him klti c6 loai n]('J hi\ll diing ap va IIlc"l han hUt. lftnh 

(1.20b li\ so dl) diu lao mi) Ilim hut, lrollg d(): 1- d:lu mil him, 2 va 3 - hu6ng h<'in 

hop klli O 2 vii C) 12, -t - dflU phun de lao Illc bUI, 'i va (J - khO:l 02 vii <..'2112. 
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HIDh 6.20. Tf?JJ1 han kh1 ( iJ ) vJ mo han ( b) 

6.4.4. ClJDg ng1J~ han JdJ1 

d. Piuroug phap asa 

Khac voi han h6 quang, han khi phan biet hai phirong phap . 

- HJD phJila ptnrong phap han rna mo han va que han di chuyen tU' trai sang 

phai mo han di tnrec que han di san. Khi d6 ngon hra han lnrong vao m6i han 

Den nhiet nrong ~p trung, dung han cac Ub:n day va vat lieu co nhiet d¢ chay cao 

nmrng ngon lira che Hip mot han nen kh6 mtu chinh m6i han. Hinh 6.21 vi m d.'i 

han . Han dtrong diroc dung gioi thien ve plnrong pMp han khi. 
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(J) 

(J) 

Hinh 6.21. Phrrongphaphankhf 

- Han trii III pmrong phap han rna m6 han dich chuyen til ph-Ai qua trai que 

han di tnroc mO han di san, ngon lila hrrOng vt phia chua han, do d6 ~t hrong 

bi phan tan ra vung xung quanh, dung phnong phap nay eli han nhung tam 
mong, vat l~u c6 ~t d¢ chay thap. V(ri phnong phap nay ta quan sat dU'qc m6i 

hannen viec dieu chinh. thuan 19i hem han pMi. 

0) 

0, ~--_
~;;;i;I.2- ~"~-

_,rll - ~ 

0) 

CIO:, >1..' - y_>__--=::>-

(]. 

Hinh 6.22. Ng9l11ti'a hMJ1t:hf Hinh 6.23. G6c ~g cua m6han 
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b. Ngon Ilia han 

Tuy thea ty I~ hon hop khi chay voi oxy ( 13 =OJ Cz H2 ) ta co ba loai ngon 

Ilra han: 

- Ngon lira binh tiurong ( trung bos , khi 13 =1,1 -;.-1,::: ( hinh 6.22a ), gem ba 

vung r6 ret; 

Vung I Iii vung nhan hinh blip da, mau trang, c6 nhiet d~ thap, khong dung 

de him. 

Vung II goi la vung cong tac man xanh lam. nhiet d<? vung nay cao nhat, san 

phamchay gem khr CO va He' con goi la vung hoan nguyen. Phan I1ng chay : 

CzH: + O2 = CO + H2 + Q 

Vung III chay hoan toan, 13. duoi ngon lira. phan Ian nhat. mau nau sam vung nay 
co cmra hot mroc, CO 2 va nhiet d~ thap nen khong dung & han. 

Kill 13 > 1,2 ta co ngon lira thira oxy hay ngon lira QXY hoa dung him dong va 

hop lum dong va kh: 13 <1.1 ta co ngon lira cacbon hoa, dung de han gang hoac 

thep cacbon cao. 

c. Chc'd¢ han kill 

- Duong kiaii que han d ( mm ) va vat lieu bo sung kim loai moi han. thirong 

dircc chon giong vat l~u lim han va co th~ tinh . 

+ Khi him phai : d = S/2 

+ KJd han trai : d =S/2 + 1 

- Cong suat ng9n lira him khilii hrong tieu hao k..'1.i ( O2 hoac CzH2 ) trong mot 

don vi thai pan duoc tinh theo cong trnrc tlnrc nghiem : 

W = k . S (11 h) 

trong d6 k la he so phu thuoc vao loai kim loai va pmrong phip han, S 13 chieu 

day vat han. 

- G6c ngiueng' cua rna him a. phu thuoc vao chieu day v<).t him, chieu day 

cang Ian gee ngrueng (J. so voi pmrong nam ngang cang lang ( htnn 6.23 ). 

6.5. CAT KIM LO~ 

6.5.1. Tlnrc ch.ll va diic dic'm 

Cit bang khi Iii qua t.rin.h dung nhiet cua ngon lira khi nung nong cho cat den 

nhet d¢ chay va dung dong kill oxy cW oxy h6a kim loai vung cit, sau do thoi xi 

long ra. Co the tom tat qua trinh do nmr sau : 

- Ng9n lira O2 +C1H 2 cung voi 02 nung n6ng va oxy hoa kim loai uiann oxyt.
 

- Lam nong chay ox yt kim Ioai.
 

- Th6i kim loai Iong ra khoi vung cat.
 

C6 nhieu each de cat lam 10~i, nmmg cat bang khi co nlueu 1I'U diem .
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- Ciit diroc cac loop mach kin, mach he va nhtrng dirong cat phirc tap, 

- Kha nang cat diroc de vat co chieu day 16n. 

cit bang kill dircc dung eli tao phoi nr cac tam kim loai co chieu day khac 

nhau, de tit dong hoa, nang suat eao, chat luong mep cat tot. 

Hinh 6.2·J.. Sa do cat ya rna cat bang kiu 

6.5.2. tus« kiea cat bang khi 

+ Kim 10a1 co nhiet do chay nho hem nhiet ely n6ng chay ella n6. 

+ Nhiet dy n6ng chay cua oxyt 000 hem nhiet dy nong chay ella kim 10a1 t.;J.0 

ra cxyt do. 
+ Cac phan ling chay trong qua trinh cit phai sinh n111~t du eli dUJ tri qua 

trinh cat. 
+ D6 din nhiet ella kim loai v~t cat 000. 

+ DQ chav Iosng cua oxyt cao. 

V01 dieu kien tren, khcng phai kim loai nao cung cat dtroc de dang. Nrnrn g 

loai vat lieu khong du dieu kien phai sir dung thuoc cat, phirong phap cat plasma 

hcac cat bang laze. 

6.6. HAN YAY 

6.6.1. KhJi ni¢m 

Han vay la pmrong phap han bang each noi de phan tit kun 10<,\1 voi nhau nho 

hop kim trung gran thir ba, goi la yay hAn co nhiet d¢ n6ng chay thap han kim 

loai vat han. Qui trinh tao thanh moi han nhc vay han cr trang thai n6ng chay 
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khuech Ian vao cac ph{in Ill' kim Io.i: him <'i trang th:ti ran V;I sau dll dong dac lai. 

NIHI' V{IY trong qu.i trinh hau chi co V:IY him diroc nung nong chay vii khucch t.in 

vao kim loai hall. 

1Em vii)' 'hroc SI'I' dung rClIIg rili trung cac nganh cong nghicp va dan dung vci 

nhung dac di0111 co ban Iii qua uinh han chi dn 1l1()l nang luong nho d0 lam 

nong ch.iy v:IY han. Day IiI mo: phuong phAp him r{11 don giinl nlurng hieu qU:1 

k inh It: cao , khong g{IY ncn Sir thay dCli thanh phan va t6 clurc kim loai VI vung 

anh lurong nhier nho, It chiu anh hU{fIlg cua uug suai, khong gay bien dang, 11I6i 

him v.iy Cild() kin khlt cao. Tuy thco loai v:1Y, moi han co lhe' co co tfnh cao, ell 

Ihe' him nhiing kct cau plnrc lap, v{tt [icu cLllIg loai hay kh.ic loai mil cac plurong 

ph.ip kluic kho tlurc hicn , khong Cll phan nho ncu hinh IIHk dcp, sal! khi hal; 

khong C{1I1 giil cong C:l1 got, n:lllg su:"!t CIO. 

6.6.2. \ldy lUI" I'd thu/i« ha u 

Khi han V:IY thl V:'IY hiln viI thuo,. him iiI ycu t() quau tr()ng quyct dinh ch{lt 

luong ket diU han. TtIY thco nhict dll l1I)ng chay ta co lhe' phan vay han thanh 

hai loa; : 

a . Vuv /1<11/ 'I/,i/ll Iii loai co nhict d6 nllng ch:'l)' thap ( < 4-50" ), d(> h~n va do cirng 

thap, co tinh kern. V;\)' mcm dlJltg h.tn c.ic kC:I cau II chiu lire. lam vice (rlllli~l 

de) thap. Ihuong dllllg c.ic loai v{tl Iicu nlur hop kim: Sn-Pb, Sh-Zn ... Will vay 

mcm lOlg dung trong cong nghicp dicn ur, e(mg nghicp nhc, coug nghiep thuc 

ph{tnl... 

/,	 \ '(i." lian ([II/g la loai vay co d() ben. d(, ctrng cao. M6i han V:'IY drng c6 kJI:'1 nang 

chiu tai InHIg doug, cac loai lire kco, life xoan... V:IY han IIHrong dung nlur h9P 

kim dtlng, bac , nikcn, s(ll, nhom... Will V:'IY clrng dllllg trong che' tao CCf khi. san 

XU:"!1 c.ic dung cu cat. .. 

I, Till/Ire luin 

Ngoai V:'IY him, khi hitn v'l)' ngu(rl la c(1Il ph:!i dllllg dc !oai IIu:Cic him c16 
liiln sach eh,) han v;) IhllC d{ty <ill;i lrinh khucch l;-tn V:'IY. TllU6c han gllill dc 

ch;'!t nJur axil, 1ll1l6i cJorlla kelll, Illu()i kali', borac _.. 

6.7. cAe PHUONG PHAp HAN t>/~(' BII~T 

6.7./. lJrtll 111(( sat Iii pillfo1lg phap hillt ;ipllfc, Ilila Ill<!ng nhiel sinh ra do Illa sat 

giil'a hai IIIat lic'p xlk nung Illlng Il\()l han dcn lrang lhai dc'o viI Ullllg ILIc Gr <16 
lao IIIeli him nJur him ap hrc. 

Tren hinh 6.2.'i chi licl 2 dlfqc kep chal lmng gia co djnh ], chi liel 3 yuay 

Iron v6i v{otn IOC x;ic dlnh, khi Gp nhe bc Ill~!l lie'p xuc 4 M li.lo nhi~l hr,!ng Illlng 

nong 1ll6i han. Nha luc Gr P Illeli him dLII,1e Ili,nh thanh. 
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6.7.2. HADsj~Q Am la pmrong phap .z
.\ 

han ap11,c . DU'Oi. 13.c dung d6ng
 

thOi len v~t han cac dao dong co
 ! 
hQC vei tAn s6 sieu am va urc nen • 
thich h9'P &! m6i han c6 trang 

thaidlo. 

Trtn hinh 6.26 la so d6 

nguyen H han sieu am. Dong cao Hina 6.25. Han rna sat 
tan tit may phat sieu am truyen 

vao bi6l tl1 1 tao ra tan s6 sieu 

am ( goi l3. dao dong sieu am ) 
truyen qua b¢ truyen dao dong 2, 

den dung en 3 VaG vat han 4 lam 

cho m6i han c4t.dfn trang thai deo. 

Tai trong P qua don bay va dung 

en 5 tao IU'c nen lam cho cac phan 

tU han thim tMu VaG nhau tao 

thanh m6i han. 

Hom situ am dUng ~ han cac vat 

han Dbo ,mlmg < 0,1 mID, ktt clu 

phUc tap khong can lam sach cho ban, thOi gian han r:U ngin rna cac pbtrong 

pMp khac kb6lh1;rc~. 

6.7.3. Hm lJ6 l3. dang han 11' hrc, Dba tac dnng ella 
3p l~c nO tao ra s\C va ~, tMm tMu gili'a hai ~ 

~t v~ han rna tao th8.nh m6i han. Tren hlnh 

6.27 Iii. so ddhom nO .V~ han 2 ~t tren gia I,
 

ngoi nO 5 vii.thu& ~ 4 tcii ~ tren ta1n han 3,
 

~ nghieng ~t g6c a..
 

.;\ 

~ I \0( 

~t",~ ~,,""" ,,,,-,,,,~"";'<"\ . 
Hiab 6.27 Han n'" Hinh 6.28, Han xi di¢:1 

Hom nO hlnh thanh m6i han b trang thai cl:n dUng tao phOi can, phOi c6 hai 16'p 

kim loai khong cnng loai. 
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6.7.4. Hsn xi~ 111. phuong phap han n6nl ch!y nM nang IUQDg ~t csa vung 

xi han long khi c6 dong dien di qua lamkim loai v~t han va d* c:rfc han n6ng 

chay. Di¢n ctrc nong chAy clia han xi ~ c6 ~ vu gay hO quang de lam 
n6ng chAy xi han va b6 sung kim loai cho m6i ban. 

Han xi dien 111. pmrong phap t6i U'U &! han v~t han c6 chibl day 16'0, han clap 

phnc hdi cac chi tItllDiiy di mon. 

Teen hlnh 6.28 gici thieu sCI d~ han xi dien. Hai v~ han 1 dnoc n6i voi nhau 

IXrim6i han 8 do vung han 6 dong dac, tAm ~ 2 kern !beo cac 6ng din mroc 
lam nguoi, vung xi long 5 diroc tao thanh do h6 quang 4 ban dAu 40 ra, giA. d~ 

dien C1;1"c, c6 6ng dande! dandi¢n C1;1"c 3. H¢ th6ng 7 eung cap thuoc him . 

6.7.5. Hhl plasma bO quang ( hmh 6.29a ) 

Trang thai plasma cia v~t erult c6 nguon nang hrong rat 1&1, trong d6 v~t chat 

tir trang thai k.hi chuyen sang trang thai plasma tao ra ~t d¢ cao hang chuc 

ngan d¢ C. De nhan diroc trang thai ion cia khf, nguoi ta sir dung 6Dg ph6ng h6 

quang chay giJia dien ctrc bang vonfram va mi¢ng phun ~t Irong 6ng hmh tru . 

Ap hrc cua khi tro co tac dung keo dai h6 quang lam xuat ~ dong tia hep c6 

nnrc ion hoa rat rnanh va tao ra ~t d¢ coo. Nhiet d¢ cua ngon lira plasma b6 

quang c6 tht dung han ho~ cat kim loai voi nhiIng chitu day kbac nhau. 

a. b.
 

Hinh 6.29. Han plasma (a) va bJn bing cham tia di¢D at(b)
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6.8. HAN CHAT DEO 

CMt deo cnng khong dUng de han vl khi co ~t dQ cao Unh ch4t ella no ~ 

bi pM hUy con Ioai deo c6 Unh han rat tOt oen c6 1M han n6ng chAy hay han ap 
lire. Cac pmrong pnap han chat deo gem; 

+ Hsa b3.ng ld1f Dong la pmrong phap han dira tren co sl:J truyen ~t eu.a 

khong khf, khi CO2 b trang thai n6ng vao vung han de nung n6ng v~t hAn chAy 

deO va khi dong ~c tao thanh m6i han. Tren bmh 6.30, roO phun khi n6ng 1 tac 

dung len vung han 5 tren v~t han 4 nung n6ng v~t han va que han b6 sung 2 

chay deo de 40 m6i han 3, 

Hankhf nong se lAhop
 

1'9 khi han v~t l~u chAt deo
 

khong bi f'Jxy hoa.
 

+ HJn rnasat nrong tl,t
 

nhtr han knn loai ( xem muc
 
,--:>._--r6.7.1 ). N~t do rna sat 40 ra
 

lam vat l~u chay &0 va 40
 
thanh m6i han.
 

+,Han bang df!.DIJ cu
 

lr'Uyln nhi¢t
 

Tit cac dung C¥~ b~t, 

da chtqc nung n6ng dtn ~t 

dQ thfch hop truy6J. vao chO H1nh 6.30. Hea chtft d~ bang kh1 nong 

tiep xtic gifta hai v~t han dt 
clning deo ra va khi nguoi se lett dfnh l~ voi nhau. 

+ Ha.n b8ng dong di¢J ceo tin lA dung nhi¢t tTl dong ~ coo tan truyen qua 

cac ~ ctrc lam cho v~t han V1Ia bi chAy cleo V1Ia bi ep c~t diroi tac dung cua 

~~c. 

Pmrong pbap nay thmmg dUng hop ly khi han cac tim chat dio mOng ( ni 

lOng) 40 ra m6i han km, dung ph6 bitfu Irong bao bt dong- g6i. 

6.9. DAN KIM LO~ 

6.9.1. Thlfc chn v,j dlc diim 
Dan kim loai bang keo dan ( ct1ng goi la nmra t6ng hop ) la mot phtrong phap 

gia cong t.itn tie'n. can eft vao v$t li¢u n6i, v~ li¢u dan, Linhmao din cua keo dan 

rna sir dung cho cac Iinh vtrc khac nhau. Phuong phap nay thich bop cho v~c n6i 

cac tam mOng tTl cac Ioai hop kim cung Ioai hay khac Ioai, Hi¢n nay da c6 nhiblg 
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loai keo dan thich hop voi nrng loai kl!t cau, thilt bi va tfnh nang rieng bi.¢t. 

Dan kim loai nhe, tAm mong nhan direc d¢ bb1 coo duoc dung nhieu trong 

cac nganh cong nghiep hang khong, giao thong van tai, xay dt;rng, thift bi lanh, 

~t. biru dien. dien tiro thong tin ... 

6.9.2. Kco dan 

Keo dan dung trong cOng nghiep va dan dung c6 nhien Ioai, phu thu¢c VaG 

ihanh phan h6a hQC, co s6 trung hop cac cMt dinh kl!t ... chnng diroc che tao tren 

co s6 cac loai epoxi, cao su tOng hop va ngay cang c6 nhieu loai keo dan c6 tfnh 

cMt dac tnmg neng b~t. Ngum ta cIa tOng hop dtroc m¢t solo~ epoxi voi chat ~ 

lien k.e't khac nhau de cho cac loai keo c6 tfnh nang ~c bl~t ... Keo dan thueng 

gem phan nhira nen ( OO~a long) c6 d¢ nhot, mau vang nan hoac trang duoc hoa 

tan VaG cac dung dich hoa tan khac nhau, sau d6 cho them cac chat h6a cimg. Vi 

duo loai keo LUdOng ctrng P co \hi trung hop b nhi?t d¢ bmh tMOOg ( chat hrong 

moi noi kern ). Neu tang ti l¢ len 7% thi can 48 gio de trung hop (, 20°C, 10 gi<Y 

cit trung hop (, sooe va 1 gio cit trung hop a~t 1OO°e. Loai nay cao d¢ ben 

cao ( 2000 + 3000N/cm2 
), chin nhiet do > 50°e. Neu cho them 3% axit co hru 

huynh vao keo dan nay thi moi dan c6 kha nang kin voi dau, xang ... Neu them 

mn6i NaOH va amomac thi chin nhiet kern va nhay cam voi mroc, 

Loai keo dan voi 12% cMt t1,1' dOng cimg co \hi trung hop va say kho 0 60°C 

trong 4 gio, 

6.9.3. C{Jng ngM dan 

a. Chuin bj 

Viec chuan bi bt ~t dan quyet dinb d6I chat hrong moi dan. Co tht thuc 

h1¢n viec chuan bi do bang co hoc ( phun cat, ~ tinh, phay tinh ... ) di d¢ nhap 

000 trung bmh khoang 0,5f.UD voi yen can cac bt mat phlii tnlng khOp. DUng 

phuong pMp hOO h9c dt khir cac ~p cMt gay k.h6 khan cho s1,1' bam d.Jnh cua 

keo. Vi dv., dt lam s~ch dan tOO c6 tht dUng axttOn. San k.hi lam s~ch con phai 

say khO bang ~t ( dong khi nong ... ), ho~c dUng d.i~ h6a di lam s~ch dan rna 
... Vi dv., <if nang cao d¢ btn m6i dan hqp kim OOOrn ta dUng cac phuong pMp xit 

11 be ~t bang each ~o ra m¢t lOp chI lam co s6, san d6 lam s~ch dan rna bang 

h6a h9C hay d.i¢n phan ... Thep cacbon va thep hqp kim lam s~ch dau tOO bang 

dung dich lUtm ho~c HP03, nen la hqp kim Mng \hi phun cat va khit dau rna 
bang cac dung dich bOa tan ... 

b.01{)nkeo 

ChQDkeo dan can chli ydfn an toan k.hi sir d'Q.I1g. On d8m bao chinh xac vt 
ti l¢ va th3nh plilil cMt n61 co so va cMt h6a crl'ng, lam 1~ hon hqp keo. 
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c. C/Jngn~ phU kxo 

Phil keo len be t:Ili).l dan phlJ. thnoc vao trang thai va nlti¢t do. Blnh tmrong 

dnng ch6i quet ~ phil keo len bt ~t r6i sAy b 4Q°C eli keo phin b6 dtn ~ 

thanh lap mong. M¢t 86 loai keo voi ~t d¢ lhuoog thi b trang thai cln, neu say 

den 120°C n6 se cMy long va phU deu len bt ~t vat dan. 

d.Ep 

£)Q dfnh ktt ben cua m6i dan con phu thuQc vao ip nrc rieng phan tac dung 

len m6i dan trong qua trlnh dan va khoang each ph3i chon hop H. Vi dI;1, keo dan 

epoxi can sv tmng hop I:J ap l1,lc Ian (ap 11,lc ritng can khoang 0,2 N/cm
2 

). 

~ m¥ ep co tht dung vong dan h6i b~g cao 8U .t6p. Khi dan b nlll¢t d¢ cao 

can sit dung dO ga th1ch hop voi ap luc b~g 10 xo hoac khf nen. 

Hlnh 6.31 gici thieu sa d6;ip hrc tac dung len be ~t dan, hmh 6.32 bib! 

!hi ap ltrc tac dnng len ~ mat dan. 

I 'J 

f r , 
Coo .:'U 

, /,,/,//'///," .r , ... "
 
" ~'\ -. ", "\..
 

:' \. 

Hinh 6.31. Sadd iplf!e lae Hinh 6.32. So dd ip ltfe ta&
 

df!..Dg1&1 be'm4t din dfIDg1&1 YO eao sa
 

--~ 

H1nh 6.33. Sa dd din cec t.fm meng 

Hlnb 6.33 gioi thieu pmrong phap dAn cac tam mOng va hi.nh 6.34 gidi th~u 

ptnrong phap dan thanh kim loai ( Wnh 6.34a ) va dan 6ng kim loai (hinh 6.34b ). 
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\ 

.- . - . - . - . - . - . - . - - - . 
.

a. b. 

lI1nh 6.3-t. Su dd din £hanh lam Ioei ( 3 ) va <Jag ( b) 

Trong cac nganh cong nghiep, din dung dt n61 cac chi tiet. de san pham, 16t' 

6, 16t true, din phanh, eon...M6i dan eo th~ lam viec b nhiet d<> < 100° C. Hinh 

6.35130 vi du dan hai phan cua mot noi bang thep hoac hop kim nhorn dap tit hai 

phan ghep lai bang m6i din. 

Huili 6.361il so d6 thay 1M moi ghep ren bang dan kim loai. Din con dung 

noi cac thanh. han noi dung eu hoac dan pnuc hoi cac chi tiet may bi g~y, V0, 

mrt ... 

Keo dan 

a. b. 

Hinh 6.35 So da' dcin hai pbsn aoi Hiaii 6.36. Soda' dcin kun Iosi 

£hay thtnip rea 

3. Malghip rea 

b. M6'idcin 
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GIA CONG CAT GOT KIM LOAI
 

7.1. N(;LJYI-;;N LI CAT G(H 

7.1.1. Thuc chat doc diem 

Gia cong kim loai bang cat got la qua rrmh cat di mot lap kim loai ( goi Ja 

luong du gia cong <16 tao thanh phoi ) trcu be mat ella phoi M duoc chi tiet co 

hinh dang, kich tluroc, do chinh xac, d(> bong theo ycu cau ky thu~t tren ban v,e. 
Qua rrinh d6 diroc tlurc hien ireu may cong cu, bang cac dung cu gia cong cat 

got, cting co the tlnrc hieu bang tay boi cac dung cu thong tlurong. 

Day la nhl"mg plurong phap c6 the dung gia cong tinh, gia cong Ifin cuoi ch~ 

dat diroc d(> bong, d¢ chinh xac rat cao ( mit. mot so plurong phap khac kho thay 

the diroc ), d~ ca khi hoa, ItT dong hoa, cho nang suat cao trong san XIJ<lt dan 

chiec den hang loat va hang kh6i. So luong nguyen cong gia cong dt got dat t6i 

60 -i- 70c;.~ cong vice gia cong co khi, S6 hrong may coug cu ( goi la may cai ) 

chicm m¢t tl l¢ krn va gilt' me)t vi trf quan trong trong cac nha may, phan xuong 

co khi. . 

7.1.2. Sit tao hinh be" mdt 1'0cdc dang be" "'(it gia cong 

Hlnh dang he mat eric chi tiet, dung cu ... rat da dang. Khi mot diem chuyeu 

dong tao thanh mot duoug ( hinh 7.1 a ). mot doan thang chuyen dong lien t~IC 

dua tren mot duong kluic tao thanh mot mal ( hlnh 7.1 h ) . D6 la quy tfch cua 

mot diem hay mot duong. 

A 

a /J. 

Hinh 7.1. QIl} '[eli 0/(/ III~)' dir>//I 1'l/ III~)' dO~lII 'I/ljll~ 

Hinh 7.2 gioi thieu mot so vi du tao hinh cac be mat dien hinh : Il1i,U phang, 

mat non ( mot plurong phap ), mat tru, mat cau, mar than khai - mat ke khai 

trieu (hai plnrong phap ). 

Chuyen dong tuong doi dt tao ra duong sinh va diroug chuau goi la eliuY//I 

d~)/lg '«0 Iii /III. Chung co tht la chuyeu dong dun gian hoac chuycn dong phrrc 
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~ !beo cac pmrong phap cbCp hinh, bao hmh, quy Uch ( theo vet) va pmrong 

pilap t.ifP xuc. 

~ 
I 

2 

a. b. c. 

3 

d. e. g. h. 

JJ1nh 7.2. Cic d~g be'~t chi ti4tgia c()ng 

7.1.3. Cbuyin d~ng co ban va cae phuong phip gill cbng dt 89t 

a. Chu,Yin d(Jngco.ban 
Chnyen d¢ng co ban la cac chnyen dong de th1;re hi¢n qua trlnh dt got, hlnh 

thanh cac ~ ~t cia chi ~t gia cong, c6 tht phan ra : 

) l-I 
,~ 

...: ~il\ 

/ .'~', L~V 
/'-~~, 

>------ --~.: 

v....
.~ 

( , \..,...._.-,--
\ I . 

. \ .. ;/~ 

5 -

~! Pilatd) Khoan 

H1nh 7.3. Chuyin d~g co ban trong qua trin.h cat 

171 



- CIIlIY/1I d(}lIg chiul: I clutveu d(jll,~ (,il ) d~ tao ra phoi, ilurong ky hieu Et V 

hoac n. Chuycn d{lng chinh co th0 Iii chuycn d(mg quay iron ( ticu, phay, khoan, 

mai ... ) hoac chuyen (king thang ( bao. \DC, chuot ... ). 

. ('lilly/it d(jug d/lll duo Iii chuycn l!t.lng d~ ticp tuc qua triuh cat.co the la 

chuycn d(;lIlg lien tuc ( tien, phay, khoan. doa . mai ... ), hay gian doan ( hill), 

xoc ... l, co the Iii chuyen dong quay troll hay chuyen doug thang. 

l linh 7.?> git'Ji thieu ciic chuycn doug co hall ella m()t so phuong phap gia 

coug dicn hinh. 

7.1.4. DlInK ell cti! ( dao cat , 

/V1,il /I IIi I( 

.2 ,'vIdl sat: iliinh 

3. !'vi £il 11I1i pli« 

4 II/iii 1'£11 cltinh 

) LII'()" ell I fllllI 

6. I.llill II(}' lir'jJ 

Hinli 7.4. Dcu» tie u 

l linh 7..4 gi6i thieu mot /oai dao ticu, dai (lien cho de loai dung cu cal, 
g(jm phau cldu duo ( phan lam vice ) vii fllttill than ( can <lao) M ga lap dao leu 

nuiv. 

7.1.4.1. Dinh nghia II III d 

l Iinh 7,4 gioi thicu c.ic he mat
 

vii fU'C1i cat tren dao, hinh 7.5h
 

gi6i thieu cac \-'0 mat tren phoi,
 

hiuh 7 .5a lit cac thong so cat va
 
dieu nch tiel dien phoi.
 

ll. 
b, 

Hinh 7.5. SO' de>' edl khi tien 
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a. hen phoi co cac be- mal cdn gia ding I ( dura gia cong ), bi tntll dang 

gia cong II (dao dang tiep xiic voi chi tier gia cong ). be'm(ll dd gia cong ll/ 
( dao dii di qua ). 

b. Treu duo ( phan '~1111 viec ) Ihco plurong chay dao co mtil truocl la mat 

thoat phoi, mdt sail chinh 2 la be mal doi dien v6i 11l(l1 dang gia congo mtit sau 

phu 3 la b~ mat doi (lien vbi mat san chinh con mdt Iloi fie,) la b~ mat noi tiep 

cua mal 2 va 3. 

Cac luai cal gom l/{(n cat chinh 4 la giao tuyen mill 1 va 2, d6 la phan lam 
viec chu yen ella dao, luoi edt phu 5 la giao tuyen mat 1 va 3, no co mot phan 

tham gin vao qua trinh eft! got, IltiJi lIoi tiei} 6 la giao tuyen ella mat tnroc va 

mat noi tiep. Dao tien rcn c6 hai !trai cal chlnh, dao tien rfinh ( dao cal dirt ) co 

hai luai cal phu ... 

I' C/IC b/ nuu toa do cuu duo 

M{il cat la mal phang di qua mot diem cua !tem cal chinh va tiep xric va! 
mal dang gia cong tai diem do con mat day la mat phang di qua m¢1 diem cua 

luai cal chfnh va vuong goc v6i mat cal tai diem d6. . 

7.1.4.2. Cac g6c dao 

Hinh 7.6 trinh bay cac goc cua m(JI con dao tien ( con goi fa cac thong so 

hinh hoc cua dao lien) gam: 

y- g(k truoc' chiuh . 

( goc thoat phoi ) la 

g6c h9'P bai mat tnroc 

va mat day, do trong 

tiel dien chinh 110 co 

anh lurong tnrc tiep 

den qua trinh cal. 

(,6c nay co lh~ Iii 

g6c diroug, [lin hoac 

bang khong, tlnrong 

y = - 10 + 15". 

a - gO( suu cliinh 

.( goc rna sal) Iii goc 

hop boi mal tnrac va 

mat sau chinh , do 
Hinh 7.6. COl' gal' dao tie n 

irong tiet dicn chinh, 

No anh lnrong tnrc tiep den rna sat gili'a dao va phoi, rhuoug a = (, + 12°. 

j3- goc de lil goc hop boi mat tnroc va mal sau chinh, do trong liel dien chfnh. 

Y + 13 + n = 90° 



Ck g6c phu cling dinh ngh!a (uong urulurng do trcn liel dien phu. 

qJ gcic IIgIJir/llg cit/lilt I~\ g6c hop boi hinh chieu ella ILfOi cat chinh xuong 

mat (\.\: V~I plHfO'ng chay <lao, 116 .inh hU('111g true iiep den qua trinh cat va d() hen 

cua <lao. '1l11f(1I1g 'P :::: 30" -;. 70'. 

(P'- g()(' IIgltu'lIg plru In g{lC hop boi hinh chien ella Illoi car p1W xuong mat 

d.iy vii phuong chay dao, lhuang (P' :::: 10"-;. IS'. 

t: g(j( /1/1/1 duo ( dinh <lao) Iii gIll' hop boi hinh chien cua luiji cat chfuh V~l 

hiuh chicu cua ILfCri cal phu \cn mal day, n{l ,'\I1h IlWJl1g den del hen ella <lao. 

.p + f: + (P' :::: J Kli' 

7./.5. Cdc l/u/IIK Sfr I'e yell If/ cal I'd che df/ cal 

lliuh 7.5 vn 7.7 giai thieu m()l so theJllg so ve chc dCJ cit!. 

7./.5./. To« do cal Iii luang dich chuyen urong deli cua mot diem tren 1l1("1i eftl so 

v6i chi tiel gia l'(lng lmng mot don vi lhili gian tinh hi\llg m/ph, rieng mai nnh 

hang 1I1/S. 

Khi ticn , khoan , doa ... v 
IO()O 

Khi bao, xoc .... v L 

IO()OI 

lro~ d6 :	 J) - duang kinh ella phoi (1 lhoi diem xet ( n1l11 ) 

n - sci vong quay cua phoi hay cua dung en cal ( Ir\IC chfnh ) lrong 

Illill pluit ( voug / ph ) 

I, - chieu (bi hanh trinh cua dao khi liun viec khi bao, xoc ( Illlll ) 

I - thili gian c{\n tluc: cho mot hanh trtnh ( ph ) 

7.1.5.2. /,lftflIK ehay dao 

Lll'(111g chay dao la luong dich chuycn nrong deli ella dao so voi phoi theo 

huong chuyen d(>ng chav dao sau melt vong quay cua phoi hay ella dao 

( mm/vong ) hoae mot hanh truth kcp ( nun / hanh trinh kep ). 

- I.irong chay dao cho mot hauh trinh kcp ( nun / hanh trinh kep )
 

- I ,tHJl1g chay dao cho Ill()l pluu S, ( nun / ph )
 

- I.tlong chay dao cho mot vong S, ( nun / vong)
 

- I ,Lfo'ng chay duo eho mot rang Sf ( mm / rang)
 

s" :::: \.n :::: \.l..n 
trong do : / - sCi rang cua Ill("1i citl 

7.1.5.3.	 Chieu sdu eill I ( mm ) Iii khoang c.ich gilla h~ mat dii gia cong va be 1Il~1 

chua gia cong. Khi lien, doa, mai tron ... 

() - d 

2 

174 



Kill khoan d = 0 ; kID bao, XQC. mai pMng ... t = H . h. Trong d6 H Ill. chitu 

cao phoi lIU'Oc gia cong, h 13chieu cao chi tilt sau gia congo 

7.! .5.4. Diea tfeb tiet di~n ldp ptioi edt f ( hlnh 7.5a ) 

f = S.l = a.b ( mm
2 

) 

Ltrong do . a Ii! chieu day cat,
 

b 1achien rong cat.
 
7.1.5.5. ThO'!gum gia c(Jng T( phtit ) 

T = Tm -+ T:>'>-1 + Tpl'MJ + T"8 
trong d6 : Tm • thai pan may 

Tphu ' thai gian phu 

Tpmu - thoi gian phuc vu 

T"8 • thai gian nghi ngoi 

cua cong nhan. 

Thoi gian may cho i Iftn chay 

dao thea so d6 Woo 7.7. c6 tht tfnh : 

L
 
1 m = -1
 

n.S 

7.1.5.6. Nang suft dt N ( chiec / ph ) 

'"., -
T 

Nhirng bien phap di nang cao nang suat la giam 1 sao cho 6 = t thl i = 1 

( hrong dir nho nhat ), tang n nghia la tang toe d¢ cat V va tang hrong chay dao S 

h9P 11. 

7.1.3.7. Dt) boag M' JIJ4t chi tiet gia coag b 

a 

a. b. 

Hinh 7.8. sadd sec dian Jnh hu6ng ctis ltroug ctuy dso d6:J. ao bong blm;Jl 
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Khi hrong chay dao qua n110 ( S < 0,02 mm/vong), dao gilll nlnr khong cat 

lila tnrot treu b~ mat, I:UI1 bien dang dco. Ngiroc lai neu S Ion tao nen st.f nhap 

n116 b~ IW)t va d¢ bong giillll. 

- N6u miii dao nhon tuyet d6i ( hinh 7.xb ), ta eo :
 

f" = a . b = S. t
 

l'lurc te f" = [II - r = I'll - (li~1I uch lam giae ABC
 

r = flABC = ( AB . He ) / 2
 
r = (AH + IJH ) . (,ll / 2 = S. CH / 2
 

= (CH. corgo' + CH . corgrp ) . OJ / 2 

S 
-.. ell =
 

corgqi + eotg<jl'
 

Vay S tang eli tang va d¢ bong giam.
 

- Neu miii dao eo ban kfuh goc IU01I r ( hinh 7.Xa ), ta co :
 

f = dien tfch ABC = di¢n tfeh ABOO' - 2di¢n tich ('BO 

CH = HI - JC = r -..j rC 
- Sc / <1

__ r - CI I = ..j rC - Sc/ <1

r2 2 __ - 2.r.('I-! + ('If = r - Sc/ <1

Vi CI I nho, nen CII C In v6 cling be, duoc bo qua: 

CI I = S: / Xl' 

V fly S khong deli, r ci\l1g tang thi ('II dtng giam viI d¢ bong cang lang. 

7./.6. II if II lWmg ,'£jllj va co'hoc xdy ra khi cal g~ll 

Nhtrng hien urong v~t \y va co hoc xay ra trong qua trinh cat gor eo anh 

lurong nhieu den qua trinh gia coug nlur di;> bong, d¢ chinh xac, do ben cna dao, 

nang SUflt ella qua trinh cat got. .. bao gom sir hinh thauh phoi , hieu nrong bien 

cirng , hicn nroug leo dao, lire cat va SLC rung dong khi eat got, sir mai man dao, 

nhiet sinh ra troug qua triuh cat got v.v ... 
Phoi

7./.6./. S~{ hinh thanh phoi I'll cae loai phoi 

Khi co ngoai hrc tac dung ( VI du bao , hinh
 

7.<) ) , dao nen vao phoi lao bien dang dan hcli
 

rai bien dangdco va pha huy d6 l<kh ra mot lbp
 

kim loai goi lit phoi.
 Chi tiel 
Tuy theo tfnh chat ella vat lieu ( deo hay dIm ), 

che de) cat, cac goc do ella dao ... lila phoi e6 cac, ... .
HlIIh 7.9. SII' hinh thanh IJIIOI 

dang khac nhau. Can cu vao dang phoi ta d.inh . 

gia diroc chat hrong dung cu, d¢ bong, SIr ticu hao nang hrong ... 

. l'hoi \'/.11/ ( hinh 7. l Oa ) sinh 1''1 khi e;lt var lieu don, phoi co dang hal khong 

d~1I nhau. luc cat thay d6i lien tIIC, rung d(mg nhieu, d(l b6ng be m~t k~m ... 
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Hinh 7.10. Cic Iosi paai 

- Phoi b{1c ( pboi ,rep, pboi mdaa ) dircc tao ra khi cit v~t l~u khong don, 

kern deo. Phoi dU'<;1C tao thanh tirng manh, x~ chong len nhau nee hrc cM thay 

dOi khOng n.luJu va d<? bong cao bon ( hinh 7.1Db ). 

- Pboi dJX ( cuoa, db) kill cit v~t 1* deo, t6c d¢ cat Ian. Tnrong hop nay 
phoi keo dai ra hoac cuon thanh tirng cuon, hrc coit it thay dOi , d¢ b6ng be ~t 

cao, nhnng gay kho khan cho qua trlnh cM, &; gay t.ai nan ... nee thirong dung co 

cfu be phoi cit be phoi ra tirng doan ( hmh 7.1Oc ), 

7.1.6.2. Nhi¢t cit ( hlnh 7.11 ) 

Trong qui trlnh cat. rna sat giiia 

dao voi phoi va giira dao voi phoi
 

phat sinh nhiet (, vung cit co nhiet
 

d¢ cao ( nang ngan d¢ ), 3nh lnrong
 

tl.nh tnrong dtD. chAt hrong bt mat,
 

d¢ bong, d¢ chinh xac gia cong, d¢
 

ben dung C¥ cit va nang suat dot.
 
N~t sinh I3. truyen vao chi t1tt
 H1nh 7.11. Sa d(J' pbAn bo'nhi¢t cit 
( Q. llll 4 % ) , truyen vao dao 

( Q;=s15+2D% ), truyen vao phoi (Qp~75+80% ) va truyen ra khong khf ( ~2%), 

Ta co , Q = Q. + Q, + Qd + OJ.: 
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De gi.im nhier cM ra dung clung dich rron nguoi voi yeu du gi.im nhier do, 

boi troll, bell IfIU, khoug ,'ulh huong eTell moi truong, khong lam dao , chi tiet 

m;IY, do g;l b[ ;ill mou, gi. Co the dung d.iu, UUO'C xii phoug, dung dich xiit, 

emunxi ... lam clung dich rron nguoi. 

7.1.ri.3. Luc ctit ( hiuh 7.12 ) 

Luc c.ir sinh ra troug qua triuh c.it, 

co .inh huong true riep den char luong ( 

be mat chi tier gia coug, do mall dung 11 - - - - -Px 
cu, gtty ra d~IO doug anh huoug dell may .'. 

moe rhier bi. Co the tong h91) lai rhanh
 

luc P vii phan rich rhauh bu hrc rhanh
 

phfill rheo ba rruc roa do nhu sau : S
 
- Pz la luc riep ruyeu ( luc cat chinh,
 

luc voug ) ClIUg pluroug vii chieu voi
 

vecro roc do car. Pz co gui rri lou uluft,
 

dung M riuh cong suar doug co chiuh
 

c lla nuiY.
 

- Py Iii luc huong kinh ( hrc uon ) t;IC
 

dung troug mat phiuIg ngallg. No co xu
 
Hlnh 7.12. LI/l' ccit

huong uou chi tier vii co anh huong tnrc 

riep dell do bong vii do chinh x.ic gia cong. 

- Px Iii luc chay d~IO ( luc doc ), nguoc chieu voi chuyen doug chay cI~IO, 

dung de tfuh do ben ella ciao vii eo cau chay (L.1O, Theo thuc nghiern ta eo : 

Pz : Py : r, =1 : 0,4 : 0,25 

7.1.6 ../. Sa I1Ulimim WI turic be'll ctia dao ( h111h 7.13 ) 

Do r.ic dung nhier h c
 
vii rna s.it, (LIO bi man
 

dfill qua ba giai donn :
 

mai mou ball dfiu Oa
 
h, 

(miJi ril ), sau do Iii. b 
donn mai mall 011 diuh
 

ab ( thai ginn l.un viec
 
o 

binh rhuoug - dai nhfit ). 
t. 

r« diem b ( til ) rro' .n, /J. 
a.dao b] mni mall rang dot 

Hinh 7.13. Sl/ /IIc1i /lIOIl dao 
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ugor va khong the lam viec duoc nira ( uinh 7 .13a ). 

Dao ~6 th~ b] mai mall m[lt rruoc, mai mall l11~t sau, cuug ~6 th~ bi mui mall 

ca mat rnroc vii mtlt sau ( hinh 7 .13b ). 

Nguoi ta qui diuh tieu chuan liun viec binh rhuong cua dao b.ing ruoi bell T 

( tinh bang phut ). D6 HI thoi gian qui diuh mil dao lam viec lien rue giua hai Ifin 

mai lai dao hoac thay dao. VI du, voi dao thep gic T = 60 + 90 pluir, C1<IO h91) 

kim cuug T = 45 -i- 60 phut, d<10 tien ren, dao dinh hinh, d<1O baa T =l:~0 plnit... 

Khi gin coug tu dong ~6 th~ Iffy T =15.;- 30 pluir. 

7.2. CHlJAN - D~NH VI - GA D~T 
7.1.1. Bac tudo (hinh 7.14 ) 

Mot vat dn tuyer doi trong khong gian ~6 6 bac tv do. Khi dat rrong toa do 

De c.ic Oxyz ~6 th~ phan rich rhauh eric chuyen dong tinh tie~1 doc true Ox, Oy , 

Oz 1:1 Tx, Ty, Tz va quay quauh true Ox, Oy, Oz Iii Qx, Qy, Qz. 

Mot khoi lap phuong rrong khoug gian dU9'~ khong che boi I11tlt xOy 3 bflc 

til do : Tz, Qy, Qx: mar yOz 1 bac nr do : Tx , Qz: mat zOx 1 b:~~ nrdo : Ty. 

7.1.1. Nguyen Me diuh vi 
z Qz

Khi b.ic tv do cli\duoc khong
 

che thi vi tri thea phuoug d6 da
 

duoc x.ic dinh, goi la diul, vi,
 

Dieu kien can vii du d~ mot
 

vftt rtm rrong khoug ginn duoc
 

dinh vi ( co dinh hoan roan ) la :
 
Tx6 lnic fI/ do iluac kl/()/,iS 

o ... • Qx,-/,e: tlOlliS (t/) 3 h~ic t u do 
T~I-----------\--~ 

1IIIeli cluo; kl/(J//iS c!l,,' t lteo
 

3 pll/{OUiS klu(c nhau WI
 
Y/I/(it tnu (I'IOY t u: t!liYi Hlnh 7.J-/.. Chllyel' d()lliS Cliu vdt nill 

kl/(JlIg tnlllg 1'(Ji (, h~ic f1( tro/liS kluJ/liS gia/l 
do. 

Nlnr Viiy so' bac nr do ( diem diuh vi ) til
 

I dell 6 vii so' buc ru do cung duoc khong che
 

till dell 6 .
 

- Mot 111[lt phtmg khong che' 3 bac nr do
 

( neu ~6 mot mat cT;\ khong che 3 ba~ ru do
 

rh] c.ic miit khac cuug dong rhoi ~6 mot so
 
bac til" do da dI19'~ khoug che - hinh 7 .16a ).
 

- Mot duong thflng khong che 1 bac nr do. 
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_ Mot diem khong che I bac tu do. 

_ I\!ot khoi v llgilJl, chat rru ugilll, milt tru ng.m, m(IJ COil ngi\ll khong che. ~ 

b.tc tu do (hl1lh 7.16d, g). 

_ Mot khoi V dai, chat rru diii, mat tru diii, m(lt con dai khong che 4 bac nr 

do ( hiuh 7.16c, e).
 

_ Milt cfiu khcng che 3 bftc tu do ( hinh 7 .16b ).
 

_Chat rr.im chi khoug che I b.tc nr do ( I1JII11 7.15 )
 

5.•-. 4. 
6 

_. - -3-0 - --~ 

:!t t I 
2 32 .3 

(i 
I).u. 

5 

5 

5
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Nlurug rruoug hop sieu dinh vi gorn : khong chi':' tren 6 diem, khong chi':' buc 

ru do rruug 1:-1p. Vi du, khong chi':" > ~ b.tc tu do treu mot duong thtmg, miit rru 

Ilg:-UI, l11::1t COil ug.iu , khoi V I1gtlll: khcug che > 3 bite rudo rren mot m.it phtlllg, 

rn.:lt c.iu; khoug che » ~ bactu do doi voi mar rru, l11~t COil, khoi V ... 

7.2.3. J.:i hie« (hlllh 7.15 ';17.17 ) 

1 Tiuh char cong nghe cua be miit. 

" 1\J:lt riep xuc ( chu.ui ) vy'=;==lr~ - r--.J:lt tho : net kep ~
 

- :\L-lt t inh : mit d011 -+ CD CD @@
 

Chuc 11:'1I1g th.uih ph.in cong ughe : Hill!, 7./7. Ky hi';11
 

V\ll rl. chat, chor tr;im ... 

1 ~L'lt riep xuc : 

- "L-it phtiug : - 1\ Lit c.iu - I\llii ram co diuh : > 
):l>- r--. Lit khuyer : - Mlii r.un quay 

-l\ltltkhfa - Miii nun eli dOIl~ 

7.2..1. Nguyc« tdc chou chlldu 

7.2..1.1. Chou ellllii'll tho 

Chu.tu tho chi chon 1{I,Il et:iu V;l mot Itill duy nhat, 110 co )' nghia quyer diuh 

dell rO;1I1 bo qu.i rrinh gia coug, phftn bo luoug clu cho c.ic be m.ir, dam b'-IO do 

chinh x.ic vi rrf tuong doi cho c.ic be mflt c.in giu cong... Vf du : gia cong 10 0, 

dllo11g kfllh D, kich rhuoc a, b,c so voi be m.it .--\ , B ( hinh 7.1 S ), ra co hai 

rruon g hop : 

- DI I" J'I' 
+ Liy ,--\ 1:1111 chu.iu rho, 

gi;l coug 16 0 +D. 

+ Lay 0 l.un chuan riuh, 

gia cong ,--\ k ich rhuoc a . I I
Lay A Elm chu.in riuh, 

gia coug B kich rhuoc b. b 

-t- c a 

- DII!' /{)/lg 

+ Lfy °Elm chu.in tho Hinlt 7.18. Chou e//IIi/11 

gia cong A kich rhuoc a. 

+ Lay A lam chu.in riuh, gia cong B kich thuoc b ( d~ luong du phan bo deu 

rniuh phe' phtlm neu 16 chic lech, COil, mea ... ). 

+ Lay A liun chu.in rinh, gin cong 16 4lD, t.un ° co toa do kich thuoc a, c. 
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NIl/lug IIgllYCII ttic chung : 

- NI'" ",) mot h,; lIuit kluJllg giu «Jllg 

ta chon m.it do linn ch u{in tho d~ su thay
 

dui vi rri tuoug doi gilla be m.it tho vii be
 

m.it riuh 1:1 nho uhar. Vi clu rren hinh 7.19
 

lJy.-\ lil chu.iu tho d~ gia coug B, C. D
 

don g r:U11 V01 A.
 

- (',J IIU)! ,J!J,; uuit kluJllg ,',;IU, ,Jllg Hilllt 7 JC) rhf?ll chuor:rh6 
fa chou be m.ir co vi rri
 

chiuh x.ic cao nh.it. Vi
 

du rreu hinh ve 7.20
 

ch u.u: rho ,-\ dong r.un
 

voi 16 chiuh x.ic hall
 

chuuu rho 13.
 

- IV,;/I "i,' h,' uuit
 

,7"'1) giu ,'illg ta chon
 

be m.it IU01Ig clu yeu
 
Hinh 7.::!(), elwin fh~c.iu dell (t.:1Il. Vi du
 

hiuh 7.19 chon A Ell11 chuau tho M gia coug
 

B, LIY B lam chuan tiuh d~ gia cong A,C,D.
 

- Chon chu.in rho vao be m.ir ruoug doi
 

b,-Utg ph.iug , khoug co ba via, khong d:lt (tiU
 

ngor, d.iu ror ...
 

- Chu.tu rho chi dung mot I.in duy uh.tr. 

l.in d:iu tieu. D~ dam bao Sirdong nun cua 

c;IC be m:lt I' viI C!.- khi gia coug true bac lien hinh 7.21 neu clung (2; de gia coug 

I vii dlnlg 2: d~ gia cong .:: rhl khoug dung mil ph,ii dllllg~, l.un chu.tu tho d~ 

gia coug ':; rai dung ,). Elm chu.ui rinh d~ gia coug I 

7.2.-1.2. CI/lld~, tilth 

Chunn tinh duoc chon thea C;IC nguyen t:IC : 

- Chon chuun riuh 

chinh 1:1 chuan rrung 

v6i c.ic chuan kluic 

(chu;lll Itlp rap, eta I ~D 

luoug - W01Ig nr hie a /1. 

l.im viec ). 
H hill 7.::!::!. Chou clnuiu till II 
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Vi du chon 16 CD cun bauh rang lam chuan tinh d~ gia coug eric b~ m~t, sau 

dO chinh be m~t 16 CD la chuan 15prap va ciing chinh la b6 m~t lam viec (hiuh 

7.11b ). 

- Chuan rinh ueu trung voi goc kich tluroc vii IiI chuan thong nhat cho nhieu 

Ifin ( d~ rninh sai so tich lily ). 

- Chon chuan rinh nen rninh bien dang chi tier khi kep ( VI du hinh 7.11a ) va 

de su dung ket cuu do gil rhuan tien. 

7.3. MA Y C()NG C\) 

7.3,/, PIa/II [oaf I'll kj hf¢ll 

u . Plum loai . 

Co nhieu erich d~ phan loai may cong cu : 

- Pltciu 10(1; (lieu khVillfmlg co may loai nho ( khoi luong <IT ), may rrung 

biuh ( khoi luong I + lOT), may liang ( khoi luong <lOOT), may CI.J'C nang ( khoi 

hrong >100T). 

- Tlie o de} chiuh .rae CI/U nU1Y ta ph.tu ra mriy sieu chinh x.ic - 10i.1i A, mtiy 

chinh x.ic cao - loai B, may chinh xac - loai C, chinh xiic t[llIg - loai D, may 

chiuh x.ic rhuong - IOi.1i E, 

- Theo t inh dll/! 1'(111 11/llIg ta phan ra IIUIY VUII 1Ic1l1g dung gia cong uhieu 

dang, loui san ph.un, IIUIY cllltYI;1I dtlllg dung gin cong mot viii loui san pham 

ho.ic m.iy tu dong, brin ttl dong, may t6 hop ... 

- Tltco ('(Jllg iI/lllg "'1 clurc llcillg Ie/III v;~;c Ei phuong ph.ip rhuan 19i thuong 

clung uht{t. Ta co th~ phau loai may cong cu th.mh m.iy tieu, m.iy phay , m.iy 

b.io , may xoc, may khoan, m.iy doa, may mai, nuiy cua - ciit, nuiy gia cong 

b.iuh r.ing .. , 

I). K.v 111'(;11 

B,lng 7.1 gioi thieu erich phau loai va ky hieu may cong cu theo TCYN. 

Ta tiy chir cai duu cua coug dung trong tell may la111 ki hieu ( T - may rieu , 

P - m.iy phay, B - nuiy bao, X - may xoc, CH - may chuot, K - m.iy khoan, 

D - m.iy don , 1\1 - may mai , C - may cua - ciit , R - m.iy gia cong rilllg - ren ...), 

c.ic ch u' so riep rheo d~ chi kieu may, eric kich rhuoc d~c rnrng quan trong 

( duoug kinh 16 lOll nhtll co th~ gia cong dU9'C, chieu cao ram may v.v ... ), do 

chiuh x.ic, rmrc d9 va solan cm tien ... yf du, T610A I~I : T - may ti~n ( COng ty 

co' kllf cong cu so I sAn xuat ), 6 - may v~n nilllg, 10 - chi6u cao tfml may 

100mm ( nhu v(IY chi tiet lOll lIMt co thi gia cong du9'c trell may la <1>400 ), A 

may dU9'c di tien tlr milY T6:!0. 
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7.3.2. TmyiD din va truytn d(JDg 

7.3.2.1. Tm~n din 

a. Truyea din {4p trung 

H1nh 7.23 gici thi¢n so d6 truyen dAn tip trung. Dong co ~ truyen vao true 

tru:ng tam chay doc theo phan xirong dt! truyen chuyen d¢ng d6l nrng may bang 

~ truyen dai, Hinh thac nay dan gJ.3n nmrng h* nay khong dUng vi ~n snAt 

IMp, c6ng kenh, khong an tom, r6i vii t6i, mu6n sira chira mot may, plW ngUng 

tom bQ phan xuong. 

. i 

s 
Hinh 7.23. So dtJ' truyen din ~p trung 

b. Truyea din nh6m 

MQt dong co, m¢t true truyen dung cho m¢t nh6m may ( dan may ), hien 

ciing it du<;'C str dung. 

c. Truyea din d(k l~p ( rieng bi¢t) 

MOi may co m¢t hoac nhien d¢ng co, hien 4i diroc dung pho bien, d¥ biet Ia 

cac loai may tit dong, ban t1;t dong c6 hang chuc dong co. 

7.3.2.2. Tmytn d(Jng 

CAe hlnh thtrc truyen dong gcm : 

a. Troyin d(Jng phsa cap Iiihlnh thttc truyen dQng rna trong gioi han n",., + n"..,. 

chicho ta m¢t s6 cAp t6c dQ nh.:1t dinh nlnr bo tmyen banh rang, b¢ truyen xfch . 

b. Truyea d(Jng v., c3jJ Iii Wnh thtrc tmyen dong rna trong gioi han n",., + Ilmg cho 

ta vO s6 cap t6c d¢ lien tuc nhtr b¢ truyen ma sat, thuy Iv-c ... 

c. Troy61 d(Jng pan doen Iii hlnh thttc tmyen dong m8 pMn bi d¢ng tln,rc ~ gian 

doan sau m¢t hanh trlnh cia phan chn dong nhtr co can con coc - banh c6c ... 
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Bring 7.1. Phau loai 1'(/ k/ liicu III(iy ca: kiu: loai th co tic u Cllll(/ll het uatn Tel 0\" 

Tell Nhom K ieu m;l)' Ghi 
m:IY m:IY ch« 

I :'. 3 -4~  6 --~-71  8 C) 

Tu clang. Nlfa ru Kho.ui. 1\J:i)' rieu M:IV vall 1\1:i)' tien jChU) ell Cic 
Tien T mot true clang. ReVOII\e c.rr clut ching Il :lIlg. nhieu citing m.iy 

chinh nhieu true I tien cur cI;\(} kh.ic 
Khoan K M:iy Nlla ru Nhieu DO;I Kho.ui Doa DO;I kirn Kho.u: Cic 

Doa D khoan clang true ro.i do c.in th lIcmg cuoug ngallg 111:\)' 

clllmr mot true chinh kh.ic 

5:10 6 M:i)' bao IVI:!y bao M:lY b.io M:iy M;i)' Cic 
Xoc X giuollg giuoug Ilg;lIlg 1\bv;;oc chuot chuor m;i)' 

CHnot CH mot rru h:li tru 11!l: 1Il I!: chinI!: kh.ic 
1\1;i)' phay M:iv r.ic Pha\ Phay clli'ng M;i)' phay Pha)' \ au Coug ;;011 CtC 

Phay P dung dung chep khong g iuong u:lIlg n:lI11 m.iy 
can I!: XOIl lien rue hiuh conz xon ronz 

-
ngang kh.ic 

Mili, 1\'\:iy m;1 i !VI:l)' miii M:lY mili 1\ 1:1)' rn.ri M:1Y m.iii 1\ 1ili Nghien. Cic 
d.iuh 1\'\ trou rron rroug tho ehuyen S;~IC,  111;li LIng c1;\ nh m:1Y 
banI!: uzo:u ( 16 ) dun £ clio bon£ kh.ic 

-
Tel HO)1 TH - - - - - - - -

-- ---
-

Rang 6:10. xoc 5:10, xoc Ph:l)' r;-lIlg Ph:lv Phay m:lt Pha\' Pha)' M:\v mai 
Ren R rang tnt r:lIlg Call tru.truc vir b.inh vir d;lu r:ulg ren r:ulg r;·ll1g. ren 

eLk bier 
Ctlt Dao D:i D;i N:lIl CII:1 Ola ClI:t 
dUl C tien 111;11 cli:l thtlllg b.ing eli:1 luo1 - -

c.it dut 
I ----- ~----
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7.3.3. B 0 truycu \lei co cau truycu dOllg th uou g duug 
7.3.3.1.	 T:~ so truycu duoc ky hieu b;illg chu i Iii tY so rruyen dong gifhl so voug
 

quay cua true bi dOllg 112 vii so voug (Iuay ella true chu dong III
 

k 

= 
Z 

Trang do :
 
II - so voug quay, D - duong kinh b.inh dai ( puli ), Z 1:\ so rang , k - ~o driu moi
 
TIlle vir, chi so I - true chu doug , chi so:! - true bi doug.
 

7.3.3.2. Truycn doug pIn/II edp 
u . TIII.",;'11 iToIIg ilcu (hlllh 7.:!~)
 

gorn b.iuh (lai ( puli ) Vil dai
 

( dai det - ph;~ng:, dai rhaug ,
 

dui tron. ~' clLIl~g: rruyeu chuyen (
 

clang: gum cue true xa nhau, 

nhuug coug keuh vii co he so
 

rruor 11. T)! so rruyen i duoc till h :
 

H ihh 7.2-/.. TmY/1I (!<.jl/g (lui 

n l D~ 

t.. TillY/II ,!<.)lIg viilt ( hinh 7.:!5 ) 

Bo rruyen xich rluroug gom
 

x ich , din ( ho.ic lip) co ZI ' z~
 

r;'lllg . v01 so YOIlg: quay III , n~
 

dung rruyeu coug xu.tr lou
 

IIIHfIlg: chang mou , liim viec on
 

vii kho che tao. Ty so truyen :
 H inh 7.25. TillY/II (limg xic], 

r'. TntY,;'1I ,l~jllg li'IIIIi niug 
_.-,:' 

( hiuh 7.:!6 ) 

Mot UO rruyen b.inh rang 

rhuoug gom b.inh rtlllg co z, _. -,c
 

r;'\llg .m khop v01 b.inh r;'ulg co
 

z> v01 tY so truyeu :
 

z~	 ll~ 

</. 

Z~ 
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B¢ truyen banh rang dung truyen chuyen d¢ng voi cong su4t Ion, khoang 

each true 000, giii'a cac !I\1e song song "ho~c vuong g6c. B¢ truyen gon, d¢ ctmg 

vihlg cao, hi¢u snat cao, nmmg lam viec On va chong mon, 

- Sinh ning tru dung truyen chuyen d¢ng gil1'a cac true song song, caring c6 

tht an k.hap ngoai hlnh 7.26a va Wnh 7 .27a, hoac an khop trong hlnh 7.27b, e6 

loai rang thbg, rang nghieng, rang chii' V v .V ... 

- Sinh I"ii11g n6n (con) dung truyen chuyen dong giii'a cac !I\1c vuong goc, e6 

1~ rang tMng c6 loai rang cong ( Wnh 7.26b ). 

Hlnh 7.27 gioi ~u hlnh dang ben ngoai rna b9 tmyen banh rang, trong do : 

a - ~ truyen banh rang tru an khop ngoai, b - b<? truyen banh rang hmn !I\1 an 

.khap trong, e . bo truyen banh fang non. 

c.3. 

H1nh 7.27. H'JDh dang ben ngoJi cria bfJ truyea banh riing 

d. Truyeu at)ng true vii - b;inh vii 

( hJnh 7.28 ) gom true 

vit k dau m6i ( tmrong 

k =1 +3) an khop voi 

banh vit z rang, dnng 

truyen chuyen dong 

giii'a cac true khong {~)-+.{-
song song voi ty s6 . 

a. b.tru yen Ion, Unh n.r ham 

ham cao, nhung t6n nang 
Hinh 7.28. Truyea at)ng true vii - banh viihrong, can eOng su~t Ian.
 

Ty 86 truyen :
 

= 

c. Truy6:J. ai!ng biinhring 

- thanh ring ( hmh 7 .29 ) 
Hinh 7.29. 1Tuy6J d~g bii:nh ring - thanh ring 
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-------

Truyen dong banh rang - thanh rang dang b~ chuyen d¢ng quay thanh 

chuyen dong th.kg. N6 gem banh rang c6 z rang, quay voi s6 vong quay n, an 

khop voi thanh rang co modun m, bircc t, tmrc hien chuyen dong tinh tito v& 

doan dtrong S: 

S =t.z,n =a m.z,n 

g. Truyea dong VIt me - dai JC( truot bose JJn) 

Hinh 7.30 gioi thieu bo truyen dong vit me - dai 6c,dUng bitfu chuyen dong 

quay thAnh chuyen dong ULkg, gem true vtt me buoc tx c6 k dan rnoi, quay voi 

s6 yang quay n truyen chuyen dong cho dai 6c mang ban may tinh tien drroc m¢t 

doan dtrong S : 

S =n.t, s

~,-------, ,'A .... 

. .(

HJnh 7.3D. Truyea dt?ng vttme - dsi oc 

7.3.3.3. Tmyeo d~Dg yl) cap 

d. Truyea dong co kiii 

Hmh 7.31 trlnh bay ID¢t so bo truyen vO dp co khf : bo truyen dai phang, 

banh dar hinh con ( b3nh 7.31 a ),banh rna sat tn:J. ( hmh 7.31 b ), banh rna sat con 

cau lorn (hmn 7.31 c) khong truyen diroc cong gUat 100, khoang dieu chinn nho. 

)
 

)
 
a. b. 

Hinh 7.31. Troyin d(Jng yCJ c5p ca kiii 

b. Truyea d(Jng thtiY hrc •khfnea (hlnh 7.32 ) 

c. Truyea d~ng~, di¢n tit ... 
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fIinh 7.32. Sa do truycn d¢ng thu}' life 

7.3.3.4. Co cdu thay lIo'i t6c lIt} 

a. Beni: ri.ng they the' 

Kill thay the de cap banh rang ( :2 hoac 3 cap) sc cho la cac t5c dy khac 

nhau. chung rat dan gian, nhtrng moi lan thay the- phai ngimg may moi thao Hlp 

diroc. 

b. Beuii rang di trirot dung thay d61 toe d6 quay glll'a de tI1;1c . Tuy thea s6 hrong 

banh rang va 56 fang ta e6 56 vong quay va 56 cap t6c do. Hinh 7 .33a 13. so d6 

duong truyen d6ng ur true I sang true II qua cac banh rang ZI ,0. ;LJ ;L4 eho ta 

cac ti 56 truyen i 1 =ZI / Z3 va ic -z, / Z4' hinh 7 .33b B. khdi banh rang di tnrot 

hai bac. V~ tri '1) cho t)· s6 truyen il, t6e dy 0 1, vi tri @ eho i: va l5c dt? llc . 
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Hiah 7.33. Khdl bsni: ring di tnrot 

c. KhOI Mnh r.ing - Ii h9P dung 

li hop dt thay d6i t6c d~. i 1 

Hinh 7.34 la banh rang khoi 

banh rang -Ii hop, Li hop M 

( co tnt la li hop viu .Li hop 

rna sit hay li hop dien tir .. ). 

Kill d6ng sang vi.tri :Ii cho ta 

i: , il: va kill d6ng li hop sang 

vj tri ~ eho ta ~, I1:: nrong irng. 

d. Kboi b.inh riing bini: tluip 

( ca c;(uNooctong ) H1nh 7.34. Ca csu Mnh rang - Jj h9'[J 

-'-'-'-'--' 
( s, Zs -:I(.."7

lz 
\ 

J
\ 

\ 

\, z;;: 
I 
I 

z·1 ~' 

x J.. 
T 

I 
z; 

I 

11..-- 1 

I o 0 0 0 
C 0 f) E ) 

Hinh 7.35. Ca csu bi.nb rsng hinh thap Hiab 7.36. CO'csu then k60 
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Co cau b.inh ring hmh thap ducc lPOI trneu tren hinh 7.35. dung tru yen cong 

suat MO. Khci banh rang hinh thap c6 ·s6 b.inh ring tli Zl -:-z" lir tren true chu 

dong I c6 so vong quay n. truyen chuyen dong qua banli rang trung gian Z. 

sang Zb va truc II. Tuy thea cac vj tri til' A den E ta c6 cac toe clQ n, khac nhau v6i 

ti so truyen: 

c.	 CO' c.fu benb ring - then kco g ioi thieu trcn hinh ~ .36 . N6 gOID kl16i banh rang 

hinh thap c6 so banh ring nr Zl -:-l." lap co dinh rrcn truc chu dung I an khop lien 

rue voi khoi banh ring hinh th.ip long khong co so banh ring til" Zl' -:-l.,,' IJp tren 

true bt d¢ng II kern thea rinh then va then keo. Then keo dat thea till! nr ta; cac vi 

tri ttl 1 den n cbo L1 n ti so truyen nrcng ting val dc cap banh ring. Co cau nay 

dung truyen cong suit nho, banh rang 

ch6ng mono then chong men ... 

7.3.3.5. CO' cau <fao ciueu 

oj	 0) 

Hiaii 7.37. Ca csu ddo ctiieu I1mh 7.38, Cv csu culit 

Khi dao chieu quay hoac hirong chay dao c6 the dung cac co cau co khi , thea 

nguyen lAc neu s6 true Ia chan thr truc bi dong ngiroc chieu v6i true chu dong • 

neu s6 truc la Ie :.hi ngtroc lai nghia Ii! truc bi dong cung chieu quay v6i true chu 

dong nen muon dao chieu quay ta dung banh rang trung gian chuyen tiep. 

Hinh 7.37 a la bo dao chieu bang kJ10i banh rang - li hop va hinh 7.3 7b dung 

khoi banh rang di tnrot. 

7.3.3.6. Ca csu bien chaytn dt?ng quay th.in.h chayen dt?ng thing 

a. Ca cdu culit t quay hose lie) 

Hinh 7.38 gioi thieu co cau cuiit lac ILJWn bien chuyen dong quay lien tuc 

thanh chuyen dong thang gian dean, sir dung cho cac loai may bao, X,?C. Chuyen 
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dong quay lien tuc cua tay quay 1 quanh 0 1 lam can lAc 2 lie qua I~ quanh 02 ~ 

dAu boo 3 chnyen dong thAng di - ve theo plnrong V. 

b. CO' c,(u Mnh rang - thanh rang va vtt IDt; - dai <1C da duQC giOi ~ tren 

hmh 7.29 va 7.30 dung bi6l chuyen dong quay thanh chnyen dong thAng trong 

cac co cau chay dao cua cac loai may cong cu nhu may ~,pbay, khoan ... 

7.3.3.6.	 Co clu cbuyin J~ggim d~ dung bi6l chuyen d~ng quay lien tuc 

thanh chuyen dong gian doan theo chu ky dung cho co cau chay dao cac may 

bao, xoc, may d4p. 

...... -.. _/ 

Jrmh 7.39. CO' csu Mnh CDC - COD coc Hinh 7.40. Ca cdu msatit 

a. Co c.fu COD coc - b.inh coc 

HiOO 7.39 gioi thi¢u mot loai co cau banh coc . con c6c dung trong may bao. 

KIDdn lic chuyen d¢ng thuan con c6c lam quay Mnh coc di m¢t g6c theo chu 

ky I/z ( 1. - s6 rang bann c6c ) ~ lam quay true 3, kill c:in lac chuyen &?ng tbeo 

chien ngiroc lai con c6c tnrot tren rang banh coc Z. d6l vi tri chuan bi quay. 

b. cac~u Msntit ( co csu chft th~p ) 

Hinh 7.40 gioi thien 

co cau mantit, gem tay 

quay 1. quay lien tnc
 
Dai
quanh 0 dira de ch6t 2 

vao cac riinh 3 cia ilia 

mantit 4 ( co Z cinh ) 

lam cho <fia mantit 

mang true 5 quay thee 

chn ki liZ vong sau 
Hinh 7.41. Vi d,! xtctr tdc d(Jmbi yang quay cua t.ay 

quay l coo ky la goc quay 'It(Z 0 day la 90° ). Co cau nay tlnrong dung cho cac 
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lo.ii may ru dong, m.iy drip... 

7.3.-1. Xtch tmycII dOllg
 

a, Xiih {();. Ill} (hinh 7.-11 )
 

Phuong rriuh xich doug :
 

nrlf . i I . i~ . iJ . i~ .., ill = n,
 
h. xidl ('hay dao, edt rcn 

( hinh 7 A1 ) :
 

Phuong rrinh x ich dong :
 

I vong. if d . ill . II • 1', =I'll
 

Hinh 7.-/.2. Xich ch\IY duo ( edt rerr )( ho.ic wong ling luong chay C1<IO S ). 

Trang clo : ndf - s6 vong quay cua dong CO', 11(. - s6 vong quay cua true chiuh , , 

if d - tY so rruyen cua C:1C khau c6 dinh, ill - tY s6 rruyen cua bo b.inh rfing rhay 

the, ill - tY so rruyen cua bo rruyen thu n, 1', - buoc cua true VII' me, I'll - buoc ren 

c.in ctIt ( hoiic luoug chay C1<IO ). 

7.J. (;}A C()N(; TREN IVIA Y TIEN 

7.-1.1. Dtic die/II va cong dung 

Miiy tien EI loai m.iy cong cu van nang quan trang dung pho bien rroug c.ic 

phau XU(>1Ig co khl, CO' dieu, sua chua ... chiern tY le khoang (40 750)%, d~ gia 

cong h~lIlg rnim loai nguyen coug kh.ic nhau. May rien co th~ dung gia cong eric 

miit ph5ng, mat rron xoay I'll' d011 gi.iu den pluic tap, d:.lt do chinh x.ic dip 3 7cf{p 

S, do bong c:'\p 4 7C:'\P 6 ( Rz = 1,5 740 ) ( rruoug h911 d:ic bier co th~ dar cr{p S ) 

nhu tieu eric m.it rru, m:~t can, m~t du, m~t ph5ng, l11~t bac, m~lt lech tam, cam, 

m~t khoug rron xoay , mat djnh hinh, ren, riinh, 10, khoan , khoer, doa, ta 1'0, mai, 

nghieu, 1:111, khia, ep vet, Cu611 10 xo , cuon trim, him phuc hoi, phun drIp... 

Hinh 7.43 gioi thieu mot s6 nguyen coug rieu V~I dao tien rhuoug gap. 

7.-1.2. Pluiu IO(Ji 

a . Duo tif/l 

Dao tien thuoug gem eric loai dao lieu, dao han, dao I~p co khi, dao et:IU 

rhiutg , dao dilll coug , duo phai, dao rrtii, dao rien vai, dao tien ranh, dao cAt chit, 

dao tien reu, dao rieu dinh hinh, ciao tien tho, ciao tlen tinh ... ( htnh 7.43 ). 

I). Mil)' t;\;/I 

May tien co 10:.11 nhe, nho ( < O,5T ), rrung binh ( < 4T ), 10'.11 1l:ll1g « SOT ), 

loai sieu n:llIg hang tram tiln. Theo cong dung co may tien van niing, chuyen 

dll11g, l11:iy ti~n revonve, m;iy ti~n nhi~u clao, may tien chep hinh, may tien tv 

clong, b:ill I'll clong, m:1Y tien dieu khi~n theo ChU'011g trlllh ( PLC, CNC. ..), m:iy 

tien dllllg, l11:iy tien CIIt... 
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HJ.nh 7.43. Dso tien ~'a nguyen c6ng ti¢n thlfb'ng g;j.p 
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7.4.3.	 Dc b~ ph~ co biD cria m;Jy ti#J y~ niIDg 

Hmh 7.44 gioi th* cac b<> phan co ban cia mot may tien ren vit van nang. 

a. r; truoc 1 ( !1 dling) gem : hop toe dQ ( hop true chfnh ), h¢p chay dao 3 ... 

True chinh la chi tiet rang, chinh xac va quan trong, co tbt lap rniii tam. mam 

cap ~ ga kep chi hit. 

b. U sea 4 ( !I dt)ng) dung lap rrnii tam df da cac chi tilt dai , nang hoac l;tp cac
 

dung cu dt nmr rmii moan, khoet, doa ... kill gia cong 16.
 

c. Xc dao 2 dung bien chuyen dong quay thanh cauyen dong tilling qua thanh 

rang, true tron, ~ tien tron hoac qua true vit me ~ ~ ren tren co lilp ban dao 

d9C ( dt cnay dao doc ), ban dao ngang ( eli chay dao ngang ), ban dao tren ( df 
chay dao bang tay khi tien con ), dai dao 7 ( tit ga kep dao ). 

d. B¢ ph~ truyen d¢ng va dilJ'll kmen gom true; tron df chay dao d9C, chay dao 

ngang ( khi tien tron ), true vit me v6i dai ,jc ( dt tien ren ). lay gat, mit MIll, 

cons tac hanh trinh ... 

Hiab 7.44. Cif: b¢ phJn co bin cti« m.fy ti¢n 

c. Tbsa may Iii bl'> phan CO ban, I6n nMt , dam boo d¢ ctmg vfmg , On dinh , chinh 

xac trong qua trinh lam vi¢c cua may. Tren than may c6 song tnrot, Do Iii mat 

chuan dung ga I~p cac bo phan nhir : u tnroc, J:l sau, xe dao, true truyen, true vlt 

me ... Ngoai ra con c6 cac bo phan khac nmr gia do, thung chua phoi, chi tiet, b¢ 

pnan chien sang, boi tron, lam lanh ... 

7.4.4. Ph,! tUng, d'J ga m;iy ti~n 

Phu rung, d6 ga cho may ti¢n bao gem rlt nhien dang loai. Hlnh 7.45 d6I 

hinh 750 gi6i thieu mot so loai phu tung, dO ga di61 hmh, thirong g~. 
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a. MJm 4P diroc l~p bang ren vao true cnmh, dung ga, kep va truyen cauyen dong 

quay cho phoi boac chi tie't gia cong ( hmh 7.45 ). 

- Mw c;JP ba chd'u ( msm c~p tJf djnh tsm ) 
Hinh 7.45a gioi ~u blnh dang ben ngoai cua mam c;)p ba chau gom ilia 

~u k.hibI 4 #t trong vo hop. M~t 2 cua dia la riinh vuong co dang xo<1n 6e 
acsimet, co lap ba chau kqJI an khop voi n6 va tao fa chuyen dong ddng thm ~ 

ga hoac rnb kep, ~qt d6i ~ cia di.a 4 1a Tang con det an khap v& banh rang 

con ( qua kh;!'), dau c610 ~t tay quay vao tao chuyen dong quay cho dia 4. Mam 

cij.p ba eMu dung cap cac chi tift tron xoay hoac l~ch tam nho ( khi dung can 

~ ). Hmh 7.45b gioi thieu dia ditu khi6l roam cap ba chan. 

b. c. 

Hinh 7.45.MJm c#P 

lfinh 7.46. MAm cap hoa mal H1nb 7. 4 7. .BJndao txea va d3.idso 
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• Msxn e# bon eidu ( hlnh 7.45c ) gom bon chiu kql d.Qc l~ 1!P trong r3nh 

roam cap, dUng cap cic chi tiit Ion, khOng tron xoay. Vi?c can chinh dttqc Ih~c 

hi¢n nmg c~ chau d6i xUng ren v~c ga kep phrrc tap, can nhi6l thCi gian. 

- MAm ciJp bo« msi (hlnh 7.46 ), tren ~ ~t c6 cac cinh 16 di 11p cac bu 

long va cMu kep. Loai nay dung ~ nh1ilJ.g chi titt Ion, c6 Wnh dang phirc t.w. 
- CJe loei m8m e;jpkiuic : roam cap thuy hrc, kh.i nen... 

b. Dai dao ( hmh 7.47 ), lip tren ban dao tren, dung ga kep cac loai ciao. 

c. },fili uxa Iii dung cu lip vao true chfnh hay u dong ~ dOva dinh vi cac chi til!t 

dai, nang trong qua trlnh gia cong . 

- itfiii t1m tbtrang coa goi la rmii ~ c6 dinh ( hinh 7.-+8a ), dUng ch6ng vao 

16 tam chi tiit. G6c con tieu chu.1n 13. 60°, khi do chi lilt nang co tht dung l~' 

rrnii tam veri gee con 90'. 

J. --Ll~ 

L : 

c. 

e. 

Hinh 7.48, esc Iosi miii tsm 
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- Mili tsm khuy~t dung khi x61 ~t dau IDA <lao kMng bi vtrong ( h.lnh 

7.48b ). 

- Mili tsm du (dau onli tam co dang h.lnh can ) dung M cac chi tilt c6 tam 

khOng trnng voi tam may ( vi du khi danh lech ~ dQng <It ti¢n con ) hlnh 7 .48c. 

- Miii tsm quaydu:qc lap trong 6 bi, dung khi t6~ d¢ quay Ian( hinh 7.48d ). 

- Mfii tsai 16m dung de do nhirng chi t~t dai, nhO, khong khoan duqc 10 tam. 

- Miii tun khfa ( hinh 7.48e) dung chong tam nhimg chi ~t rong, 6ng mongo 

d. Gis d{j dung dOnhimg chi ~t dai dt tang &? crmg virng chi tilt khi gia cong. 

o Oia diY cd d,inh ( hinh 7.49a ) la glll lap co dinh tren bang may trong su6't 

qua trinh gia cong, nen chi c6 ~ tien dtroc m¢t doan giro han, 

- C.j3 diJ di dl?ng ( hinh 7.49b ) lip cung ban dao, nen n6 di chnyen thea d30 

trong qua trlnh gia cong, 

e. T11!c ttm( hmh 7 .SOa ) dung ga kep cac 6ng mOng, ~t chuan 1310 ell gia cong 

tinh. 

g. ~g kyp am ho'i gioi ~u tren hinh 7.s0b . 

a.	 b. 
Jrmh Z49. GiaM 

J,	 b, . 

Hinh Z50. T11!c ~ ( a) ya <fng Jet;{) dan Ml ( b) 
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7..1.S. f)iell clnul: nuty tie n 

u . (",it rcn 0-';" III"\" ti';/I .lon !:{iii/l gioi rhieu so do tren hlnh 7.51. Ta co phuoug 

truih xich c.it ren : 

.	 A. a c _tl_, _ 
--+ III = X =-=--=
 

B b d ililng.tx
 

tlOllg do :	 ill - r)~ so rruyen cu.i bo lxinh riiug rhay the co so rfiug Iii .-'I., B, a, b, c , d 

ito,," - G' so truve n tong c.ic khuu can lui rrong xich 

t\ - uuoc ren true vir me 

tl'- buoc reu Celli c.ir. 

Dieu kien [:1\1 c.ic b.inh r:lIlg
 

;1 + b > c +l5 r:lIlg I"d
 

c + d > b + 15 r.ing
 

Hiuh 7.52 gi6i thicu b.i phuong
 

ph.ip rieu clio khi c.it ren r.un gi.ic.
 

Phuone ph.ip a. rieu clao vuoug goc
 

\c)'i t;1111 chi tier, do bOllg cu.i ren
 

cao nhuug luc car 1011 rhuoug' clllllg
 

c;'lr buoc reu nho. Phuong pb;ip b vii
 
Hlnli 7.51. x. Ii ('(It reu c tien dao llghieng, song song v6i mot
 

luo'i c.tr chinh, luc c.u uho, do bong khong cao thuong dung dt tho.
 

rI. h.
 

Hinh 7.5:2. Plurous; pluip tie" dao khi tifll ten tam giric
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b. Tiea con 

- £JI) coa K ( hlnh 7.53 ) 

D-dK::: -- ::: tga.
I 

Trong do : D - dirong kinh Ion, d - dirong� 

kinh nho, I - chieu dai con, .7, - gee con.� H1nh 7.53. £J() coa 
- Pbuoag phsp ti¢n con ( hlnh 7,54 ) 

a b. 

L 
:....-.---------------j-~""r_----, 

i -

3. Diuig dao rong bin 

b. X03Y bsa dao trea 

c. Dinh J¢Ch u d9ng 
, i ""1

d. Chep biah iii
-i_' 

II 

'~-,--

• '/ j I I Id. 

Hinh 7.54. cae phll'O'Dg phap ti¢n coa 
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+ DIIlIg duo !l)lIg lidll (hinh 7.5..1a ) eTe gin coug chi rier ng.in ( 1 < 20 mm ) 

Vi IIiC dr lou ueu eta bong vii chinh x.ic kern. 

+ XLJlIY I}(III duo "hi /Ill)! guc' a, chay dao baug ray soug song voi duong sinh, 

eta boug , chinh x.ic kern, chieu diri han che ( hinh? S-Ib ). 

+ D(I/llllfell 1.1 JOlIg III,)! JO~1Il I, ( hinh 75-lc ) 

L(D-d)
h = O,5K.L
 

21
 

Phuong ph.ip n:IY dung gin coug do con nho, chieu dili Ion, chay clao fir doug 

a S; S". do bong vii do chiuh xtic cao nlumg miii rnm chong mall. 

+ PIII(ollg lillll!i chi;li 11I'IIIt (hinh 75·kl ) 

- Ti~;11 I,;d, uun ( hinh 7.55 ) 

dung giu cong eric be m.ir lech 2 

ram. 
+ DIIlIg hai ui!i IJ rcuu lech I 

IInhau mot khoang e dung b,iug 

kho.uig lech tarn chi tiet ( hinh 

7.55a ). Djllh vi a. 
brlllg 16 tCUl1 I d~ 

gia coug mat I, e 

dinh vj b.ing 16 

tam II eT~ gia I 

coug mat 2. II 

+ DIIIIg ga 

I,'clt !(/III elI/IYt'1I 

dll/lg ( hluh 7.55b ) Ii. c. 

duoc su' dung rroug 

s.ui xuur hang loat 

Ion vii hang khoi. 

LCiy mrlt tru I ( 16 ) co nun I [un chuan, g;! vito eta g.i M gia cong m,:lt tru ~. 

Be mat tru I vii ~ lech ram nhau mot khouug e. 

+ DIIII:5 tII(ltII CcljJ 1/(/ dUIl1 voi mieng ciin dem co chieu day
 

a = j ,5e ( I + e/~D ).
 

M~t rru 2 dung lam elwin M gi;1 coug mat l duong Huh D, tarn I - ChLUh Iii 

nun cua mum c.ip. Sau gia coug ta duoc be mat I vii ~ lech ram nhau mot 

khoang e. 
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7.5. GIA C6NG 'IlffiN MAy PHAY 
7.5.1. f)~c diem., ctJng dr;cng 

May phay la loai may phd blifu, thong dung trong cac phan xuong, nna may 

co k.bf( chiem khoang 15 +20% ). May phay dung gia cong cac ~ pMng r3:nh, 

1o,goc, cac bt ~t dinh hinh ( rang, ren, cam, khuon mlu , canh quat, canh tua 

bin ... ), dt dUt vv ... voi d~ chinh xic cap 2 + dp 8, d~ bong cAp 4 + cap 6 ( Ra 

2,5 + Rz 40 ) bang cac loai dao phay tru ( rang thang, rang nghieng ), dao phay 

~ dAu, dao phay ngon, ciao phay ala, dao phay Ian rang, dao phay mO dun, dao 

phay rang Iien, dao phay rang chip, dao dinh hinh ... (hlnh 7.56 ). 

•:n...J77j
'//tl,;"-' '/i" 

--b 
c--;lf------,...., 
1.

~1.5 r 6
---:1.--

14 

-'-

H1nh 7.56.Dao phay va sa dd esc nguyen coag phay 
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7.5.2. PhbJ.lo.p miy phay 

a. May phay nam ~ ming c6 true chfnh nam ngang.Tap cac ciao pbay tru, ciao 

phay dia, dao phay Ian ... dung gia cong cac m<1-t pbkg, ranb phay banh rang ... 

Hmh 7 .57a gioi thieu hmh dang ben ngoai cia may phay nAm van nang. 

Hinh 7.57 H1nh dang bea ng~i cua may phay 

b. May phay dl1ng co true cnmh tMng dUng de Hip ciaopbay ~t dAu, dao pbay 

ngon, dao phay dinh hmh ... dung gia cong r3nb, 16, ~t djnh binb ...
 

Hinh 7 .57b gioi thi¢u hinh dang ben ngoai cia may phay dUng.
 

c. May phaygiuVng de gia cOng dOng thai. nhibI be~t cua cac chi tift Ion. 

d. Cic losi mayphay kiuc: may phay b3nb rang, phay ren, phay th"Gng, phay chep 

hinh, may to hop, may diiu khitn theo chuang trlnh PLC, CNC ... 

7.5.3. CMd~ cit 
Khi phay, chuyen d¢ng c~ 111 chnyen d¢ng quay tron cia ciao, con chuyen 

~g chay ciao la chnyen dong tMng cia ban may mang pbOi. ThOng so cia qua 

trlnh dt got gi&i thi¢u tren hlnh 7.58. 

Ttfc d~ phay V
 
]tOo


v = (m/ ph) 
1000 
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Llfc;mgchilY dso S ~ ;:S.Jl = S, .ZJl 

Chi~'u !J:Ju phaX t l = H· h 

~'u r(Jng phay B 

C1Jie'u day edt a thay d6i til 3",.., + a"... 

.J"iJOX 

I 

~ 
/ 

Gm!n 

3. b. 

H1nh 7.58. Die phll'ong phiip pbsy 

7.5.4. Phcrcmgphap phay 

a. Phay thu~ ( hmh 7 .58a ) 

Phay tauan la phirong phap phay rna tai diem titt> xtic gi1la dao va phoi vecto 

van t6c cia ciao cung chien voi chieu tinh t.ihl cia phoi, c.::weu. day cit thay dOi 

t1I a"... + a,.., , phoi bi ep len ban may, nen giam hrc kep, khir d¢ ro, khir rung 

dong, dao ~ bi me khi va ~p vao lap v6 cung nen thirong dung gia cOng tinh, 

b. Phay ngh.{eh (h1nh 7.58b ) 

Ngiroc lai voi phay thuan, tai ditm tiep xuc giii'a ciao va phoi, V va S ngU'QC 

cmtu. ~ day cat a thay dOi tiC a,.., = 0 + a"..., dao cit ta dUdi len, nen khOng 

va ~p vao lap vo crmg ( khong bi me dao ), nmmg khOng khir dircc d¢ rc, chi 

tit!t c6 xu mrong nang len, can hrc kq> 1011, khi S va t nh6 ~ bi tnrot. Phay 

nghich tlnrong dUng cho gia cong thO. 

7.5.5. vii ga miyphay 

a. Ddga dtksp paoi thirong dung ~ to, ban kep, rno kep ... ( hlnh 7 .59a ) 

b. True ga dao dUng ~ ga kep ciaonhir true chinh, 13 con, true ga ( h1nh 7 .59b ) 

c. DAuphOn <it) 

Diu phan d¢ tren may phay 13 dO ga van nang dang phan chia pMi tron 

thana nhfrng phan bang nhau hoac khOng bang nhan khi gia cong. 

Hmh 7.60a gioi thi¢u hmh dang ben ngoai cia m¢t loai dAu phan d¢ va hmh 

7.60b 13so dO nguyen H cia dAu phan d¢. True chinh 1 ( dung gil kq> phoi ) n6i 

voi b¢ truyen true vit - banh vtt ( tlnrong sir dung k ;: 1 dAum6i, ~;: 40 rang ). 
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Cac b¢ truyen bann fang tI\1 hoac con ~ co ti s6 truyen i'= 1 ) va n6i ra dia 

phan d¢ 3. tay quay voi cb6t 4. S6 16 tren hai ~t dia phan d¢ dU'9'C xac dinh san 
c6 tht la : 

M~t lh1i'nMt: 24 25 28 30 34 37 38 39 41 42 43
 

M~t lhl1hai : 46 47 49 51 53 54 57 58 59 62 66
 

Kill quay tay quay va ch6t
 

4 theo lnrong nrong ung voi cac
 

bang 16 tren dia phan d¢ 3,
 

truyen chuyen dong qua cac b¢
 

truyen 5 dln true vit - banh vit 2
 

lam true chfnh 1 mang phOi quay
 

di ~t goc hrong ling di c6 s6
 

cinh can dt.
 
d. PhrfODgphap piua d~ 

TUy thea tinh chat rna ta co
 

cac phirong pnap phan d¢ lien
 

tuc hay gian doan, phan d¢ don
 

giln , vi sai ,ho¥; paan d¢ di
 
pbay ranh xoan. a
 

or---' -' --=::?( 
2 

" : I
 

r' 1. ....l.-_-r--:-!:7r -+_+
 
C ~ :T b - 1.~ rW-r 5 HI.; _~ r,}) =1 "',,- I I 

• I ~;;" X x I/ I -:~ I

d I I
 r -2 - II L..:' -' I
 

L_--l f--_./ 3
 

~u 
b. 

Hinh 7.60. D~u ph:Jn d~ 

Theo so dO dong, khi phbn d~ don Pan. ta quay tay quay n,: 

N m.a 
Ilt = = M + 

Z m.b 
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trong d6 " l1t - so 'long quaycua tay quay 

N - dac tinh dAu phan do ( N :: 1/ i =Zb/K) thirong N =40 

M . so 'long quay nguyen cua tay quay
 

rn.a . s610 cua tay quay dn quay tren hang 10 co m.b 10 tren ilia phan do.
 

Z - s6 cinh can phan do va Zb - s6 rang cua banh 'lit.
 

NhU' 'lay nghia la sau kill phay xong mot ranh ( mot rang ), ta quay tay quay 

di M 'long va m.a 10 tren hang 10 e6 m.b 16 cua ala phan d¢ de phay ranh thrr 2 ... 

va err the tiep tue eho d6I ranh thIt Z. Neu khong chon dircc hang 16 e6 m.b phil 

hop thi ta phai pbsa do vi sal bang each hip them be banh fang thay the" a.b.c.d 

n6i tir true ehinh den tay quay ~ bu 1'1-1 sai 56 kID phan d¢ don gian. 

Vi du. Z =~, n, =10 'long; Z = 9, n, = 4 + 4 / 9 = ~ + 24/54 (4 'long va 24 

10 tren hang 10 e6 5410 ); Z =62.l1t =40 / 62 ( 40 16 tren hang 10 co 6210 ). 

7.6. GlA CCJNG TRhN MAy IGIOAN - DOA 

7.6.1. fJ~c diim, coug drplg 

May khoan . doa dung gia cong de 10<;\1 10 ( khoan, khoet, doa ... ). 

May khean dung khoan 16, rna rong 16 cho dQ ehinh xac thap, dQ b6ng cap 

2. + 3 ( R., =60 + IOOl. ~ nang cao d¢ ehinh xac ta sir dung nguyen cong khoet 

vs chuan bi cho nguyen cong doa, e6 th~ dung taro. ban ren <M gia cong reno 

Nguyen cong doa diroc thirc hien tren may doa e6 thedat dQ ehinh xac cap 1 + 2, 

d¢ bong dp 7 + 9 ( Ra = 1.25 + 0.32 ). 

7.6.2. Phw.1o~ 

May khoan co the phan ra de 10,!-l sau : 

a. May kbosa ben la 1031 may nho, gon, don gi3.n, ~t ngay tren ban nguoi hay cac 

phtrong tien grao thong van tai, e6 th~ gia cong dircc cac 10'!-i 16 e6 dtrong kinh 

Ian nhat 130 10inm.H'mh7 .59a gioi thieu mot 10'1-1 may khoan ban e6 ban 1 eli dong 

doc ( khoa bang knoa 12 ) va quay quanh tru 5 ( khoa bang khoa 2 ). True ehinh 

10 <M hip cac dung cu cat. 
b. Max kiioea dring ( hinh 7.61 b ) co true ehinh thang dtmg ~ lip cac dung cu cit 

co th~ dung gia cong cac 103110 khong co san. DUOng kinh Ian nhat co thekhoan 

diroc Iii 5Omm. Yeu cau dinh vi ehfnh xac tam true chinh voi tam 16 can gia eOng. 

C. May khoan csa dung gia eOng nhieu 16 cua nhitng chi tiet IOn , phirc tap ,kho ga 

dat va di chuyen. Co the gia cong dirong kinh 10 Ian. Toa d¢ tam cac 10 co the 
xac dinh qua hop tOe d¢ 3, co lr':J.e ehinh lip nn1i khoan dieh chuyen dge theo dn 

2, dn 2 e6 tht quay qUanh U1,1 dUng 1. HInh 7.5ge p.:1i ~u hinh dang ben 

ngoai cua m¢t may khoan dn. 
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a. 

d. Mii.V kbosa nhieu true 

Yil may ujh9P dung 

gta eOng dong thai 

nhieu 16 bang nhieu 

true ehinh lap rmii 

khoan hoac phoi hop 

gia eOng dong thOi 

nhitu ngu yen cong 

nlnr leMa mat, khoan 

tam, khoan, doa, phay 

c.b. 

H1nh 7.61. May kbosa 

Hinii 7.62. May t6h{YfJ 

H1nh 7.63. May doa asm vsa nang 
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b. 

a, 

C[;t~ I Dinh !Il/d_"7g -
Chuo!_~Ic5", ------=----~.iIii 

~--- -----.----io<::=,

_.r--" 

c. ~.__.+ 

d. 

c. 

s . 
2 I

'I 

La'thoa! pho! 
/ 

g. 

14 - CNCK 

~ i J 
~ 

I 
h. 

'j . d g'u eis c6ng Jc3Hiab 7.64.M(Jts6 O~l1 f!J1 ". o' 

• I 
LIi d/nh vi 
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Vi du dflu khoau t6 h911 gioi thieu rreu hinh 7.6:1. 

e. Mil)' doa dung gia cong tinh, giu cong chinh xac ... Co th~ );1 m;IY doa van nang 

true chinh nam ngaug, may doa dung, m{IY don toa do, m{IY doa kim cuong .... 

Hinh 7.63 gioi thieu hinh dang ben ngoai cua mot loai m.iy doa niun van nang. 

7.().3. Dung e~l edt 

Hinh 7.64 gioi thieu mot so loui dung cu gia cong 16 thuong g~p. 

- /VI/Ii khoau !11111 dung khoan 16 tnm ( hinh 7.64b ). 

- Mili kllOUII ma! gel dung khoan c.ic Ioai 16 khoug co stin ho.ic mo' roug 16. 

Hiuh 7.64c gioi thieu ve mfii khoan ruot gil vii c.ic thong so dt got ( hinh 

7.64a ). No gom ph fin lam viec (phfln car, pluin dinh hU01]g ), co. chuoi ( chuoi 

hinh tru cho mfii khoau ~ <10, chuoi hinh con cho miii khoun 161] ). Mui khoan 

mot gil co hai Iliai dt chinh, hai Inai dt phu vii mot luoi c.it ngung . 

.. Miii khoct ( hiuh 7.6 ..Id ) thuong co 3 hoac 4 luoi dt, dung mo rong 16 vii naug 

C;lO do bong, do chinh x.ic. 

- Mii! iloa ( hinh 7.64e ) co nhieu Inai dt, khong ph.lu bo eToi xtrng treu elm vi, 

dung gia cong tiuh . 

.. Ta U) \'(1 I}(III reu 

+ Tu ro ( hiuh 7.64g ) Iii dung cu dung giu cong ren trong, co loai ta ro m;IY, 

tn ro c.in cong, ta 1'0 tay, co th~ ItlP rren true chinh may khoun ho ic gia cong 

b,ing tay. Ta ro tay diroc che' tao theo tU11g bo ( :1+ 3 chiec tv tho eTen rinh ) co 

kich thuoc tuoug irng voi eric loni reno 

+ Bini reu ( hinh 7.64 h ) dung gia cong ren ngoai , voi kich thuoc khoug 

1011. Bun re n cung dung eT~ sua dung, gia cong tinh, gia cong Ifin cuoi , 

7A-I. Che (liJ edt 

n:Dn 
V = 

1000 

Khi khoun : = D/:1
 

Khi khoer, cloa : = l/~(D .. cl )
 

.. LII(J)lg (-1/\1)' duu S : SI' = S".n := Sz.z·n
 

7.().S. f)de die/II eiJllg IIgIII: 

May khoan duoc thiet ke theo cong suar, ph {Ii chon duong kinh viI che do cat 

h911 li cT~ may va dao co th~ liun viec duoc, Luc ph fin bo khi khoan cho treu hiuh 

7.65a. Theo phuong Y, lire huoug kinh P cjtn btmg, chi collI'C P" Pz g,ly ra xoany 

va I11ftt on eT!nh khi khoan. Hluh 7.65b gi6i thi~u vai vi cl~ ve ket cfiu khollg h9P 

Ii, hinh 7.65c la cac ket cau h9P li clla 16 kllOall. Neu khoan nhung 16101], dn 

khoan nhieu Ifin. UIII elfiu chi khoalJ 16 co eTlfC>1Jg kinh 101] nhat la <1>15, sau eTo 
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khoan mo rong 16 voi chien san cal, urong chay dao va 36 vong quay hop If. Khi 

khoan de 16 c6 vi trt chinh xac dn dung dO gil ~ dinh vi. 

3. b. c. 

Hinh 7. 65 Ketcsu cong ngh¢ klu khoan 

7.7. GlA CONG TR!N MAy BAo - XQC 

7.7.1. Dje diem, c()ng df,Ulg 

May bao xoc la nh6m may c6 chuyen dong truing, tinh lien khU' hdi gem 

hann trlnh cil va hanh trmh chay khong. Dau may co quan tinh IOn va t6c dQ 

khong ~u nen dQ chinh xac gia cong va d¢ b6ng IMp, nang sual thap, trnrong 

dung trong san xuat dan chiec va hang loat nbo. Chuyen dong chay dao thirong 

130 chuyen dong gian dean. May bao dung gia cong cac mat ph.1ng ( ngang, dti'ng, 

nghieng ... ), gia cong cac loai ranh tMng ( mang ca, chi! T, than khai, ban

• nguyet ... ), mat dmh hmh ... DQ bong va dQ ehinh xac khi bao xoc thap, chi dung 

gia cong tho hoac ban linn nhii'ng chi tiel dai va nep ( vi co hanh trinh chay 

khong ). Khi gia ccng be m¥ 160 hoac san xuill hang loat ngiroi ta tlnrong dung 

phay, mai, chu6t ... thay tht cho bao - xoc, Hlnh 7.66 gioi thieu so dO mot s6 

nguyen cong bao va dao bao. 

May xoc chi dung han eM ~ gia cong r3nh \rong ( ranh then, rang trong 

banh rang noi tii!p .. ). 
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7.7.2. Dr;.ng ql cat 
Dung cu cat dung trong baa - xoc gem dao baa <tiu thing ( hlnh 7.6 7.; ) , dao 

Ma clau coug ( h.ihh 7.67d ), dao baa dinh hlnh, dao bao tho, dao bao tinh, dao 

XQc .,. Dao bao tlnrong la nhirng dung cu dt dan gian, re lien, ciA mai, de sir 

dung. 

7.7.3.	 May baa - .r9C 

Tuy thea dac tnrng cong nghe may diroc phan ra thanh cac nh6m may bao 

ngang, may bao giuong, may xoc, may baa thuy hrc, may bao chuyen dung 

.( may baa chep hlnh, may baa· xoc ranh ... ). Thea cau tnic m6iOO6mmay dung 

cac co cau truyen dong khac nhau OOu co du culit lac, culit quay, banh rang 

thanh rang, co cau fully hrc ... 

a. 

c. d. b.
 

Hiaii 7.6 7.;"f;iy bso (s), may X9C (b), dao bso diu thing r..j, dao bao diu cong (d)
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lvl.iy bao ngallg thuoug clung gin cong nhiing chi tier khoug 1011 ( <600mm ). 

Hiuh 7.67a gi61 rhieu hinh eking ben ngoai ella mot loui may b;IO ngang. Dfiu 

rruor 6 ClIIJ)! b.m ciao co liip ciao bao thuc hieu chuyen dong chiuh ( chuyen dong 

rldllg ) de c.ir '1';1 chuyeu doug chay khong. Hop toe do I V;I co cau culir thuc 

hi en c.ic chuxcu doug nay. Bim m.iy 5 g;1 phoi rhuc hieu chnyen dong chay dao 

rhco phuoug ng;lug sau moi huuh triuh kep do co' cau con coc - b.iuh coc rhuc 

hien. CIII khoa 2 de dieu chinh chieu dai hanh triuh. 

f\Liy b.io giu011g chi clung gia coug nhirug chi tier 1011, dai r01 l2m. giu cong 

dOll:; rhoi rreu uhieu miu ( nhu th.in m.iy... ). B:uI m.iy di chuyen cloc. rhuc hien 

chuyen doug c.rr '1';1 chuyeu doug chay khong, can c.ic ciao baa duoc kep treu 

c.ic ",i;1 cl.io, rhuc hieu chuyeu dong chay ciao sau moi hauh trinh kep. 

f\1;IY xoc gioi thieu tren hiuh 7.67b ( bao dung ) dung gia coug C;IC loai riinh, 

10 dinh hiuh ... co chieu cao khoug lou, 

7.S. <;IA n)N(; TREN MAY MAl 

7.8. J. fJd~' (licIII coug dung 

rvlili l:i phuoug ph.ip gia cong dt mil clung cu dt Iii cta mai, rhanh mai, hat 

111:\i ... f\hi co the dung gin cong tho khi c.in dt phoi, dt 10l) '1'0 cung, crlt tho ... 

uhung nguyeu coug 111;li rhuoug dung de gia cong tiuh. f\Hi co C1;IC tnrug rieng 

kh.ic voi c.ic llgllyell cong kh.ic : 

- Chuyeu doug chiuh khi miri rhuong iii chuyeu dong quay rron cun c~i miii 

'1'01 roc do dr lou ( 30 -0- 50 m / s ). 

- D;i 111:\i gSm c.ic hat mai lieu ker voi uhau b:lllg ch:it dinh keto Moi hai m;li 

duoc coi nhu mot COli ClIO, co c.ic goc do kluic uhau, nhung ph:in 101\ c.ic gee 

rruoc .( < () nell IIIC huoug kinh lou. Sau mot rhoi gi.ui lam viec no cim di '1';1 til' 

bong 1';1 de LlO lop 1116i. 

- Chieu S~IU dr t '1';1 hrong chuy dao S rat nho , khi dt de bi rruot, gay bien 

ciing, .uih huong dell cluir luoug be 1110t gia cong. 

- Nhier dt tai vllllg dt rilt 1011, co the Mu 1500·C, du dung eTll dung dich 

troll u=:loi. 

- Hat m;~i khi Cllll co kh{1 njug tu' boug ra, t_,IO 16l) h',lt 111ili mol srlc hall de 
tie'p tuc gia cOllg. 

M;li EI phuollg phiip gia cong tinh cac loai be mM ( 111M tr9, m,)t phtlllg, ranh, 

16, mM cTinh hil1h, ren, r:l1lg. then, then hoa ... ), nhjm n,lng ,?ao cto bong, eta 
chlnh x;ic. co rhe m;li vflt lieu r~lt CI'l'1lg ( thep eta toi, dc 10;,li vflt li~ll rflt cU'ng). 

Sal! khi m?li co rhe eTat do chinh x;ic dat cflp 1 -0- 2, do bong R" = 0,32 -0- 0,16 

( crip 8 -0- c:lp 10 ). 



7.8.2. Dung crj.aui 

Dung en rnai giong nhir dao cat thirong g801 da mai, thanh rnai, tamrnai, day 

mai, bo: rnai ... dircc che' 40 bci hat mai ( v~t lieu mai ) va chat dtnh keto 

a. V~t li¢u msi 0 h~t msi la thanh rhAn chu yeu cua dung C1!- mai . Hat mai tnrc ti€p 
tharn gia cat nen can dy ben, d¢ cling cao, d¢ chiu nhiet t6t ... nhir kim cirong, 

oxyt nh6rn, cacbit silic, cacbit bo, nitrit bo ... V6'i. d¢ hat khac nhau cua hat mai, 

ngiroi ta che' tao ra cac IO'1-i da mai khac nhau. 

b. adt dfnh kef citlien k6t dc hat mai (vat leu mai ), n6 quyet dinh d¢ ben, dy 

cirng cua da. Thirong dung cac loai nhir keramit, silicat, bakelit, vunganit, cao su, 

kim loai ... 

c. Dt) cring ciia rIa mJila k1U nang cac hat da rnai tach ra khoi da de hay kh6. 

Theo dy Cling cua d3 ( linh chat quan trong ) c6 da cirng, da rn--:m n6i len kh<i 

nang ella cac hat rnai kill cun bi tach ra khoi dj dli tao lop rnoi sac han. 

- Dii mc'm la IO~l d3 mil kha nang cua cac hat rnai cit tach ra khoi da k.hi cun 

cit tao ra lop hat rnai moi. Da rnem dung dli rnai v~l!i¢u cling. 

o D;i cling Ia loai da rna hat mai khi cun kh6 tach ra khoi da. Dacirng thircng 

dung dlimai vat lieu memo 

d.	 rschtic ctia de msi ducc ~c tnrng bang do
 

xop ( tinh d6l ti Ie pharr rong trong da va hat
 

mai ). Tuy thco dY xcp c6 loai da chat, da vira,
 

da xop ..DY xop cao thl da tho, ngircc lai neu
 

hal rnai DJ.i..TJ., dol xop g iarn thi 1114t da min
 

( hinh 7.68).
 

e. Hinb dang cue di 

Tuy thea tinh chat lam viec, chi dircc ep 

thanh hinh dang nhir da tru, da rna, da c6c, Hlnh 7.68. Td ciuic ctis d;i msi 

da bat, d.3. dinh hlnn, thanh mai, da Yma.i... ( b.lnh 7 ..69 ) 

g. Ch9fl da 

Kill gia ccng V~l!i~u cU'ng nen ch9n d3 Idm dli h';11 mai khi din de boog ra, 

~o dieu k.i~n dli nhanh ch6ng c6 lOp h';1t m6'i sac de maio Ngrr'lc lai, gia eOog v~t 

!i¢u m6n ch9il da cling de nang cao them tu6i ben, do lang phi da. 

~ dam bao an loan eho qua trinh Jam vi¢c, d.a mai sau khi dU"<;Jc eh90 dn can 

bang va thir da v6:i IOC d¢ Joo ( khoang 150% t6c d¢ Joo nhgt cho pbep kill lam 

vi?c ) trong khoang 30 phut tnrdc kill sir dl.!J1g. 

7.8.3. Chceft) mJi 

1rD.n 
-T6cdy edt v = --- (01/s) 

60.1000 
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Hinh 7. 69. H1nhd~g dd aui 

- L:.rr;mg ch~y dso : Sv • Sd • So hoac Sk
 

- Chieu sau cit t khi mai tron t = 1/2 ( D - d)
 V 
okill mai pMng t = H - h
 

Hmh 7.70 gi& ~u so d6 mai phkg
 

va ID¢t vai thong so cia che' d¢ maio
 

7.8.4. Chayin d<Jng co ban cua may mAi 

(hlnh 7.72) 

a. Chuyl.n d(Jng chfnh V~ (m Is) 

Cac may mai dbI c6 chuyen dong
 

chinh Iii chuyen dong quay trcn cia d.a V.I'
 Hinh 7. 70. Che'd(JmJj 
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b. Chuydn d<Jngch{lY dao 

May mai tlnrong c6 cac loai chuyen dong chay dao san: 

• S, ( m/pb ) : chay dao vong Ia chuyen dong quay tron Clia chi ~t mang 

phoi, de thuc ~ m3.ibet chu vi chi tilt. 

- Sd ( m/pb ) : chay ciao doc 101 chuyen dong thkg khu h6i cua ban may de 
m3.iblt chitu dai chi litl. 

- s" I ~ , SddnB ( mm I hanh lrinh kip ) 101 chuyen dong chay dao ngang, chay 

dao huang kinh hoac chay dao tMng dung th~c hi¢n chitu san m3.i t san m8i 

h.anb lrlnh kip. 

7.8 ..5. May mAi ya pJlIrang 

phipmAi 

. May rnJi troa ngoJi 2 

Tren so d6 hinh 7.723 

chi tilt dai c6 Sd , chi tiet 

ngan, da phai rong hon chi 

tilt . KhJ. d6 khcng c6 3d r<,<, 

( khoang dich doc nho chi 

la de sira da ) rna chi c6 

chay dao huang kinh s". 
. May mal troa trong 

Hmh 7,71 gici thieu hmh 

dang ben ngoai cia may mai 

16, Than may 1 di lip cac be 

phan len may, 1;1 tnroc 2 de ga 

Ii 

Hinh 7.71. H1nh d{lIlg ben ngoai mey rnJi](j 

chi tift mai 4 bang mam c~p 3 chi btt quay tao chuyen ~ng cat. Hmh 7,72b 

trlnh bay so d6 mai 1b, Neu chi litt Ian hoac phtrc 4!P ( khong quay tron diroc ) 

lbl ngoai cauyen dong chfnh quay tron cua da Sd con co chuyen dong hanh tinh 

cia da quay xung quanh tam 16 dt thuc ~ chay dao vong S, . 

. llr/iy ailiphing dung mai ~l pbkg co thf th~e ~ bang m¥ tru cua da tru 

hoac bang ~t dAu cia da ~t dAu ( da bat, da e6e ... ). Chnyen dong ehfnh la 

chuyen dong quay tron cua da, chuyen d~ng chay dao doc va ngang nlnr cac 

tnrong hop lren,':' day chay dao tMng dUng thay cbo chay dao tnrong ldnh. 

- May rnJi dj.nhh1nh dung mai reo , rang I then , then hoa •m3.i~t con , mai ~t 

cam, mai ~t l~ch tam V.v ... 

- MaymJi dr,wg C{l dung mai dung cu, mai sAc, m3.ipha, cit dli't... 

. May mJi chfnh .tac co tht sir dung may m3.inghien ( hinh7.72d, dung bot nghifn, 

dia nghi6l ), may danh b6ng, may m3.i doa, may m3.i thuy l~c, may mai situ 

chinh xae v .v.., 
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H1nh 7. 73. .sadd I1Ji1jkhdDg um 

- May mai troa kh~ng tAm dUng m8.i ~llrl,l ngoai va trong (hinh 7 .73 ) 

7.9. cxc PHUUNGPHAP GIA CCNGD~C B~T 

H1nh 7.74 gioi thi¢u so dO nguyen 19 cua m¢t s6 phirong phap gia cong ~c biet. 

7.9.1. Gia c~ng bang tis 1tradi¢n (so d6 hlnh 7.74a ) 

Thuc cMt cua ptnrong phap nay 13dung hal d* eire bang lam loai ~t trong 

mach ~, dUg<: xay d1,nJ.g tren co so cua ~ nrong an mOn duOi s~ tac dung 

cua tia hla~. Du& tac dung cua ~ trlIoog, cac ~ tit dl1g<: tach fa tft am 

cue phong v~ dirong eire ( chi titt ) dt tach cac pnan tlrlam loai fa voi van t6c 100 

se pM My ~c dirong tach kim loai fa thanh cac be ~t gia cong. 

Gia cOng bang tia lira dien cho ~ chfnh xac gia cong cao, dung sai den 

O,5mm, khi gia cOng tinh c6 thi dat sai s6 den 0,15mm, d~ bong be ~t c6 Iht 
dat cap 4 den cap 5 (R. = 40 +20 ), nguyen cong tinh c6 thi ~t c:{p 6. Ptnrong 

pMp nay dmg gia cOng cac 16 sau, cM' tao khuon, chay, c6i, lAm ben be ~t cac 

dung cu, mai, dt, gia cOng hop kim cUng ... H* nay 0 V~t Nam c6 sir dung cdc 

Ioaimay gia cOng tinh bang tia lira di¢n CNC-MAHO-341. H* su~t cia phirong 

pMp nay thap, chi phi cao vi s~ hao moo dung cu nhanh. 

7.9.2. Gia elJDg bmg ca - di¢D - boa 

Tlnrc cMt cia plnrong pMp nay 13 dung nguyen 13c di¢n phan. L~c co hoc 

dy fa cu.ng voi ~ tht 10+30V trong rooi tnrong h6a hoc ( cMt ~ phan ). 
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Theo so do hinh 7.74b, chi ~l 1 kep bang d6 ga noi vot cue dirong, ala 2 

( thtrong bang hop kim nhom, chien day 0,5 + 2 rom ) noi voi eve am, quay voi 

loe d¢ 15 +20 tal», CMllOng qua voi 3 lam nhiem V1;1 cMl dien phan 40 di6I 
ki¢n pha lnry lap mang thu dong nay df gia cong lap titp theo. 

Phuong phap nay dung gia cong v~t l~u cit cimg ( thep hop kim, thep khong 

gi, hop kim ctmg ) va lam bong ~ ~t cac chi tift. Qua trinh gem mai so be, tfun 
tmrc, mai bong, rita sach, say ... 

a. Gia coag bang tis lrh dien 

b. Gia cong bang co - di~n - h6a c. Gia ctJng bang sieu am 

Hinh 7.74. Sa dtJ' nguytn Ifpiuroug' phap gia ctJng d~c bf¢t 
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7.9.3. Cia coug bllllg sieu tun 

Thuc chur cua gin coug c.ir got b.iug sieu ilill la truyeu clao doug (j tim so 

~ien .un kho.uig 16 kHz vao dung cu c.it g~ly uen su va eltlP vao hat m.ii. hat mili 

va d.rp \:\0 be m.ir chi tier tao nen qu.i rrinh gia cong c~"\t got. So' eta uguye n If 

gia coug c.it got b,ing sieu am gioi rhieu rre n hiuh 7.7-fc. lvl.iy ph.it ~'ieu am l , 

qua bo phan khuech dai 2, bo kich til' 3, rruyen dong dien mot chieu d~ til hoa viI 

dillig dien xoay chien ele kich til cho cuon cltly S, cuon nilY duoc cuou rrong riiuh 

cu.i ch.iu tu 5 lam b{ll1g v.tt lieu til' gi,'lo ( Ni, Fe - Co ... I. Til' rruoug xoay chien 

ch.iy rrong chan tu, nho' hieu nroug til' gi,'lo tao ueu SII' co gian dan hoi cua chan 

til. Do L1 duo dong co' hoc o' t.u: so sieu am, rruyeu qua rhauh rruyeu song 6, 7 ,( 

cling co the clong tho'j IiI clung cu dt ) vuo vuug c.ir. Ciic hat 111;li duoc phun V;IO 

villlg dt duoi dang huyen phll qua voi 9. Dung Cll c.ir 7 ciao dong cltJp vito hat 

m.ii , hat m;li V;I 'LIp vuo vuug c.ir liun 1110n cl.in be 111{Jt gia cong. Gia coug sieu 

.un co the cat V,:lt lieu Cling, cion (gom, Slt. rhuy riuh ,.. ) nhuug khoug sinh uhier 

ueu co the c.it \ilt lieu b.iu clun, eta chiuh X;IC cao ( ± 0,057 O,OS ) 111111, do bong 

cao R,20 7 R,O.25 ( c~lP 5 -i- c.tp 9 ), nhuug n.iug snilt khong cao. 



Chuang tam 

GIA CONG NGUOI - LAP RAp 

xu LY - BAo QuAN sAN PHAM 
X.I. (;JA C(>NG NGUOI 

8.1.1. U(y ddu 

Uiy dtiu la nguyen cong xiic dinh chuan va kich thuoc d~ gia cong theo dau, 

do chinh x.ic thap ( ±O, \ 111m ), phu rhuoc V~lO dung cu, thiet bi va rrinh do coug 

nhau, Phuong phrip nay rhuong dung cho gia cong tho va sir dung rroug san xuar 

don chiec ... Hinh 8.\ gioi thieu mot so dung cu, thiet bi vach dilu nhu : mui 

vach, com pa , eke, eric dung cu, rhier hi do ... 

8.1.2. Gin eiJllg IIg1l0; 

8.1.2.1. Cdc nguyen eOllg gin eOllg tho 

a. Dua 

- ('Ij//g du//g 

Dfia Iii nguyen coug gia cong uguoi dung rrong lap rap, sUa chua, che t:IO ... 

dung gin coug .c.ic loai vat lieu nlur kim loai, phi kim ( ulura, bakelir,... ) nhung 

khoug th~ gin cong vat lieu voi do cimg cao ( su, thuy tinh, thep em qua toi ... ) 

d~ t~,IO thauh eric mat phtulg, mat cong, riinh, goc, 10... Hinh 8,:2 gioi rhieu 

nguyen li chung khi diia. 

Dila ciiug tuau theo nguyen ly chung cua gia coug ciit got kim loai, nhung 

chieu stLU nho , chieu day cM 1'ilt mong va ducc dt lien tuc. 

- DUI/:5 l'I.' M diia thuong gom cac loai dill gioi thieu tren hinh 8.3. 

Dua gom hai phtln : chuoi ( thuong bang go, nhua ... ), phdn cong tac co ctic 

hr6i dt ( Iu6i don, Iuai kep, Iu6i vong ... ) 

Theo hiuh dang va cong dung cua diia ta phan ra : dfia phflllg, diia chu nhat, 

cilia vuoug , cilia tam gi.ic, dfia briu uguyet, dun trou, ... 

Theo nguyen coug ta phau ra dfia tho, diia tinh, diia my ngh~ ... 

b. ClIlI
 

- Oil" (Til;'//, ('Ij//g (ItUig
 

Cua Iii nguyen cong chuau bi phoi, nluim phan cilia thanh, thoi, nun thauh 

chi tier, donn, dai, tilm, manh ... Nguyen cong CUa cling dung trong gia cong 

nguoi, sira chua, Iilp nip ... Cac chi tier n110 duoc rime hieu cua bang ray, eric chi 

tier 1611 hoac dung rrong s{11\ xuat hang loat thuong cua bang may. 



~ 
I I 
I I 

i~,I ~ 

JJ ~\ 
~-~ 
ll:~ ) c'--
- /:.( 

-.-J 

:1 
~:i 

J riM 
~ Ilr,,--,--'---. 

Hinb 8_1, Dung cti va wlet bi iffy dffu 



II 

224 

Hinh 8.2. Ngu}'cn if cit khi dtis 



D 

o 

c 
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- NgUY~IJ de 
Ll!oi cira g8m nhieu lUcri dt, qua trmh cat duyc thvc hi~D thea ngu yen ly 

chung ella gia cong cat got kim loai, Hinh 8.~ gioi thieu nguyen II chung cua qua 

trinh dllL.'1i cua, 

- C:lId U.v g6rn cac lcai CU"3 gimg, cira khong gUng, cira tho, cira min, cira sci. cira 

day ... Hinh 8.5 gioi ihicu mot so loai CU3 tay thuong g~p. 

cQ::;-...1~-'--:=>-:::::::::'::::""'::......J
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- CIJ'a =(v 

Cac loai cira may c6 the phan lam bai nhorn ; rna may dm tay va may cira, 

Cac loai hrm cira may thuong gcm : lU'm cira bang, lum cira ilia. lU'm cira vong ... 

Hlnh 8.6 gioi thieu rnQt so loai CU'a may dm lay va IU'm cira. 

Ltroi cira e6 chuyen dong tinh tien khli hdi thea plnrong nam ngang hay 

thfulg dUng. Hinh 8.6a la may CU'a dm tay, lttm etta chuyen dong tinh t.it'n thea 

phircng thkg dirng. Hinh 8.6b 13 may cira ilia cim lay. c6 lttm etta hinh cia 

(blnh 8.6e), chuyen dong dt do lum cira quay xung quanh true chinh. May rna 

vong cam tay, co hrei etta dan hoi, chuyen dong theo vong M thirc hien qua lrinh 

cat. 

e. b. 

c. 

H1nh 8.6 Ora miy cim tay 

..,..,.,--, 
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fflnh 8. 7a. So donguyen If lim vice ctia mix cue 111'07 rei 

Hinb 8.7b Hinb ding ben ngoai cti» rruiy ctrs can lU'07 roi 

Hinh 8.8. Hiah ding ben ngoei ciis riuiy CU'a bJ.ng 
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H1nh8.7a gi6'i lhi¢u nguyen U hoat d¢ng cia may cira can hrm roi. Lum cira 

diroc lap vao can cua ~ truyen dong i. QlUytTI d¢ng dot do lum C11a thuc ~, 

qua banh lech tam 4, 1.:,\0 ra hanh trlnh lam v~c va hanh trlnh chay khong. 

Chuyen dong chay dao do trong hrong cia can va lufu C11a lh"c ~, hrong chay 

dao diroc dieu chinh bang thuy lire. Phoi 8 diroc kep nho tay quay 3 truyen qua 

vit me va roO kep 7 d6l e to 6 hoac ban kep. 

Hlnh 8.7b gioi thieu hinh dang ben ngoai cua may C11'a can lum rei, 

Hlnh 8.8 gi6'i thieu hlnh dang ben ngoai cua may CUa bang n3m ngang. 

Hinh 8.10 gi6'i trn¢u mot loai may C'U'a bang tMng dung. Than may 1, ~ d.itu 

khib. ban 4, den tin ~ 8. Tay g~t 2 eli dieu ~ tOc d¢ ~ b¢ ditu chinh 

tOc d¢ 3. TOc d¢ cira chi tren dong h6 10. DOng h6 9 elichi d¢ cang cia 111m cira. 

Khi cat sir dung tay gat 6. Cong lAc 7 dung bam dung dich lam nguoi qua cac 

cng.dan 11. Tay quay13 ~u chinh ban may 14 eli tao d¢ nghieng. MuOn thay 

lum CUa dn rub tu, n6'i long di 11'y lucn cira ra, d¥ lum cua m6'i Ito banh rang va 

lOng xuong, ditu chinh chfnh xac ( d6ng thing hang lum rna theo hai thanh 

dan ), ditu chinh d¢ cang lum cua lheo ~u chuan va him giap mOi tai moi han 5. 

o.! damchat hrong O16i han va qua trlnh lam vi¢c chfnh xac eua lUfu C11adn cat 

!Xl dAu rmit ( vuong g6c v6'i canh lufu cira ), co djnh hai dAu nnit va mai pbAng, 
gan giap O16i hai dAu nnit lum cira, k.itm tra lai d¢ phAng, kep co dinh va d6ng 

mach han, nung nhanh phan giap moi. 

~l ··/1/··r(
 

~
 

Hinh 8.9. Khuy& ~t mtfihan jlfijj CrQ YOng 
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"yavctrab- •Hin.1J 8.10'[,', ang tbeag dcfng 



Khi hai d1u rmit hroi cira chuyen sang mau hong, ng;1j mach cJiE l6i va tien 

hanh ram ( dong, ngat mach viii lfu qua trinh ram se tv dong thirc Iuc;n ). Sau khi 

han can mai phJng mo, han va kitm tra khuyet t~t ( rnoi han khong ngau, lrrm 

cira khong lhbg va phJng, moi han mong hen ho~e day han Irr01 cira ...hinh 8.9 ). 

c. D'!c - d~t 

Due - d¢t 130 nguyen ccng tao 13, ranh, cat, chat.i.dung trong su-a chira, lip 

rap \'Y ... Cie nguyen cong nay thirong diroc thirc hien thong qua rnfii dyt, due voi 

lire ~p bang btia lay. 

Hinh 8.11 gioi thieu me: s610,!-1 dang due, dyt ... thirong g~p. 

/~I~:" 
1/"1 r " \ "
\-.(./ / lL-;1 
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Hinh 8.11. D!Ic - dot 

d. Cic nguyen cotig kiuic 

Trang gia cong nguoi, sira chira , lap rap ... doi khi COn phai tlnrc hien de 

nguyen cong uon , xoan , van, lin, noi, ghep, gap mer ... 
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8.1.2.2. at: ngaytn cIJng gia cIJng tiDh 
a. Nguyen cdngkhoan de khoan 10 su6t ~~:-",,:::~rr''n-c--::::i'0~~-~---

( 10 thOng) hay khOng suet ( 10 khong 

thOng) .tlurc hien bang may khoan 

ban ( hinh 7.61 a ) , hoac khoan tay
 

(h1n.h 8.12).
 

b. Nguyaz c<Jng kboet- doe (h1nh 8.13) 

dircc thirc ~ v& roue d1ch nang cao 

d¢ bong be ~t chi tiet gia cong va 

d" ehfnh de cua cac 10 thong hoac 

khOng thOng , Nguyen cong doa co 

thf th~e hI¢n bang tay hoac gia cong r 
tren may khoan - doa bang rmii khoet IJlnh 8.12. Maykhoan dien cun lay 

hoac miii doa.. 



c. Gia coiig rea ( hinh 8.14 ) 

~ 1,;10 ren liang ( 16 ) dung ta ro va 40 ren ngcai dung ban reno By ta ro lay 

ttnrong gem hai hoac ba chicc thee s6 thrr ur ( I, 2, 3 ) nr the, ban tinh Mn tinh. 

Ta ro tno e6 phan con cit dai, phan sua dung ngan, ngiroc lai ta ro tinh e6 phan 

sira dting dai, phan con chi 13phan vat de dan hirong ta ro vao ren 10. 

! \ 

ffmh 8.14. Gia coag ten 

d. L:;1o ( hlnh 8.15 ) 

Nguyen cong cao nham tao yay lien be mit cac chi ti'!t dii gia cong tinh rna 

thircng cac be mat nay liep xuc voi nhau va chung co chuyen dong luang d6i voi 

nhau nhir s6ng tnrot cua bang may ... 

C.	 cae nguyen e6ng nghie'n - ra dung hat mai hoac bot nghien de nang cao dy bong 

be mat va dy ehinh xac gia ccng. 

-----------L---

Hinh 8.15 Dao eso 
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8.2.1. Kllli; IIi/jill 

Neu ,,,11/ (,jul.! (,) ~/,I 1:\ ph;'111 chu yeu cun qu.i triuh ~;ill XLI,1t rhl hip rap IiI 

giui clo.m qllall rroug IIh;it de LIO rhunh ~,'UI ph.un ho.tu chiuh d.un b,'IO chur 

luoug , No co '); IIghia to 1011 rroug IH~II kinh te quoc dun. Do cuug 1:1 qu.i rriuh 

hie II chuih theo rhier kenh.un rho.i mall yeu c.iu ch'lt 1II00Ig S,'111 ph.un V;I Ii, qu.i 

niuh lao clong k5' rhuar plurc Lip. Vf du, khi hip c.lu clam b.io do dOllg t.uu de 

rrauh ruug , I'-Ic. d.io ... 

Cac loni moi 1:lp ghep rhuoug g:lp gam' 

"Htil' 1'/1) (',j',"1I11 Iii lo.ii moi Lip co the th.io duoc nhuren , che m , chor ... co 

loui khoug rh.io duoc uhu hun, r.in , khop, xO:1Il ... 

'ivltji I,ll) eli ",jllg 1;1 loai moi I'-Ip co the xouy , rruot, 1:111,'-111 kh611 b.inh r'-lJIg: 

rrllc vir ... 

Nhiem vu Cl'\;1 !:tp ,';ip b;IO gum: 

+ Ng hieu cuu lilll'lIlg yeu c.u: ki rhuur , do chinh xac , do boug be m:lr chi 

rier, moi lilp ghep. b.in ve chung , chuoi kich thuoc ... 

+ Nghien cuu qui rrinh coug llghe, rriuh do coug nh.u: ... de co qu.i rrinh 1:1P 

r;ip hO)1 If. 

+ Thuc hieu qui rriuh cong ughe hO)1 Ii llh:it llhlll:IP doc Lip ( rieug re ),1;"11' 

~Ollg soug, "'IP dOllg bo ... 

+ Su clung clung cu, do g:i, trallg rhier bi (dU1lg CII 110 11l011g, kiem tr.i, clo g.i, 

gia coug , SI'\:I, I'-Ip ... J, hop If \il t6i uu. 

8.2.2. Plruoug plui], ltip Nil' 

Phuong ph.ip 1:lp r.ip phu rhucc do chiuh x.ic chi t ier , vi tri, chuoi kfch rhuoc, 

thai gi;1I1 lam viec ... Tu co the chi» ra c.ic kie« 1:1]1 sau : 

a . 1...<1/1 lan IIO,ill toun duug cho S;dl xuar h;1I1g lout, hillll! khoi voi eric chi tie't vii S:'1I1 

ph:im duoc rieu chufill hoa. 

h. Ldl) 1,111 Ii!/lJlIg IW'III {mill clung cho snu XIl:lt c10l1 chiec , hang lo.u IIh6. Cric chi
 

tier c11l0'C 1110- roug pham vi clung sai khau th.uih ph.iu.
 

( Lili ( 11011 1:1 phuoug ph.ip 1:\]1 r;ip mii c.ic chi tier duoc ph.u: lo.ii rheo uhom dung 

"Ii ( IIiOllg pile pl1;lm ph.u: bo k ich rhuoc rheo qui lu.u x.ic su,l't cu.i c1UClllg coug 

Gaus-, ). V6'j so uhom cildg lihieu, clo ",hfllh \;IC cang cao. PhuOllg ph;lpllily yell 

dll do l.:hillh x;ic. (1:llIh lLiu, b'-Io ljll;lIl ... dll rh:iIl de rr;illh 11h:lm [;\11 gilb C;I(; 

IIhol11. 

J L/jJ l'llil Iii p11l1011g ph;ipl'-Ip 111:1 c;i", chi tie't dllO'c phep t:illg duug s:li kh,ill th;lIlh 

pl1:III, gi'-lln kh:1ll khep kfll de de chi':' LIO ( khi [;'Ip co the thel11 c:ic IIgllyell callg 

cao, 1:1 ' .. ). 

,'. L,il) ,1,,;'// .-I,illil tUOllg tlf llhlf I:lp .'>lla ,0- dfly ta chi rhay eToi gi;i tr! kh,ill bl\ mil 
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khoug l:iy di lop kim loui ( khi c.in rh] dieu chinh \! tri khau bu ). 

8.2.3. K ietll tra trong qu« triult ldp 

ct . Ki,;/II fm fI t« fi,;/) duoc rhuc hieu bang kiuh ughiern vii hieu bier cua cong nhan 

( ug:-lln bang m:lt ... ) 

h. Ki';I1/	 tra ,'0' kill duoc thuc hien biing dung Cll do co' khf nlur thuoc cap, panme,
 

diroug , dong h6 ...
 

r. Ki';/I/ fro fl/doll!j duoc su dung c.ic rhier bi chuyeu dung cho do luong kiem tra. 

J Kifilll tra clult II(~))/::; .1"1;11 IJi/(I/1i VI) ("(IIIIHillg I/uiy d~ ghi vao h6 So' nghiern thu 

may ve :
 

- Hinli hoc : do chiuh x.ic ve hinh d.ing hinh hoc, vi tri ...
 

- DIIlIg IIOC :.chay khoug tai .
 

. - Dljllg lUI' 110,' : chay co tai. 

8.2A. Tri' cluic qlly triuli hip rap 

Tuy t,heo dang san xu.It, tinh chat san pluun, do chiuh X:IC, tiuh chut moi 

ghe», phuong ph.ip Eip ... mil t6 clurc qui rriuh liip nip. 

a.	 u71) "il) coilinl, co the duoc rhuc hieu : 

- Tap trung (j mot dia diem, do mot hay mot uhom cong nh.tu thuc hieu. 

- Pluin r.in rhauh nhieu dia diem, rui moi 1101 do mot hay mot uhom coug 

ulutn rhuc hieu. Phuong ph.ip nay rhlch h<;>11 v6i nlurng san ph(;m phuc tap. 

h. Lltl) lIip di llijllg co the iii liip rap nr do, cuong buc, lien rue, gi.in donn . 

- Ldp nil) 11/ do : lam viec theo nhip chu ki, dung xe d(;y, dn true . 

- u1l) nip CiI{))lg I)J/(' : dtlng bang tai, biing chuyen, c.iu true ... co tiuh rhoi 

gian clung l.ip. 

r. So 11J' qu! triul, Ilip lIill 

Hinh 8.16 gi6i rhieu SO' do qu.i rrinh 1:lp r.ip eli chuyen lien tuc voi viec \,:Ul 

chuyen chi tier lieu tuc. 

~ Y:ln chuyen chi tiet lien ruc 
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Hinh 8,J7, Su'dd lc7p nip mot sdu pI/alII - Xl' dc,'p 

Hinh 8.17 gioi thieu mot vi du v~ mot so do ltlP rap C;IC cum, nhom, bo ph{m 

d~ t\IO rhanh mot san phim hoan chinh EIxe dc,'IJ. 

IU, XU'LV, BAO VE, BAO QUAN SAN PHAM 

8.3.1. Kltcii uient 

Tric hai cua su {lll mon dfln den sir phd My kim loai va eric rhiet bi Iii r{lt Ion 

vii nghiem troug. Nguyen nhan chu yeu la do nic dung hO;1 hoc, dien hoa ... dfln 

den kim loai bi an mou ( goi la gi ) vii diroi nic dung cua luc co' hoc, kim loai bi 

mai mou . 

. ct iii sir pha huy co hui vii khong mong muon dOl voi cac vat th~ rrlll duoi 

t.ic dung hori hoc, dien hoa ... cua moi tnrong xung quanh. Gi bao gem : gi hoa 

hoc, dien hoa.; rrong kill quyen, trong dung dich, rrong mroc bien, trong long 

dat ... dfln den g1 hoan roan b~ m~lt, gf bo phun, gi di~m ... 

• Mon iii sir thay et6i khong mong muon ve hiuh dang kich thuoc tren be mfit 
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chi rier khi cluing chuyen doug nroug doi V01 nhau hay do chuyeu doug cua moi 

rruoug phi kim rreu be mar kim lo.ii gorn : mou oxy hoa, mall do nhier , do rna 

s.it, man cau true ... 

8.3.2. Phuong pl/{ifJ xti 'f, bdo 1'4 be: nuit kim loai 

II. IHlI' , .li.h 

Thuc ch.tr cua XLI If be mar kim 10;Ii lil tao cho c.ic chi tier m;IY, C;IC san 

ph.un co tinh ch.rr d,k bier, co gi.i tri kinh re uhu tinh chong gi, klui n.iug chong' 

m:li man, tfuh chiu nhier , klui n.mg clan nhier. dim dieu , kh;lnang can rro' eric tia 

s;ing_ b;'illg C,IC bien ph.ip coug ughe vii c.ich XLI' If eLk bier, rhich hop, Do chiuh 

Iii \.ll Ii c.ic be m.it kim lo.u rhoug rhuoug uh.un baa ve c.ic s.in pham. chi tier 

khoug bi ;'\n mou \ i gl. \ i mOI1 de n:llig cao tuoi tho vii kh;l n.iug l.un viec cu.i 

chuug' r--luc dich 1:1' 

· i\;'lllg C;\O rhum my. kh'l n~lllg chong man vii chong gi; t~lIlg ruoi tho. 

· Tier kiern kim lo.ii qui hiem bang c.ich phu cluing len lop be mtlt kim lo.ii 

ch.ir IUo11g rluroug ( phil kim lo.ii mau, tIH~P hop kim, kim lo.ri qui hiem ) 

· Tao r.i mot so rfuh char eT:!c bier: d.in dien, erich dien, c.ich nhier . 

fl. Y,;lI ,'(Ill 

Lop phu ph.i] dum b.io dar yeu c.iu hinh d.iug re vi, co' tinh, th:lIlh pldn ho.i 

hoc, tinh char var 1)1 vii chieu d:ly lop be m.it. 

.. Pfll/illig flflf/flU!' f.I' h/ /!/(I{ 

· l\'Eli, d.inh bong ... d~ dar do bong, hiuh (];ing re vi lop be m.ir ... 

· Liin ep, phun bi , toi be 111~lt ... d~ dar co' tinh ( do ben, eta cuug, chill man. 

chiu moi ... ) 

· Th.im th.ui. rhnm niro, thrim xi.mua, rh.im kim loui ... eT~ dar yell crill ve 

thillih pl1<\11 hO;1 IlOC. ro Chl·IC. 

- :'I l.r. phuu. __ d~ dar yeu Crill ve ve rinh char \ at ly kim loui co' b.iu ( nen ). 

8.3.3. Bdo \'(; clumg gi 

II. Klut! lIi';/1i 

RIO ve chong gi nh.im darn bao c.ic yell c.iu ki thu.tr cua ker Crill khi lam 

viec l.tu dili, n:lIlg cao hieu qu.i kiuh re ... eL:lc bier C;IC ker c.tu lam viec rroug 

moi tnro11g .:6 c,ic hoat dong hO;1 hoc manh ( kheJllg khi, nuo'c bi~n, ;inh s,ing 

m~lt tro'i__ . ). 

h. PfllliJlf,'-5 lif/(i!1 fliio "~I; 

C:ic phll'o1lg ph,ip b,lo ve thuollg gom viec chon dung vrtt lieu kem thea cac 

phU01lg ph;ip XII' Ii nhu : 

- lJ,/o ",; f,ill dCli gom chon vrlt lieu co kh'l ntlllg chong gi tot ( nhlf kim )o,li 

vii hall kim it tap ch<'it, hop kim co du trltc mot pha, gi,un il'ug surit toi e1<l ... ) vii 

chou C<IC phU01lg ph;ip tao lop chong gi Uhll' phUll bi, JiUI ep, tao eta bOllg C,IO V.V. 
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+ XLI I)' ker c.tu 1:1 chou ker c.iu don gi.in co do boug be m;lt cao , co phrlu 

chuyeu tiep , thuan 10i cho viec bao qU,IU, chong gi, XII I) '"' 

+ Xu Iy moi rruoug gi c.iu : 

B,IO ve b,-1I1g lop phil kim loui, phi kim, oxyr btiug ho.i hoc, die n hoa 

tr'\llg men. m.i crom , ruing ke m, phil oxyr uhom, phun kim lo.u , mu dien , 

ng.un dung clich, quer 5011 '" ), 

8,'10 ve chong gi trong moi rruoug uhier doi. Nhier do, do Sm, chrit bnn 

rroug khi quyei: ,," .iuh hUG11g rruc tiep den SII ,-Ill mou , gi '" C:lll khu th.ruh ph.in 

x.im rhuc cua moi rnroug , khu c.ic san ph{lm gi, khu 11llO'C vii clo {1m moi rruoug , 

c.iu rna nikeu, crom , 5011 toug hop, sou choug gi co tinh kiem , cluug ttl duug , 

b.io bi dOllg goi V.L, 

- /J(/O \',; tcun rh.» ( t i« t l.c» ) Iii qu.i triuh b.io qu.in rroug qu.i rrinh s(\ll xu.ir, 

b.io qu.in rroug kho. b(IO <]U,'UI khi vau chuyen ... nhu lam such be m,:lt; boi d.iu 

me)'. chur chong gi, p.uuphiu; bao goi , doug hop '" cl,k bier b.io ve khi V:UI 

chuyen nell duoug bieu hO;IC giua c.ic C(IUg vv .., 



Ph/in thtr ba 

1'1/ DONG H()A
 

DIEU KHlf:N THEO CHHONG TRINH
 

Chuong chin 

KHA.I NIElVI VE 1'1/ D()NG HOi\. 

Dlf~u KHIEN THEO CHU()NG TRINH 

9.1. KHAI NIEIVI CHUNt; 

9,1.1. Sttph6f tricu cua f1I' doug ltoa 

Trang qu.i rriuh s(l\l xuar cua cai vat chfit cua xii hoi, can nguoi voi lao dong 

cua minh su dung nluiug nr lieu lao dong d~ t.ic dong V~l Hun rhay doi doi ruoug 

lao dong. Do I~l nr lieu s;in xuur. No duoc th~ hieu mot c.ich tong qu.ir duoi dang 

niing IU91lg, vat lieu V~t cong cu. Trong do coug cu san xunr co r.ic dung quyer 

dinh h011 d. Chung luon luou duoc cai tieu, thay doi rir cong cu tho so', don gi.iu 

den co' khf ho.i rai ttl' dong hoa. 

etch mang khoa hoc ky rhu.tr Ifiu tlnr nhrit diiu the ky 18 voi noi dung co' khi 

hoa d;j mang lui nhirng rhuuh tuu to lou V~I suu do 1~1 cuoc c.ich maug khoa hoc 

k5' thuat l.in thu hai voi noi dung Co' ban I~I ttl' dong hou, dieu khien ttl' dong V:I 

hien nay Ht dieu khien theo chuoug rrinh c.ic qu.i rriuh sun xuar. 

Voi su' rien bo VUOT bac cua khoa hoc ky rhu.tr, eL:rc bier 1:1 su ph.it trieu cua 

eric ugimh dien , dien nr, tin hoc, V(lt lieu moi , sir bung no ve thong tin khieu cho 

cong nghe C;IO em no' rhanh cuoc each mang maug rinh ch:it rhoi dui voi nhtrng 

m.iy to hop, may tu dong, 111;iy dieu khien theo chuoug rrinh, ray m.iy, nguoi 

m.iy, duong dfly gia cong, voi cong nghe CAD / CAM / CNC ... em dua c.ic 

nguuh cong nghiep ph.it trien leu mire do cao, 

Co' khi ho.i HI sir thay the strc luc con nguoi de thuc hien c.ic qu.i rriuh cong 

nghe biiug 111;iy mac, rhier bi mot erich uhanh chong uhiiug cong viec n(lIIg 

nhoc, doc hai, btlllg c.ic co' cau tien hanh nrng phfin hay to:1II bo. 

Tu dong ho.i 1:1 hinh rluic co' khi hoa 0' rriuh do cuo m~1 m.iy moe rhuc hieu 

nhanh chong c.ic qu.i rrinh coug ughe. Do do voi sue luc co han, phnn irug sinh 

Iy cham chap con ngnai v,ln co the sir dung coug su.fr rfit 1011, t;)p trung vo'i toc 

do r,Yt cao, Ilra chon che eTo hop I), de toi lIu hoa C;!C qu;! trlnh gia cong. Hall the 
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uCla, tu doug ho.i de m lui hie u 'IU:I kinh re cao , nriug su:it cao , gi'll11 uhe cuong 

do lao dOllg, ha gi;i rhanh "Ill ph:II11 ... Hieu qU:1 cao Call 0' cho mot nguoi co the 

theo cloi uhieu m.iy 1110C, rhier bi. 

Til Ilht'iIlg rhier bi ru doug ,T:"iu rieu nhu m.u: 1111'la roi cua Heron 0' ,-\i Cap V01 

uhieu lo.ii con roi d ieu khi~ll tu dong. c.ic do choi vii doug ho ru dong ru the' k)' 

rhu I":. dell cLh chuven t u dOllg, uha 111;\Y tu doug ... hie n llay Iii llhCtllg he thong 

dieu khien til .',;1 rroug gino rhoug V,:UI r.ii, hilllg h.ii , h:Ulg: khoug , du hiurh vu 

rru. .. 1.1 IIhl'lllg buoc tieu VUOT b.ic cua kho.i hoc k\' rhu.ir d;1 dem l.ii hieu 'IU,I 

l. iuh te r.ir !01l. 

Chiec ,lOllg 110 uho be c uu Kulibin che tao 11;'1l11 1767, cu deu 1110i gio', llgoili 

v ie c chi d;lllh chuoug b.io gia, con bieu die n mot man k ich 1111ia roi V01 c.ic C'WI 

,~; mo' rn theo rhu tu, qu.in 1111h xep hil1lg cui chao. l.im Ie khi hoil1lg: tit vii coug 

e:11II:1 \U;lt hieu. Ho.uig tit V:I Calli! club ctip Ie, r6i thea rlur nr doug c.ic cun lui 

de rhuc hie n c.ic hoar doug do trong gio' riep thea. Dring 1~ gi6' rruu , dOllg h6 cit 

Quoc en V:I b.ui dern khoug d.inh chuoug. 

;\I,'u11 I9~~ he thollg dieu khien duoc ughieu CI'IU rai Co quail Khong lire Hoa 

K)' v:t Pililllg thi ughiern Dieu khieu ( U S Air Force ~ MIT Servomechnic 

Laboratory). N{U11 1955 th.uih 'lU;1 eLlu rieu etl cluoc irng dung cho NC, sau do Iii 

C:"C v;'t dU;1 C-\D / C-\f\I V':IO nr doug rhier ke, cong llghe v:t dieu khiell c.ic 

m.iv cong e:1I. Ng:I)' 1l;\V V01 xu ph.ir rrien V'lIoT b:IC cua ky rhuar vii su bung IlO 

C\\;I tl\~lI)i! till. noi glHip 111'l1lg Ilg:U01 ta d:\ IllIg duug COllg: ughe cno , ky rhu.ir 

C'\D / C-\f\1 / CNC. .. V:IO uhieu liuh vue. d{lc bier J:I c.ic he dieu khie» CII;l 

,-\utocad ( CADIO, C-\DII, C-\DI~... ), Autoclesk ( CADI3 ), CAM, Clf\!, 

CIi\I.-\ TRO:'o, ... Co the tom C'lt qu.i rriuh ph.it rrieu nhu sau : 

- !\tav Calli! cu V';UI 1l{\IIg: d:t tao dieu kieu cho co' khi ho.i CUll drill duoc tit 

dOllg: ho.i tlOtg: ph.in trollg: ';,IU xu:it dOlI chiec V:I h:lllg loat llhll m;iy revollve, 

"III do 1:1 111;1)' ru dOllg, b;ill tu dOllg vau ll{lIlg dllO'C tu cloug dUllg trallg S:lll xil,'lt 

h:utg !O,lt Ilhu m;iy tu clollg Ilhiell trllc chillh, 111;iy chep hlll11 thllY luc ... 

, f\I;;y tlI dOllg chuyeu dilllg V:I m;iy t6 hop V01 c;ic b6 ph~:llI cla clltO'C tiell 

chu;'\u 110;; V:I thollg Ilh,'lt hoa, dilllg Trallg s(\11 Xllrlt h~lIlg loat \011 va h~ll1g khai 

vO'i 1l{lIlg sI6t r,it cao Ilhu l11;iy gia cOIlg vOllg bi, trllc kllll)lll, hop tac eTa." 

- 1'\'1;;)' die II khiell theo ChllOllg tduh ( PLC, CNC ) 1:1 uhii'llg loai 111;iy hiell 

c1:li, <.Iilllg rOllg [;Ii cle gia cOllg eT011 chie'c, h:llIg ]O;lt . 

- D;'t: chllyell gi;\ cOllg ghep tit c;ic tn;iy til clollg vall ll{lIlg ( <UI xU:lt uhlillg: 

e:l1i tiet Ilho ) V:I ghep til dc 111.iy chu)'eu diu;g, to hop ... ere gia cOllg mot Ioai 

chi rier ( I.e C:I b;\o bl clollg goi ) dilllg traug siut xll:it h:lIlg 10aT \011 V~I h:lIlg kh6i 

( v I dll, <.Iii)' chuyell <UI xu,'lt pittoug, xecm{llIg... ): co 10'li cL\)' chuyeu duO'c ghep 

til IlhCmg l11;iy dieu khiell thea chuollg tdllh ( CNC ). 
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- Trung tum gia coug dieu khien theo cluroug trinh dung gin cong nhirng chi 

tier 10)], U'-UIg, pluic tap voi nhieu nguyen coug kluic nhau : tien, phay, khoan , 

doa , mili ... rhuc hieu dong thai rir mot phia hay nhieu phin. 

Trang liuh vue tv dong hoa C,IC loui may. duong day gia coug ... voi C,IC 

nang rhier bi ru dong Uln hrot xuut hieu. 

Tu clang ho.i baa gam c.ic qu.i trinh tu dong hO'1 gia cong, do luong , kiern rra 

chat luong , dieu khieu, tinh to.in, an toiui .. , 

- Ciic phuoug tien d~ co' khi ho.i vii tu dong ho.i san xuar gorn : 

+ ca.. t n« duoc chuyeu clang tren duong ray, doc thea eric phan XUC))]g. 

+ Po Itlll.~ ( quay ray, co' khi, dieu , khi nen, rhuy Inc... ). 

+ "'" I)();' .Il;/) uhu xe cT;"iy, xe rua ... 

+ !Jilllg tili ( dai, xich, treo ... ), bang chuyeu ( Call Jan nam ngang, nuing 

truot thea hiuh dang sau phJI11 ) van chuyeu chi tiet, phoi ... den eric vi tri lam 

viec , l.ip r.ip, dong goi .. , 

+ Co n';1 nl/) plu)! 1i~;11 dung cuug cap phoi Lieu cho C,1e may, rhiet b] lam 

viec. 

+ (',/, rll/i;' hi tao 1,.1", IISi gh;p, die'll kl,ii;" nhu dong co' buoc, bo khuech 

dui, m.iy ph.it, xilauh rhuy luc, xilauh khi neu , Ii hal) dieu tir, thiet bi do kiem, 

so s.inh, ghi nho' ... 

Y.1.2.	 fJcic dicl/l ciia tudoug hoa
 

a, T ill I, t u' dJllg n /()
 

Cric m.iy Illig dung k~1 thuat NC dar duoc roc do dich chuyen 10)]. May coug 

cu clieu khien NC, CNC... gium roi ct.t thai ginn phu, 111l1'C do tu clang hoa cao 

nen cho n.ing sU,lr cao. Neu so s.inh ti le thai ginn gia coug ciit got te,thai giau 

m.iy I:U11 viec tOll cl~ sun xunr mot san plutrn ter> thai gian cat got cua mtiy NC co 

the tang g:ip 3 J:ln ( xem bung 9.1 ). 

Bdug Y.1. Bdug so stutlt ty 14 toi giau cua l1UlY NC 1'(111l(ly thong thuoug 

r, / tOll r, / ter r, / tel
 

Loai m,iy
 ~ 
M,iy binh thuoug 30 60 18 

t\l:iy NC 75 70 53 

I). Tillli lillI, IIOW cao 

Viec ro clurc san xuar tot gom chuiin bi silll xutit t6t, dia di~m Eun viec tot... 

Nhullg cong viec n:IY do m,iy NC duo'c chutin bi cluro)]g tdnh tlr ben ngoili, do 

eto viec hieu chinh k~' thu:1t tai khu vu'c liun viec giiun cUJlg ke, thai gian thay 
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dao ng.in voi do chinh xric cao , eo th~ chuan bi tir de 0 dao ben ngoai V;I nap 

true riep ";10 111;\y, 

M;\y NC eo the rhuc hieu dong rhoi nhieu chuyeu dong, nr dong kiem tru, 

hieu cluuh sai so kich rhuoc , dao cu v.v... voi ph.in iiug linh hour khi uhiern vu 

coug nghe th.iy doi V;I quan rroug uh.fr v~n 1;1 viec thier Ke, lap tri nh..; duoc 

rhuc hieu ngoui 111;\y. rroug V[II\ phong , co su ho rro' ella ky thuut tin hoe qua c.ic 

rhier b] vi riuh. vi XII li, he thong CAD / CAM va cling co the (lieu khieu qU:I he 

thong 116i ghep mung voi rruug ram dieu khieu. 

I', Tinl, {(IIi rmllg IIgllylJII n)lIg cao 

Mriy NC co th~ rhuc hieu mot so luoug 10)1 de nguyen coug kh.ic nhau ma 

khong ph.ii thay d6i vi tli g.i diit ella phoi, Vi du rruug tum gia cong co th~ tieu, 

phay , khoau , khoer, don, mai ... 

J Tiul, e/lillli YII,. (!lIIIl 1)(10 elicit I 1(~iIIg cao 

Dam b.io do chinh xric 6n dinh, ehflt luoug
 

cao rrong suer qu.i triuh gia coug 1:1 uu vier
 

ruyer doi cua m.iy NC . Miiy eo the khai tluic
 

roi eta de clieu kien gin coug ulur che' do
 

cfir toi uu , phuoug ph.ip g.i cTiit hop ly '" se
 N 
d.un b.io do chinh x.ic V;l on diuh char luoug Hit/It 9.1. Lin]. j'lt(' sli'dllllg 

s:lIl ph.un. 1m!)' N(' 

1', fli,;11 que] "-11I1i r,;'- "-S' rluuir "to 

Hiui; 9.1 gioi rhieu cTa th] bieu dien moi 'luau he rroug liuh vue xu dung m.iy 

NC rheo hui chi tieu gia rhimh che tao chi tiet C V:l so luong chi tier ella lear s.iu 

pham N. 

Y.1.3. SO' (M ,,~ tluJ'lIg (lic'u khid'l ( hinh 9.1 ) 

ct . XI;'Ii ,1'1) 1i~;11 Ilgmli 1I1'Iy 

Til' ban ve che tao chi tier voi cac yeu cju ky rhuar.vf du 111ul1 9.3a, eo de 

kich rhuoc aI' a: , a 3 , b l , b: ' bj , e l, C:, e j, d J , d:, d j ... lflp ban ve coug ughe 

(hluh 9.3b) gum uhirug so lieu ve coug ughe XI' X:, X3 , YI ,y:,)'j, YI , ZI , 

z: ' Z,j . 

Cric gi;i tri x , y, Z U;lY cluoc mii hoa th;ulh c;\c (W lieu va du<:>,c ghi lai V;IO 

c;ic loai b[lIlg duc 16, b[l1Ig tii ( cassette ), dia ( eTia mem, CD-ROM ... ) hO;le bo 

uhD' Cll;l m;iy tiuh, m;iy tluh truug tfun (DNC ), cum may vi tiuh ( CNC ) ... 

Ii , /'0i"/-)" .Ii)' 1i!;11 1)(;11 rmllg 

Cie dli lieu tleu dlio'C doc V;I chuyeu eT6i saug tiu hieu, ghi V;IO bo uho' roi 

bieu d6i de dieu khieu he thoug co' cfIu chfip h:l1Ih, thuc hieu c;ic buo'c gia 

coug eu the. 



.) 

Xuli so lieu I 

llgO:li m.iy 

Chuoug 
rrinh 

I'Il:1 h6a 

) 
/ 

- - - - - - - - -

~f------

- - - - - - - - - - - -, - -
i

T 

Xuli SO lieu 
Trollg m;iy 

I 
I ,II 

I rTf~'-l;< 
L__ - Jl Co' 

~----l-
I 
i 

(' I' IJ 

---1---

I 

I 
1 

I 
~---.J 

--------,L-- --I TiI1 : 

hi'-:II ..I 
-\:;::;1 

i 

I 
1 

1---- 1 - - - - 1 

'---~If__----74 I I .J 

1 

i ; 



i 

I-+----±------I-----lr---------a l a~ (\3------------*

b, 

z 

x 
Y 

r;~ 
~ -!.J r 

YJ r;~ "-
Yc 

XYII ~~ 
0 XI ~
 

X,
 
~ 

XJ 

Y.1..1. Pluin loai I/(i thong (lif:u khicll 

u . Hi; r//(j;/g Jii~il kllii~;1 I/o ( hinh 9Aa ) 



TIll hieu vao I 0' bo o.
 

ph:iu chuong triuh 1
 

truyen to) he rruyen
 
/). 

d611g qua bo dieu
 

khieu :: de'li co' cau
 

chap hanh 3 d~ ball
 

m:1Y thuc hien.
 

/1. HI; fl/l)/Ig l1i(/1I kilil;/I kill 

( hinh 9 Ab ) co them bo ph:lu lien h¢ nguoc 4 M so stiuh gin rri till hieu yeu crill 

vii till hieu thuc hien. 

/ • !JI) /I/ulll ,-JI/I()1Ig t rinh ( Progran! ) gom : 

- Cac dil Iieu ( thong till ) dU9'C ltip rrinh, mii ho.i, ghi lui hiuh dang kich 

rhuoc , dieu kien k)' rhuar... 

- Co' cau dich chuyen chuong rriuh. 

- Co cfI11 doc, rruyen till hieu vao co' cau khuech chi till hieu thunh eric 

leuh dieu khieu. 

2 - 1JJ fJ/1l111 dil;il kllil;/I ( Coutrolcr ) .uhftn tin hieu, gi:li mii ( nguoc lui v61 

ma hO;I ), xir IS', phan phoi, ghi lai, dieu khien cocau chap hanh ( ban may, ban 

dao ... ). 

3 - Co I'lill chi!} IIlIIIII ( "vI tu',!Hg dil;i; klli';11 - Object ) gom : 111:1Y, eric bo 

ph[1II rhuc hien nhiern vu cua chuong rrinh ulnr quay true chinh, thay dna, c16i 

toe do, dong mo kep ... 

..J. - lJ~j ell~11I 1i1;1I iI~; ttguoc ( phcin lid! - Feedback) : thea d6i, kiem tra, so 

s.iuh, dieu chinh ... M dieu khien quri rrinh lam viec, ~ 

<).15. Pluroug plutp dicu khien (ciie dang die'lI kltici'lI) ~ 
.t . nil;1I klti';11 ,1i';111 ( vi rri ) I xIQ 

Gi:l ~ll c.in khoau hai \6 co 0 ~~ 
ro.i do ,-\( x I , YI ) , B( X 3 , Y3 ) 

I [
( hinh 9.5 ), phai dieu khieu z 

chinh x.ic vi rri tuong doi y
 
gilla clung ell vii phoi thea
 

rirug cilJl roa do cho rruoc.
 
y:Ta Crill co hai qu.i triuh dieu
 

khien vi rri . Trang rruoug
 

hop he thong kin, do la hai
 
yl

mach dieu khien doc lap v61 x 
uhau, Chuyen doug tir di~m 0 

xl x: 
nay sang eti~111 kh.ic co th~ 
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" I' 'h\l\""11 (Toug thea true x. roi theo rruc y h;ly nguoc lui hO<~IC dong rhoi 

'. 'iL' then Ci\ hui true x y, theo mot qU~1 dao b:it ki. Trong qua rrinh 

,,1",11' diuh vi. dao C;l1 khong lam viec ( rhoi giau dinh vi la thoi ginn 

'i,i l,hi da diuh vi ch inh x.ic theo true Ox V~l Oy , duo se btlt clnu lam 

. [j uc 0/ ( goi I~l true Chili' d;IO ). Chien S:lll ClUI 10 duoc x.ic dinh boi 

, h iuh irinh.
 

.it, ',!1\IY~1l d()llg: nr A den B co th~ thirc hien b:lllg ba phuong pluip :
 

Tu.\(x,.Y, )lillhtie'ucleuA'(x:'Yl jroiclenB(x:,y:).
 

'r . ,"'-, (,\, ,) I' deu A" (Xi ,Y:) roi (len B (x:,y:).
 

'(lI 4, I -.. . '" ) chuyeu rhing den B ( x , , Y: ) rheo douu AB m~l khoug c.in
 

Di{,; k i.ieu diem duoc Illig dung troug c.ic m.iy gia coug 10 : khoan, khoer. 

.J,_ i 1"/) bien III cloa loa eta (lieu khiell theo ChUOIlg rriuh , hO;IC c.ic m.iy due 16, 

<.hd· iJ ill diem ... 

I i : II ,1I1iJ)/g ( «hu k51 ) (hlllh 9.6) 
o x 

111<1, ddt cu.i die u khien duoug
 

I,' .li.. 1;11if.:11 diem iieu rue ( rup h9P
 

" «, .F u : i re iI rue tao rhanh mot
 

,. I',,·,; hell m.it ph:'lIlg xOy dung
 

.:! 1:,1". r.ieu lieu hal) chuyen clollg
 

': ",' c.ic diem A , B , C , ... I , dieu
 S-H--D-f?:° A:·,:,,011 ph0i hay dung cu C;lt rheo
 

:I::i'" do.in th:\ug ke' tiep nhau
 
I 

:." ',\11 ph.un . Phuong ph.ip nay
 

I"""d;! clllllg cho m.iy tien revonve ,
 

.h.i1 hiuh , phuv , b;IO, rieu , mai
 

\ bill. . \di ... ) , m.iy kiern tra kich rhuoc chieu dai ...
 

'\,'/1 kJ/il:i, elii (IIY('/I (lllnh 9.7 ) dung dieu khieu chuyeu doug rrong khong gian 

"';:' l.lp dong: rhoi theo nhieu true rou do ( duong thtlllg, duong grip khuc, duong 

\;,.u Y '.'. ")', m<)t khoug gian phuc tap) nham gia cong chi tier theo mot quy dao 

, '., -.' rau he h;\1\1 so hay khong. 

De gia cong chinh xac ta phan duoug cong thanh nhung doan thttng ( chia 

. "iig uho ciuig chinh xac ). Bo uoi suy dn thiet d{1l11 b{IO sir d~u d~llI, chiuh xtic 

,,', :lUt)ll?! cOlig - VI du cum vi xlr 19 ( MP - Microprocessor ,. Hinh 9.7a gi6"i 

r!l,eu c;i..:h phful chia clirollg COllg de thvc hien cli~u klllen phi tuyen gom : d~lng 

il(Ji c.llV v6"i bllO'C ~ ( dch ph an chia dvollg cong ), di~m dnu va diem cum ClUl 

dllCJIlg cOllg ( vf du A va E ), ban kinh cong R, voi 'dc diem noi suy z" Z2 ... Zn' 

, ( 
-, ... .1 



E 

y 1 

X o J ---+~ xI------------_~ 

,I 

.! ( ,I, ,lull,!.! ",,;/1 k/li';IIIJ/1l ruvrn 

- :D : die u khi~ll phi ruven miir ph ,'lIIg rheo hai chien, cllllIg gia cong c.ic loai 

r.uih ph.iug , th:'lIIg, cong ... rroug m;lt phflng. 

- 3D : clieu khieu phi ruyen trong khong ginn ba chieu, ;IP clung M phay riinh 

cong philllg, m,it coug khoug giau, VI du : gia coug c.inh quat, c.inh tuubin, chun 

vir r.iu rhuy. mill bien d.uig ca111 ... 

Hiuh 9.S gioi thieu sodo khoi ve nguyen t;IC dieu khieu phi tuyen ph:lIIg 

( 2D ) voi bo uoi suy rroug ( MP ) (tit rrong he dieu khieu 111;i)', COil bo uoi suy 

Ilgoili 1:1 mot 1ll;\Y riuh xu I)' so lieu bell ngoui. 

1).2. i\L\ \ f)II~LJ h.HIl~N THEO CHUON(; TRINH 

Y.2.1. Kh(ii nlctn 

Dieu khien thea chuong' rriuh EI uoi dung Co' ban cua k5' rhu.tr til' doug hoa 

b;IO gum viec dieu khieu m;IY coug CII nhu : khoi dong , chuyen doug, gia coug: 

ker rhuc chuyen dong; dinh vi, g;1 d:\t, kep chat, mo' kep; tu dOllg chou che do 

c.it, bien clui roc do c.ir, luoug chay ciao, so vong quay, di'lo chieu; rhay cleli 

clung cu, do luong, kiem nn: XLI' 1)1 so lieu; cTieu khien thea quy d',IO ... 

Dieu khien theo c1HJO)lg rrinh so ( NC - Numerical Control, CNC - Computer 

Numerical Control ) EI HI' doug dieu khien m;IY tren co' sO- c.ic dli: lieu thong till 0' 

dang ma - b;IO g0111 eric k)1 nr ( chfi, s6, ky til' clelc bier ) tao thiuih mot chuoug 

rrinh EI111 viec. 

Mtiy dieu khien rheo chuong rruih so ( goi t<'tt EI NClVl ) EI uhirng 111:iy coug 

cu 1:\111 viec voi he leuh doug / llgtlt vii he leuh duong' clich chuyen tren CO'SC:J 

CUllg c.ip cho 116 c.ic dii lieu thong till vii coug ughe gia coug ciit gat. 
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B:-III may 

__I~
 

tvl -----8
D - D(}lIg co' 

S - J](} so .Wll1/1 

K - /]() k!l1II;;)' dai 

M - B(} II/U)' ( MelllOl)' ) 

Bien d6i I----'')~ He leuh dong / ugiir 
-----,--

Gi.i tri c.iu X 

Gi;i Gia 
tr! tri 

rhuc thuc 
X' Y' 

YLx
 HTdo 



Hiab 9.9 May dilu k.1liln chencturong triab 1"6i0'uct: lily dung cu ( dso) 



Dieu khieu CNC iii phuong ph.ip ru dong ho.i qU;1 rrinh coug nghe , cho phep 

can rhiep true tiep V:10 c.ic qu.i rriuh xII' Iy thong tiu V:I hour doug S;'lIl xu.it, d;'1111 

b;'10 riuh liuh doug, niing su;'!t cao , ch.tr luoug tot. gi;i th.uih hu ... 

Qu.i rriuh dieu khien ru doug gum: c;Yp cluug cu. rhay doi dung cu. qU;1 rriuh 

c\p phoi , chuveu phoi, boi troll, L'1I11 uguoi, J:1I11,ach ... 

Y.:!.:!, ChI/yell Ilollg 1:1/ btin 

Chuven doug co' b;'111 gam : chuyen doug tao hiuh , chuyen doug c.it. (;hIIY~U 

doug chuy d;IO. Cluing duoc rhuc hien boi IIhlillg dong co' rieug bier V:l duoc 

die u khien ho.ir clollg doc lap. 

- (,1",-\,:/; ,lo/lg (i/O ltinl, : chuyen doug chinh hay chuyeu doug c.ir nh.im 

dum b.io roc do c.ir hay toe do dich chuyen ruong doi giiia dao V:I phoi rheo mot 

chliollg rriuh x.ic diuh. 

- Chuycn dong ruo ra roc do c.ir true tiep nhu ciao quay, chi tier quay ... 

- ChllY~11 dong chay dao co roc do nho hon nhuug theo huollg kh.ic voi roc 

do c.ir. 

- Chuyeu doug tuong doi cloug thai en hai toe do dt V:l roc do chay ciao ( to 

hOl) ). 

- Gili co diuh nlnr C,IC phuong .IU tren , nhuug c.ic chuyeu doug duoc rruyen 

cho chi tier gi'l coug. Nhu V;:IY coug sunr d.irn bao n~lug luoug tao hinh rhny doi 

rroug 1110t ph.un vi rOllg tifv:li W den h:1Ilg tr~1I11 kW, 

- Chuyen cTOllg chuy ciao nh.im clam b;'10 qu.i rriul: c.ir lieu rue, nghia J:I rhuc 

hieu chuyen dong ruong doi theo C.IC qui dao giiia dung cu car V:l phoi.Nhirug 

qui duo 11;\y phu rhuoc V:1O bien dang duong dt V:l c.ic yeu c.iu cu.i chi tier gia 

coug. Cong su.tr cua chuyeu doug chay clao tha)' doi rroug phum vi v;\i kW, rrir 

truOlig hO\1I11;iy gia coug chi tier lou. 

Y.:!.J, Qu« trill11 Cal) dung CII cdt 

Cric he thollg NCIVI ng:ly C:1I1g duoc rr.uig bi Uhllllg he rhoug cap clung cu c.lt 

ho.iu clnuh hou, rroug do C.IC qu.i rriuh cung c[\p dao , chuyen d6i clung cu ciit 

dell cllfoc thlfC hieu tu' doug theo c11ll'0\lg triuh. Traug may, 6 dao cllll'a h;1Ilg 

n'~1111 loai duug cu, tilY theo CJui triuh coug ugh~, colC dung Cll I;Iu IU9t nf doug 

thay doi uhau lilP V:IO 0, de tieu h:lIlh gia coug til' tho deu tiuh cho deu khi hO:1I1 

th:lIIh c;ic uguyeu coug. Mot t6 hop C.IC uhom cbo, lua chou theo nhiel11 vu CIt;} 

qui triuh cong ughe X.IC djuh, cllfO'c xe'p V;IO 6 cbo, cllllug dlfO'C cl1llyeu truc tiep 

cho co' du kep ciao treu d;Iu truc chluh ho;ic thong qua he thong wy m;IY doi 

dOlO, chm b;'IO ISy ciao vlfa Ctlt xoug til' truc chluh tr;\ lai 6 tlch liiy dao V:l thay 

mot dao mo'i til'0 ciao V:10 truc chlnh . 

Hiuh <J.<J gioi thieu hluh cI;iug chuug clla mot l11.iy NCrVI V:I 0 tlch IllY ciao. 

() tlch liiy ciao co loai claug dia, hO~lc taug quay, co th~ claug xlch. ChilUg co 
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---

dung hrong c6 

dinh, nhtmg ban 

than efta. tang 

quay hoac xtch 

ciing co th~ thay 

dOi thea rru;)1 

chuang trlnh nr 

dong . Loai xich 

co lht tha y Mi 
s6 luqng. dao cmra 

trong d. Trong cac 

may hi¢n dai, g.ili 
phap mci nhat 

dtroc ap dung c6 

tbi chi thay dOi 

manh dao chip 6 
phan <!au dao . 

NhU'ngm3nh 

nay dircc gai vao 

cac hoc chtra tren 

tang quay, ~t cao 

hon xich dich 

chuy~ than dao. 

Nhc cac co cau 

kep dao nhanh co 

tht giro qu yet 

dU<;K: v~c thay dOi 

manh dao tren 

phan <!au dao. 

Trang nhitu tnrong 

hcp c6 tht dung d 
Uch lily dao doc 

I~p voi may va n6i 

gbep dong dung 

C1?- vao may nba 
m¢t robot trung 

gian . Ban than 0 
dao co lhl! thay 

t 
o 

t 

-.. 

H1nh 9.10. So d~' qui trinh ddi dao 
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d.5i tir dong. T6c dy dOi dao hoac dOi 6la di,ic tinh ki thuat quan trong cua NCM. 

Hinh 9.1 0 groi thieu so d6 mo: qua trinh thay dao phay ngon bang dao phay 

mat dau gem cac biroc sau : 

C) 6 dao quay dira dao phil hop Un vi trt, tay may dira cluing di ra khci 0 dao 

va tinh lien ve phia true chinh. 

iID Up dao cii vao 0 dao va l~p dao phay ng6n vao true chinh. 

,~ Ma kep tay may. 

CD Tay may lui ra xa true chinh, may bit driu ElmVl¢C. 

© Sau kill ket tlnic nguyen cong, may dirng W. .;dao va tal' may tinh tien ve 
true chinh. 

® Tay may kep dao. 

(!) 6 dao va tal' may di fa di thao dao khoi true chinh va <'5 dao. 

® Tay may quay di 180
0 di dOi dao. 

Hinh 9.11 gi6i thieu mot so loai 6 tich Iiiy dao 

A F 

a. c. 

b. d 

a . die, tang quay, b. xich, c. t5' mi.nhdao ( tang ), d. t/minh dso ( rdiih) 

A. dung C(J cat, B. ilia ( tang ) k~p dao,C riinh kep dso, 

0. phsu urkep msnb, E. auiabdso, F. riab ciuia, 

G. phin tird!J.I1g C!J
 

11mb 9.11. 6 tfch liiy dso
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9.2.4. Qua trinb cSp phtJi 

a. Nluun may c6 chi Mt quay 

HIDh 9.12 gioi thi¢u m¢l ~ thong cap phOi dan gian cho nh6m may co chi 

tiel quay. Hmh 9.l2a la ~ thong cap phoi bang bang tai, hinh 9.12b la h¢ thOng 

t3.i con lim. Vi¢c thao chi tiel san gia cong va ga m¢t phOi moi vao de gia cong 

thl,tC ~ bOi robot R gao li6l voi may M hoac lay may T. 

au tiet gia cong xong ciing nhir phoi dU'<;'C d4t tren nhfrng gia do rli dong, 

tren bang tai. mang dan, phen ... dambao S\l' dich chuyen ella chung tbeo nguyen 

lAc trong hrc, 

b. Nbom auiy co dso quay 

Phoi diroc ga c6 dinh tren cac ban ga chuan ( goi la palette • hJnh 9.13 ).' 

Oning diroc dat Ien bang tai va di dong df chuytn giao nr dong cho ban may. 

V* chnyen giao giii'a bang cli va ban may nay ciing diroc thl!e ~ bang rObOt. 

Hmh 9.13a gi& thieu mot ~ thong cnuyen giao cia ban g<1 quay cbnan, amh 

9.13 b la h~ thong bang tai hoac xe dan mrong va dOi palette. chuyen giao cho cac 

trung tam gia cong. 

M 
a.. 

_ _ ....... _ ..... I"'J I
 

--""'7~~1-'to_ :..-J ;...j "'" I .; R
 

'-.. ·-8-0
 
-~----r-----JL-L JJ.!-------

I· I 

~~P!l ~n;l~l 
b. I ~ I 

M 

a. bang tii, b. tii COD Ian 

A. chi ~'t c:fp vao, B. fay may, E. chi tit!t di rs , M. mJiy, P. chi t:i4 R. rtJbtJt 

Hinh 9.12. H~ tbtfDg c:fp chi ti4t 
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d. 

c. 

s. ehu.vt!ngiso bang ban quey , b. ehu)'t!n giso b<lng bang tii bose .re din iurong, 

e. ehuyln giao cbo trung tsm gia edng 

B. true ehinh , C bang tii, T d& ban gi ( Pallett) 

Hiuh 9.1 J. H¢ th6ng ehuytfn giao ban ga ( Psllete ) 

9.2.5. Qua triab boi tron, Jam ngu~i, Jam s'!Ch 

V* eung cap dung dich troD.nguoi, bOi tron, lam nguoi deu diroc thirc hien 

trong cmrong trmh dieu khitn tily theo biroc, nguyen cong ...nhtr nhiIng dfr lieu 

cong nghe khac, 

Qua trinh lam sach thuong ducc thuc hien nr dong tai de thOi di6n thieh hop 

nhir kill dOi dao, dOi ga lap, dOi ban chuan ... 

May OIC thirong dU'<;IC trang bi h¢ thong tI;! dong lay phoi, lay de pne thai, 

phe li¢u .., khong can dung den sire lao dong nang nhge cua can ngiroi. 

9.3. MAHOA 

9.3.1. Di1Ji¢u chtremg triab 

Cmrong trinh g13cong dU'qc thiell:,\p va quan ly thea tieu cbuan CODE ISO 

6983 gdm : 

a. Dr1Ji¢uhinh hoc dung xac dinh toa d¢ g6c, toa d¢ ~u chinh, kich trnroc, hinh 
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d.ing dung cu cM ( L, <j> ••. ), vi trf cua dao so voi bien dang chi tier gia cong, kieu 

noi suy.,. 

/"	 Di(fi,;11 Iii) t ro gom chu k)1 gia cong , c.ic kich thuoc , thoi diem dung et~ kiem
 

rru, dieu chinh, chon dao ...
 

c.	 Dii'/i\~11 kj'; thuat xci.. djllli ('(ic dic;ll ki';/I :sia ('{)II:S nhu roc do quay true chinh. roc 

do chay ~IO. che do boi rron, Hun nguoi ... 

Y.3.2. Mli hoa 

t\'la ho.i tin hieu EI phuong ph.ip ChUY~1l etoi c.ic so lieu rhuc hien lenh dieu 

khien thauh cac tin hieu V;I nguoc lai. Qu.i rriuh ma hon nay co th~ rhuc hieu 

ngoili may uho' k5' rhuar till hoc - Wp rrinh. 

Thong tin duoc Iuu tru rren c.ic bjiug due 16, b.ing tir, dia rir ( din rnem 5.~5' 

hoiic 3.5 inch, CD-ROM ... ), bo nho' may tin]l. .. Viec chuy~n dOi thong tin dieu 

khien snug mot he thong till hieu goi iii qua rriuh ma ho.i vii nguoc lui Iii giai 

mii, 

+	 + • + + o 
•	 + + + + I 
+	 + + + + ~I· • • + • + • • • • • + • +1 + + + + + 3 

0 0 0 0 + + + + + 
+ • + + + 

r.;" 1.~lc + 1.~11 o.z" + 1.~9 + O.~~ + 1.~7 + + + + + ++ + +	 + + + + 
l.~lJ + 1.~5 + 1.~1 + l.~j + O.~c + 1.~1 + O.~IJT	 + + + + • 

=	 IIIOIOlllllOIO =15098 +	 + + • + 
u. h. I I 5 0 9 8 

( I..j. \'j tri) ( 50 vi t ri ) 

Hinh 9.f-/.. H\; f!t{ip 1)/1£111 ( a ) va uh! eMil ( b ) 

Chia kho.i mii hay code mii hoa duoc guy dinh boi tel h<;>l) chfl cai, con so, 

eric d.iu. c.ic ki hieu '" goi Iii" code ma so - chi] c.ii " duoc rrinh bay duoi dang 

con so gom : 

- H\; don IIgIIY'~1I ( <'0 Sil' 1 ) dung duy nhtlt mot ky hieu Iii so 1 hO(IC I ( so La ma ). 

VI du so 8 duoc ghi 1;1 /1111111 ( hoiic UIHIlII ). He nay don giau, nhung kh6 

ghi chep, de uham Uln khi dern ... ( he dem Cel di~n cua uguoi co dai, kiern phieu 

baug t~IY ... ), 

- Hi; fll~11) pitt/II ( "0 su'lO ) dung 10 ky hieu Iii 0, I , ~ , ... ,9, duoc ghi telllg quat 

cluoi dang lily rhim coso 10 nMIIJ voi he so a ( co th~ co 10 gia tri, rir 0 den 9 ) : 
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5 =awl 0" + au J.I 0" 1 + .... + al.1 0 
1 + ;l().1 0

0
 

Vidu: 10598= 1.101+5.lOj+0.10~+9.101+8.IOo
 

a = I 5 o 9 8
 

He n:1Y quell clung VI rtit gOIl, de ghi chep, de do dem nhuug khong thuan 

rieu khi :ip dung ky thuar rinb to.in, chi clung duoc cho nhiing chuoug rrinh dOH 

giuu ( cong t.ic , 0 c.im, cli h.uih rrinh __ .). 

- I-Ii; 11111 11!u11l ( ('if li;':2 ) dung hai so 0 va 1 d~ bi~u dieu , xep theo rlnr nr nh:lt djllh. 

56 tong 1:1 tong eric luy rhun co' so1nhall voi eric he so a tuong iing, 

S = an .:!11 + all 1.:!H 1 + ... + aI.:!.1 + 4.\0.2.° 

Vi du : 26 = 1.1
1

+ 1.1
3

+ 0.1~ + 1.1 
1 

+ 0.1" = 11010 

a =1 ,1,0 o 
He n:1Y su dung roug riii rrong ky thuftr tinh to:11I VI moi COli so chi dung 1 ky 

hieu : 0 V:l 1 ( khoug va co ), 110 phu hOIJ voi tiuh chtit vat Iy rrong kY thuat I:l 

khong co dien ho.ic co dien, 1110- mach hay doug mach, ro le ngtlt hay doug. 

khoug nhiem ttl ho.ic nhiern TU, khoug co 16 hoiic co l6, t61 hoiic s.ing ... Voi 

Ilhllllg ph.In ru hai rr.mg rh.ii. ker cnu (To)1 gi;lIl, do till C<1y cao, on dinh , tier kiem 

phuoug rien k)! rhuur ... 

Hiuh 9 .1-1 bieu dien so 15098 leu biurg hay bia. Voi he th~p plutn c.in 50 vj 

rri, voi he uhi ph,'111 chi c.in 1-1 vi rri la du. 

- SI,(Ili,;/, ,fiji 'l'!!' lcti giiiil h; fl'\/II Ilh//l }'(I nhi filliill ( co th~ dung bo ma hoa vii bo 

gii\i mii ). 

+ lJii;;' .Ioi /llilf ,10'fir lu? flliill filii/II S<llIg I,,; 11111 fihill ta chin so th~p phtlll 

cho 2 lieu tuc d~ It!y c.ic so duo Neu phep chia her thi so du 1:1 0, neu chin khong 

her thi so clu El I V:l xep eric so 0 V:l I theo tlui tu thallh mot (Jay so co' so1 bieu 

clien cho COil so co CO' so 10. 

Vi du chuyeu so 137 rhauh he IIh! phau, ra chin lien tuc cho 1 d~ tim so ell! :
 

SOhj chia : 137 68 3-1 17 8 4 1 1 0 ( chia cho 1 )
 

SO du I 0 0 I 0 0 0 I
 

Vier c.ic so (Ill 1l:IY rheo rlul nr ta duoc so 137 CO· so 10 bieu dien theo co' so11:1: 

I 37 ( CO' so 10) = 10010001 ( co' so 1 ) 

-i- lJii;/' dili Si}'<'/<1 11\; ,,11/ pluu! thau], II,; fll\ifJ IJI/(/" duoc rhuc hieu theo qu.i 

trill h nguoc I.ii. 
1 1

1
5Vi du : 11111 = + 1 + 1.1 + 1~ + 1 + 1° = 31 + 16 + S + -I + 1 + 1=63 

I I I I 1 (co' so 1 ) = 63 (co' so 10 ) 

va I0 I00 I ( CO' so 1 ) = 31 + 0 + 8 + 0 + 0 + I = 41 (co' so 10 ) 

-e'l 11!N;fi t iult su·110(' "III' Ilh/" cung dun vao nguyen t;k chung (giOllg nhu h~ 

th.tp phau ) : 

+ Coug 0 + 0 = I; 0 + 1 = I; I + 0 = I I + 1 = 10 
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+ Trir :0 - 0 = 0 ; 1-0=1; 1-1=0; 10 - 1 = 1 

+ Nhan : O. 0 = 0; 0.1 = 0; 1.0=0; 1 . 1 = 1 

Vfty bieu dien so 15098 : 

+ He thflp plutn c.in 10 con so ( tir 0 den 9 ) va 5 bac lily thua ( tu 0 dell 4 ) 

+ He nhi pluut chi cfln: COli so (0 va 1) voi 14 bac liiy thira ( til' 0 den 13). 

Cac he co' so kh.ic ( he co' so 4, 5, 8... ) cling tinh to.in rurmg tu nhung it 

duoc Sll dung. 

Nho' kha nang chinh X.IC hoii cao boi sir ph an bier hai rrang thai cl6i Hip rna 

he uhi ph fill duoc iiug dung hoan toan thich hop voi eric kY rhuar do luong, tinh 

toan, dieu khieu ... 

Ve phtin til' cau tnic, nhieu rhiet bi chi gom : trang thai hoar dong, bieu di~ll 

cluoi dang nhi phan nit don gian 0 i 1 ( N i Y ) : khong i c6 , sal i dung , 

toi i s.iug , ngtlt i dong , khong ap suat i co ap suat , rei nhau i gap uhau ... nell 

lam viec rfit all roan, doc Iflp voi anh huong ella moi rruong bell ngoai. 

9.3.3. CODE ISO 

n:.'mg 1).2. CODE ISO 

Vi tri treu b.iug 8 7 6 5 4 3 : 1 

so 
TT 

Ten cluic nang - Kf hieu Ki 
tir 

He thong mfi hieu 

1 Btlt (tlu chuoug triuh, dung, tro' ve % .. .. .. .. 
: Dau + + .. .. .. .. 
3 Dfiu - - .. .. .. .. 
..f SO 0 .. .. 
5 I .. .. .. .. 
6 : .. .. .. .. 
7 3 .. .. .. .. .. 
8 -I .. .. .. .. 
9 5 .. .. .. .. 

I 10 6 .. .. .. .. 
1I 7 .. .. .. .. .. .. 
1: 8 .. .. .. .. 
13 9 .. .. .. 
14 Toa do goc, quay quanh true x A .. .. 
l5 Toa do goc, quay quanh true y B .. .. 
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lJ6 TO;I do goe, quay quanh true z C .. .. i .. .. 
17 Toa do goc, roc do chay duo thu 3 D .. .. 
j s Ton do goe, roc eta ehay ciao rlur ~ E .. .. .. I .. 
1<) Toe eta ehay clao. Dung tam theri F .. .. .. .. I 

~o Cluic 1l:-lIIg chu.tn bi G .. .. .. .. 
~l ( Khoug dung ) H .. .. 
-.-.-- Toa eta x [:1111 enng tron - noi suy I .. .. .. .. 
-.'-.) Toa do y t:l111 ellllg troll - noi suy J .. .. .. .. 
~-I Ton do z t:lI11 cling rrou - noi slIY K .. .. .. .. 
~5 I ( Khong dllllg ) L .. .. .. .. 

'-~ Chuc n:lIIg ho rro' ( phu no') r'vI .. .. .. .. 
~ -. -; I So th II ru c.iu leuh I -' 
;---------c 

N .. I .. .. .. 
~8 \ Khollg dlllig ) 0 .. .. .. .. .. .. 
~9 Chuyen dOllg ~ong song V01 x P .. .. 
30 Chuyeu doug ~ong song V01 y Q .. .. .. .. 
31 Chuyeu dOllg II V01 Z ( hoiic rhii' I) R .. .. .. .. 
'-' 
.) Toe do (Iuay eU;1 true chinh S .. .. .. .. 

I 
I 
I 

33 

3-1 

Chuc n:lIIg dung cu e:11 

Chuv en clOllg tlni hni II V01 true x 

T 

U 

.. .. 
.. 

.. 

.. 
.. 
.. .. 

35 Chuyen dong rhu hai II V01 true y V .. .. .. .. 
36 Chuyen dong [hll hai II V61 true Z W .. .. .. .. .. .. 
37 Chuyen dong chiuh II V61 true x X .. .. .. .. 
3S Chuyen (kmg chiuh II V61 true y Y .. .. .. 
39 Chuyen dOllg chinh II V01 true z Z .. .. .. .. 
-10 Ph:1l1 uh.inh chuong rrinh .. .. .. .. 
-II Nh:'IY dell kho] chou ( bloc ) .. .. .. .. .. .. 

~-I~ Quay xe cI;IO tro' ve -CR .. .. .. .. 
I :13 

Ker rhtic bloc - x uong doug - LF .. .. 
-1-1 B:lt (Ltu do:u: chu th ich ( .. .. 
-15 Ker rluic do.in chu rhich ) .. .. .. .. 
-16 

-17 

K)' tu rroug ( kho.uig rrong ) SP 

Ker rhuc 1.>:111g - XOFF 

.. 
• 

.. 
• I .. .. I 

-IS Ngirug - HT .. .. 
-19 HllY ( xo.: ) - DEL .. .. .. .. • .. .. .. 
50 Khoug due 10 - NUL 
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Chll'C n'-IU" 
~ 

C 

GOO 
I

I GI - G~ I Dinh vi. Noi suy ruyeu t inh khong che gif<a c.ic "~ 
I G3 - G33 hlp rrinh. F khoug co GOO nhung co G I, G~, G3 

GOI GO-G~ Noi sny ruyeu tinh khong che gilta c.ic true 

G3 - G3J Chuyen dich theo roc do cua chuoug rrinh 

GO~ GO-G I-G3-G33 Noi suy phi ruyeu , huong n~llo'c chieu kim dong ho 

G03 GO-G I-G~-G33 Noi suy phi ruyeu rheo chien kim dong ho 

f- GO"+ Ke t rhiic bloc Dung tam rhoi. Th01 g i.in F~~ ( Iflp rroug mot bloc) 

i GO,) Ker tluic bloc G ium roc do. Ket rhuc chuyen dong
II G::S I, Gioi han roc do S"+ ( vouz / rluir ) V (G%)

~' , ~ 1 J~c 
GO-Gl Xfcb c.ir ren buoc rieu chu.in su dun"c c.ic ~ 

I 
I G2-G3 X, Z, L K, P, R, F, S

I 
G..+O G..+ I - G"+~ Lo.ii I huv ) xu dieu clunh b.iu kinh dung cu. G..+OI

I 

kern G..+ I \ il G"+~, di ClllIg \01 1'\10, 1\11, 1\16, M~" 

G...+ I G..+O - G"+~ Dieu cluuh lxin kiuh dung cu ( profil rr.ii ) 

G"+~ G..+O - G..+ I Dien chinh ban kinh duug c u ( profil phai ) 

G70 Ket rhuc Chuoug trinh k ich rhuoc tuyer dOl so V01 goc rca ds>_
 

G7S G76 Dinh ughin chuong triuh can (macro) lieu he V01 "H"
 

G76 Kef rhuc Ker tluic Mucro
 

Gii Ker rluic Lap lni macro lien he \01 "H" vii S
 

GiS Ker rhuc Xoa ( huy) macro Iieu he V01 "H"
 

GSO G H u)' chu k)! gia cong c.it got
 

Kho.m 16 thong: true X lien he \01 x viI P css GSO 
true Z Iien he voi Z vii R 

Chu k) gia coug tho chieu sill! cur r thea X, R rheo Z 
GS"+ GSO 

Ch" ky gin '6", riuh rheo profi 1 gia '6", Iho GS".1GSS GSO
 
lien ker voi G..+ I ho.ic G"+~
 

I Chu k)' gi;l coug tinh nguoc V01 profit gia coug rho 
G86 GSO
 

Gl->"+, lien ker V01 G..+ I ho.ic G"+~
 

Chu k)! gia cong riinh. Buoc cheuh lech P ( true X ) , 
GSi GSO
 

R ( true Z ). Duong dung CU TO; : TO '
 

Chuoug rrlnh kich rhuoc ruyet doi - rca do goc
G90 G91
 

chuoug rriuh
 

Chuoug rrinh kfch rhuoc nroug dOl - rou do di~111 b,'lt
G91 G90
 

dfiu bloc
 



G92 Thay eT6i goc toa eTo (eho1bloe) so voi goc xutit ph.it
 

G94 G95 - G98 Toe cT6 chay dao 111111 / ph ( F4 )
 

G95 G94 - G98 Toe do ehay ~IO I11I11/vang ( n = 6000 voug / ph )
•1l1 x 

Yd , khong d6i. S4 toe do cat (m / ph) X ± 5.3. 

G96 G97 Vi ni dung eu tai cli~m xuat phat, Yo 

G97 G96 Toe do quay true chinh t vong / ph ) t S4 ) 

G9S G94 - G95. Toc do chay dao 0,1111111 / ph ( F3.1 ) 

B:/ng 1).4. Chtrc nang hi) Irq M 

Hieu qua 

Code Huy Bilt Ke't Mot Ghi clui 

eTfiu tluic bloc 

Dung chuong trinh, cat chu ki, ker 

T;ic dung X X thuc bloc, dung true chinh , tuoi 

chu kl dung dich ( MOS v,\ M09 )
 

MOl ehu kl X X Ngirng chon M1 sang ( MOO)
 

M02 BtJt clfiu X X Dirng chuoug trinh
 

(% ,EOR)
 

M03 M4 M5 MOO X True chinh quay nguoc chieu
 

kim dong ho ( fun - )
 

rvI 04 rvI3 M5 MOO X True chinh quay cung chieu
 

kim doug ho ( duoug + ) 

rvI5 rvI3 1Vl4 X Dung true chinh 

I\'J6 Tinh X X Thay dao ( neu bang tay MOO) 

!VI7 lVI9 ['vI 00 X Tuoi dung dich N° 2 

[\IS rv19 [\100 X Tuoi dung dich N° 1 

rvI9 M7 MS X Ngung ruoi dung dich N° 1 N° 2 

[\140 -;-. X 8 gam toe do true chinh 

M4! 

M4S M49 X T[lIIg luong chay dao vii roc do 

M49 [\,'148 X Giam 1I1'Olig ehay dao vii roc cT6 

Cac cluic n{llIg kh.ic khong nic dong true riep vito qu.i rrinh dieu khien mil 

co th~ rruyen rhang vao c.ic thier bi phan hoi ( Inrerface ) duoi dang CODE 

DBC. 
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9.4. cAe cmJc NANG DIEU unEN 
9.4.1. Diab dplg mtJt Bloc 

Djnh dang mot bloe gom phan eM va sO, 1M n,r phan bO sao cho don gian 

nhat, sO 0 ben t:rii e6 the bo qua. Vi du : 

N4: S6thl1' tl,l' 

X8, YS, Z8 ; Chuyen dong chinh theo 

cac true
 

U8, V8, W8 ; Chuyen dong song song
 

voi cac true
 

AS, B8, C8 : G6e quay xung quanh
 

cac true 

18,J8, K8 : T9a dQ tamdirong eong Z 

F4; T6e dQchay dao 

S4; T6e d¢ quay true ehinh Hinb 9.15. H¢ to'} diP chain 
T4 ; s.5 tM 1l;T dung cu cal 
L . Dieu chinh chieu dai dung cu 

D. E : To'). d¢ g6e ~e biet, hrong chay dao th\i' 3, th\i':2 hoac cac thong s6 

H : Dirng tam then hoac khoan thung
 

M2 : O1l1'c nang h6 trc ( nhieu nbal Ia 3 trong 1 bloe logie )
 

G 70 Z· 

G 92 X+ 
OF 

.j. 

I 
-",-

I 
X 

G 

.. 

t 
I 

Z-o 
ZOM 

Hiah 9.16 H~ to« dtJOP - OM -OF 
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9.-1.2. H¢ true toa drJ 

- Toa ell) clil/(il/ ( hinh 9. J5 ) EI he true toa do vuoug goc X,Y;Z rroug do Z -

true chiuh. 

Vi du: He roa do X, Y, Z sail do lit A, B, C; U, V, W. 

Hinh 9.16 gioi thieu VI du he tou do OP - OM - OF. 

- (;/:,; toa .to ( hiuh 9.17 ) I~I chuan kich thuoc, thuong chon G90, G91, G70. 

TO;I do goc bf,t d.iu do kich rhuoc ruyet doi hoac
 

ruoug doi ( true riep, gi.in riep ). l'
 
T (;,j;' t oa ,t,j do OM : I r-- 
Gi.i rri do kich thuoc tuyer ,1\
 

doi - G90 ( hinh 9.17a ) x.ic dinh
 

boi vi rrf co' hoc ella Capteur.
 

Gi.i rri do tl101Jg d6i - G91, goc
 
II r:1\

EI di~111 XUtlt ph.ir ella nguoi thiet \..:...; 
ke ( h111h 9.l7b ). 

+ GI)I' t oit ,1<) chi tii;'t OP 
I G90 I 

Coc roa eta chuau khoug giall 

b.t chieu do nguoi Lip triuh de diuh,
 

doc It1p voi he tl1611g
 
(I. 

do OM. 
I 

+ GI)1 fI/y elton OF dung rhay 
r 

d6i tirng phtill chi tier ( G9~ eho t 
phep chuyeu doi ). (\)
 

Su rhay d6i uguoc lai ( G91 )
 

'lua G90 b.uig chuoug triuh thuy
 ~ ~ h. r "\ I"i':-? 
d6i goe : G90, G91, XO, YO . \. .-J

G91 
9.-1.3. CIIlIC uaug chill" ( chud« bi ] G 

- CllIIlJ!l!!, rrinh tlly,;t ,Mi G90 tap Hlnh 9.17. Cui t oa ell! 
I.~'J) IlhiilIg kich tluroc che tao xuflt phat 

ttl' mot gee ehll{lll de do nhirng chuyen doi ruyer doi : x , y, z ( urn ). 

- ClllliJilS triuh fl(lJ7Iij 1M,' G9 f dung kich thuoc ghi 116i tiep. 

- TlIl)II!!, s(j'Ie/1I! I'i¢c ( cliffeft! cdr) - hinh 9.18 

+ Lm,>11g chay dao :
 

G94 F 111111 / ph
 

G95 F 1111ll / vong
 

+ Toe d6 dt:
 

G96 X '" S .., Ill/ph, ball kinh X
 

G97 S ... vong / ph
 



+ Gioi han t6c 09 d.t 
( darn bao an roan ) IIIG::'S S ... vong / phut 

)0	 0 
S - dia chi 56 yang quay IV jIll IG961 
F - dia chi hrong chay dao
 

H - dia chi dirng tarn thoi 90
 
L - di.eu chinh chu:u dai
 

dung cu cat a	 b 

Hlnh 9.18. G6c va ciuic niing die'u chinh 
T - chon dung eu 

096 : V 0 = C ( V e ) xac dinh thea bin kinh X = C ngay d. khi no thay d6i. Khi, 

X	 gl3,ID thl n tang. Gioi han d6 diroc xac dinh boi G::5 S ... 

GD4 : ngung tam thci ( be phoi ) 

G09: tling t6c Gy, chuyen dong 

G83 : knoan, chieu sau cat t (Z8 J, khoet thung ( RS ) 

rl1lTI1ml 
i "lllli'IIIII'I.iiI11rtttrl'\
i ~ I I III/ II ,I! I 

G33 

G34 
G35 

H1nh 9.19. Dinh dsiig kin cit ten 
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G84 : gia coug mat dfiu, chieu S{IU cat t ( P8 ), duong kinh ( R8 ) 

G80 : bli rrir elm ki 

G40 : co' cau dieu chiuh 

9.-1..1. fJin!l dang edt I'm (hi11h 9.19 ) 

N4 G33 X±8 Z±8 K6 ( hoiic 16) P ± 8 R8 F ± 8 S~ 

N - so thii' tu cau len], 

X.Y - toa do 

K. I - chieu leu Z, X
 

P - dieu chiuh buoc
 

R - giu , dirug
 

F - chien S{IU c.ir moi buoc
 

S - ,,0 [;111 c.it
 

G33 - macro c:lt ren tnt
 

G34 - macro cflt reu con tfl1lg dfin
 

G35 - macro car ren can giam cHin
 

1).-1.3. Nni my 

a.	 Noi .I'lly 1II~/f phillg ( hlnh 9.~O )
 

CODE GO~ V;I G03
 G/t
G 13 - chon mat phflllg YB (f)~ 
G 17 - chon mat phflllg XY I//X 
G 18 - chon mflt phtlllg XZ .IllY n. b. 

Hlnh 9.20. NiJi .I'lly 1I1{lf pillingG 19 .. chon mir phtlllg YZ KI{Z 

x X 

ITrong II Ngoili I	 A 

a.	 Z b. Z
B 

Bt±K 
Hlnh 9.21. NiJi SlIY duong fnJII 

a.	 Noi SIIY dll'iJ1liS fnJII ( hinh 9.~1 )
 

GO~ - noi suy theo chieu kim dong ho
 

G03 - noi suy nguoc chieu kim dOng ho
 

X, Y ;Z - roa do cac diern dell cua cung tron
 

I, .I, K - toa do tuong doi ram cung troll so voi di6m btlt dfiu
 



G02 X ± 8 Z ± 8 I ± 8 K ± 8 

Vi dl,l}ir A dfn B : 

Gia cong ~t ngoai ( ngoai liep ), hlnh 9.21a 

Oia cong ~t trong ( noi tier ), hinh 9.21 b 

9.4.6: Chu Jd coft ren bang W'~ ( hinh 9.22 ) 

081 XY ER Z F 

Khoan, lay diu 

082XY ER Z EF 

Moan. khoet, vat 

( EF 2.2 ---+ 99.99s ) 

083 XY ER Z EF PQR 
Be phoi, khoet . 

083 Z8 PQR8 

087 XY PQF Z EF 

083 G04 nhir tren voi 

dirng tarn thoi 

084XY ERZ F 

TarO 

085XY ERZ F 

Doa, cat ranh 

086 XY ER Z F 

Doa bang miii doa 

089XY ER Z F EF 

Khooet, doa, cat ranh, 

khoa mat 

~ ... ,
 
-+ ••• ~I. i ' 

--+
• 
--+-- -~.
• • •• ·I~ ...... • •• .. • • ~ 
--+ • .. ~~• .... • - \ 

• ... ..-~I
 

K=O ,1 = -(R+R,,)
 

K=O, 1 = ·(R-R,,)
 

Ghichd 

..... Chay nhanh 

•••• cit 

I Dirng 

~. Quay nguoc 

~ Ngimg quay 

083 - quay 

truc chiDh 

Z8 - khoan 

chieu sau 

R8 - Khoan 

thung 

ER - Dirng 

F = S.buoc 

Hiah 9.22. Ow ki ts I~ 
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Irmh 9.23. VI du ciuic niinghJ trc 

9.4.7. Chtfc Dang htl tra M 

MOO - chIng clnrong trinh ( ki6n Ira ) 

MOI . dUng chon ( khi dieu chinh ) 

M02 - ke't thuc chirong trlnh 

M03 - quay true chinh thea chien k.undong h6 

M04 • quay true chinh ngiroc M03 

M05 - dung quay true chinh 

MOO· thay dung C1,1 

M07 - me dung dich tron ngnoi N°2 

M08 . rna dung dich tron nguoi N°1 

M~ - ngung nroi dung dich tron nguoi 

M13 - quay true chfnh thea cweu kim dong h6 va nroi dung dich tron nguoi 

M14 - quay true eWnh ngiroc chieu knn dong hO, nroi dung dich tron nguoi 

M30 - ke't tnuc cmrong trlnh va quay trO 1~ vi trf dAu chirong trlnh 

M48 - giam cirong d¢ heat dong cia hrong chay dao va quay true chinh 

M49 - heat dong phil.hop voi hrong chay ciao va quay true chinh 

Hlnh 9.23 gioi thieu val vi du ve chirc nang hO tro. 
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if 
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72 max 

I31.5 rrtin 

~i 

Hinh 9.2·+ Ban 1'e cbi tiel [J"!!C roto 25 

G 
I 

-e- -@- 
3 4 

........ 
I, 12 5 

Vo I N I S 

140 I ~200 I 0.:< 

fIinh 9.25 Ban ve coag ngh¢ va sa dd quidso 
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9.5. CHUONG TRINH GIA C()NG vA UNG Dl,lNG 

9.S.1. Nguyen cong tieu 

Vi du : Lap chuong trinh gia coug true roto 25. 

a.	 NII/',;III \'11 

Chon dung Cll, Co' cau dieu chinh dung cu, 11, Vc, dung dich troll nguoi, vi rri 

dung cu ( ~1l11 ). tea do ( X, Z ), qUIdao dao , ban kinh miii dao ... 

IJ. Bdll 1'(7 clii tip, (11111h 9.24 ) 

" B'III ve-('(jllg IIgll~; - .1'0'do vel '1111 d~1O (Jtinh 9.25 ) 

J X/I' dilili too '!<J III/Ii duo ( hlnh 9.26 ) 

e.	 Di/u ,Ii/ilil duo. Phau hl1111 tru dung hai co' cau d~ loai sai sO' do con ( tv diem J 

biit d.iu qUI dao, den diem 4 ket rluic qUI dao ). 

g. Gia ('(Jllg tlto 

LUlYlIg all toi 0,5 ( G92 X500 Z500 ), btlt dfiu tv A, khi ket rhuc lui dao 

nhanh den AI sau dO dell A 1 ... , huy G80, chieu sau cat t theo toa (to P. 

lt, Cia (,{JI/g tinh 

Di~m X y 

0 0 45500 

I 42500 

2 3586 

3 5002 40914 

4 5500 A =1 tg22°30' =0,414 

5 7986 

6 8500 3914 

7 1000 

3-6 

B 
B=C 
C =X 3 - X 3 

C = X, - X, 
C = 1,586 
B =1,586 

2-5 

Hinh 9.26. So'dei xac dinh. toa dq quydao dao 

i. Chuang trinh gia cong tho, ball tinh, co cdu aieu chlnh. (bang 9.5) 
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I 

Bdug 9.5. Chuong t1'11111 gia coug true roto 

son Cluic naug Clui giai 

(/~ But driu chuong trinh
 

NIO GOO G70 XO ZOO
 

N20 TO1-01 M6 Dao so I, co' c.tu dieu chinh I
 

N30 G30 G97 S2000 M3 M40
 V"n
 
N40 G95 F500 MS Luong chay dao S, nroi dung dich
 

:--.J50 G92 X500 Z500 Goc chieu san eflt
 

N60 XS500 Z45500 Di~1l1 dinh V!
 .N70 GS4 PIOOO Gia coug tho t = I 0101
 

NSO XO Z45500 Di~l11 N°O
 

N90 Z45500 Di~l11 N°I
 

NIOO X35S6 Profil diem N°:!
 

N 110 X5002 Z40914 Di~m N°3
 

NI20 Z5500 Diem N°4
 

N130 X79S6 Diem N°5
 

NI40 XS500 Z3914 Diem N°6
 

N 150 ZIOOO Diem N°7
 

NI60 GSO XS500 Z45500 Ngirng
 

NI70 S:!500 V, , S gia cong lxin tiuh
 

N\SO F300 G6e gia coug lxin tinh
 

N 190 G92 X200 ZO Di~l11 dinh vi
 

XS500 Z45500 

N200 G42 GS6 Dieu chinh 0 I, gia coug ban rinh
 
N210 G40 GSO XS500 Z45500 Huy dieu ehlnh va chu ki
 

N220 S4200 F200 V, , S gia cong tinh
 

N230 G92 XO ZO Goc gia cong rinh
 

N:!40 GI G4:! X35S6 Z4:!500 Noi suy tuyen tinh, dieu chinh :!
 

N250 X5002 Z40914 Profi I diem 3
 

N260 TOI02 Goi dieu chinh :! ( sai so do con)
 

N270 Z5500 Profil diem 4
 

N2::>0 X79S6 PlOfil diem 5
 

N290 GO G40 Xl0000 Huy dieu ehinh ( profil ngoai )
 

N3UO [\105 M09 Dung true chiuh vii dung dich
 

N310 G70 XO ZO Tr6' ve goc
 

N320 IVI2 Ker rhiic
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Hiub 9.27 6;g nOI va SO' ,16' xic dinh tos dy eel'? qui dso dao khi gis eung 
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9.5.2. Gia cdng tfnlI n6i . 

Hinh 9.27 gioi thieu ban 'Ie chi tift (6ng noi ), ban 'Ie cOng n~, sa dd qui 

dao cia dao kID gia cong va cac gia IIi 19a d¢ tfnh toan, ffinh 9.28 Iii cmrong 

lrinh gia cong 6ng noi va so d6 cac nguyen cong 

Cbll'D'Dg triD.h pa cdng 

% 

NIO GO 070 XO ZO 

N20 TI 01 :vI6 

N30 097 S1200 M3 M40 \( Dao, chi dQ cat ) ! 

N40 095 F300 M8 

N50 092 X500 Z500 

(G6c) 

N60 Xl7000 Z27000 11(Omin) 

N70 084 PIOCO 

( Oia cong tao ) 

N80 X8502 Z27000 

N90 ZJCOO 

NIOO Xl150G 

( M~l tru ) 

NIIO Z-3000 

N120 X 12000 Z27000 

(Huy) 

N130 S1800 S200 

(Ole dOdt) 

Nl40092 XO ZO 

N150 X12000 Z27000 

Nl60 042 086 

N170 040 080 Xl ::000 Z27000 

N180 M5 M9 

N190G70XO ZO 

N200TI02 M6 

N210 097 S1500 M3 M40 

N220 095 F80 M5 

Hiaii 9.28 Cbr1'ang trinh gis coog oagad] va SO' ddaguyea coog 
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N230 041 XO Z27000 

N240 Z-5OOO R15000 

N250 080 XO Z27000 

N260 040 XO X27000 

N270 M5 M9 

N280 0 070 XO ZO 

N290TI03 M6 

N300 097 S1800 M3 M40 

N310 095 F200 M5 

N320 09 g41 X6550 Z27000 

N330 Gl Z16800 

N340X6000 

N350 G 027000 

N300 G40 X6000 Z27000 

N370 M5 M9 

N380 G G70 XO ZO 

N390T404 M6 

N400 097 S400 M3 M40 

N410095 F100 M8 

N420 G42X12000 Z3000 

N430 G X12000 Z3000 

N440 G87 R12000 

N450 X7500 

N460 Z7500 

N470 G80 X12OO0 Z3000 

N480 040 X 12000 Z3000 

N490 M5 M9 

N500 G 070 XO ZO 

N510T505 M6 

N520 097 S1500 M3 M40 

N530 G95 F200 M8 

N540 042 X6500 Z27000 

N550 G X6500 Z27000 

N560 Gl G24oo0 

N570XnOO 

N580 X8000 Z23000 

T4 

is! 
~ 

i 
i 

i 

i 
! 

\ 
LJ 

Ifinh 9.28 Chlfoog trinh gia ctJng ailgn6i va SO' dtJ' nguy~n ctJng ( ti4J thea) 
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NS90 Z16000 

N600 X12000 

:'-1610 G40 X 12000 Z 16000 

N620 M5 M9 

N630 G G70 XO ZO 

N640T606 M6 

N650 097 5800 ?v13 ?v18 ;\140 

:'-1660 G X8000 Z25000 

N670 G33 Z- J 0000 x: 00 p.gj 

R2000 F-150 53 

N680 P-29 F-50 SI 

N690 PO FO 51 

N700 G80 X8000 Z25000 ~.// ..'r1N710 M5 M9 

:'>1720 G G70 XO ZO -1-- -- -+ +
N730 Tl07 Me 1~--__:~, I 

N740 G97 5400 M3 ;"'140 V' r// 1/ ;' n 1 ) 

N750 G95 F100 M8 Ll 
N760 G42 XI2000 ZO 

N770 G XI2000 ZO 
,1N780 GI X3500 M5 \.19 -' , 

:'-1790 G40 X 12000 ZO 

:'-1800 G G70 XO ZO 

(vt gee ) 

N810 M2 

( Ngirng ) 

Ket thuc chuang trmh gia cong 

li1nh 9.28 Ourotig trinb gia coag Gaguoi va sO"d(;'nguyen coag (tiep tbeo) 

9.5,3. ChlI'O"Clg triab phay 

Hinh 9,29 groi thieu chirong trinh phay dirong thAng, phay dang chii' L, phay 

dang ehu U, phay dang clnr nnat dirong g:ip khuc, dirong khep kin v ,v", 

9.5.4. Chtrcmg trinh phay fiinh mAm e~p
 

a, Ban vcsan phim raum c~p) gioi thieu tren hinh 930,
 

b. Xscdiati quj dso ctis dso pbsy va esc die'm dinh vi ( hinh 931 ) 
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Gi. I 0 4 iGO G1) , 
, J\ f~c~ e XL105 ::.G!XlXl ~ Yl..22M3 

YLl06 2Ll •. 
Gi.~XLjYl1iZL107 .,'ji-iZLlO\ { :~: ,G" G" 

-{ 

xu'r1.9 
GL100 {GC Gil ·~L l' Xl ::nu 

d XLlOl 2L1. 
G;'3LO ... ~Nl 

{ YL102 GU5XUoYlli" LB \l{:~: 'GO cu ZLi8 
XL8 G7Sl0 - .?Nl 

ZL103 

GL100Xl:O'Yl\~ uvL9 {Gl.1 5 (G 1 •GO) Z":03 
b Z_L_l_0 ~ XL16 Ci.79LD - ~T 

Glll).1Xl~C!lYll06:. oILiOr

L{ GL 11 (GO G11 c YL17 
NIGZSC4OGao::i90XL12 ZL1B !}l...2ZMSM9 
G5IXYSYL13 

ZL14 

Hinh 9.29. Ouroag triab phay dtrtJngching, gap kiuic, dtrtJng kbep kin ... 

lIinh 9.30. Milm c~p 
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% 5300 % 5400 
N° X y 

I
 
1 - 92 - 29,3
 

I

2 - 12 - 29,3 -

y I
 
i 3 + 12 - 29,3 1 

W x 1 I z'I 

\ 4 -'- 16916 - 29,3 I 

I 1 - 85 - :30 + 9,755 + 40,5 .- 70,148I 0 - 30 + 9,756 + 65,875 .- 55,498 2 
7 + 31,375 T 4,258 3 0 - 30 + 30 

8 -r- 19375 + 25,042 4 T 68,481 - 58,612 + 30 
- 58,612 + 9,759 T 10,916 T 29,3 \ ¥ + 68.481 

10 + 40,5 --r 70,148 6 T 25,981 T 15 + 9,75 

11 + 15.125 +- 84,798 7 --;- 25,981 + 15 + 30 
12 - 19,375 + 25,042 8 + 16,519 +- 88,612 --r 30 

13 - 31,375 + 4,258 9 + 16,519 t- 88,612 + 9,75 
14 - 33833 0 10 - 25,981 15 , 9,75, 
15 - 92 0 11 - 25,981 T 15 --r 30 I'~ ------' 

ffmh 9..31. Xic djnh quidso ctie dao phay va cdc cinrong Trinh con 
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c. XJc diaa toe J.;J phay tao, pbsy' tuib. phay l1li,it phJ.ng nghieng 1j' ( 1JJ.nh 932) 

\ 
/ / / 

~\'• / 
1\ 

~\, \
L. ' .: 'I\~--~-

i---if"7 ! / / ' ;' 'IT
I,! / '''. '
~ 

Hiaa 9.32. XJc Jinh to? ao dao pbny 
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rd Chwn<llnll/I g/cU:Df1S (pilay ) 

('hu()l1~ Irlnh rhinh 
,--- 

i 'Iv 5200
 

I N5200G16R+G17
 

I (Z+ rum duug cu de dieu chuih R )
 

i 1\5202 E60000 =- -36800 ( hell x )
 
I
i N520-l E61 000 =- -26800 ( nell Y ) 
I 

I 1\5:06 £62000 =- -3%00 ( hell Z )
 

I t'-.5208 ( plldY rho, clao (1,25 )
 

i 1\:52 I0 E5005 := 13000 ( dieu cluuh )
 

i N52 I 2 GT7 H50 ( gOI clung cu )
 

I N52 1-1 LO:= 15,2 ( chien S~IU ciir t )
 

I NS216 Gii H5300 (qui dao )
 

"5:::,18 LO =- 9,75 

1\62:0 Gii H5300 

1'\5222 E52005=- I2500 ( clieu chmh ) 

N522-1 ("hay riuh. clao (1,25 ) 

1'-:5226 G77 H30 

1\5228 LO:= 9,25 

J<5230 G77 H5300 

1\5232 (plllt)' rho m.u Ilghiellg ) 

N523-1 E520 I I =- 13300 

i'-:5236 G7i HI 10 

NS238 Gil H5-100 ( qui dno ) 

N52-Hl E52011 := 12800 

1'\52-12 ( ph:l) riuh mat nghieug ) 

N52-1-1 G77 H5-~00 

I N52-16 [\J2 ( ker tluic chuoug trinh ) 

I 

I 

\ 

I 

Chrlllng Irinh con ( Marro) 

(JIC 5300 

N5300 G G90 X-92 v-30 iVI3 :\!C) 

N5302Z LO 

N530-l G-II X-92 Y92,3 Diem 1 

N5306GIX-12 

N5308 GO X 12 3 

N5310Gl XJ6,916 -I 

N5312 X1-1,5 Y-70,1-18 5 

N531-1 X65,875 Y-55.-198 - 6, 

N5316 X31.375 Y -1.258  , 
N5320 GO X19.375 Y 25.0-12 8 

I 
I N5322 G I X 16.916 Y 29.3 CJ 

1'\532-1 X-I0.5 Y70.1-18 - 10 

N5326 X! 5.125 Y 8-1.798 - II 

N5328 X-19.375 Y25.0-l2 - 12 

N5330 GO X-31 ,375 Y-I.258 - 13 

N5332 G 1 X-33.833 YO - 1-1 

I N5336 GO Z30 

I N53-10 G-IO G80 G()O X-CJ2 i\15 

1 

l,( 5-tOI)
 

N5-100 GO GCJO X-CJO Y-30 tV)3 T\'18
 

N5-102 ZCJ.8
 

N5-10-l G-II X-85 Y-30
 

N5-106 G J XO Y -30
 

N5-108GO Z30
 

N5-110 G-IO X
 

N5-120 G-II X68.-I81 Y -58.612
 

N5-12-1 Z9.8
 

N5-126GI X25,981 Y15
 

N5-128 GO Z30
 

N5-130 X5-1,020 Y 153.565
 

!'i 5-132Z9,3
 

I N5-13-1 G I X25 ,CJ8 I Y 15 

N5-136 GO Z30 

N5-1-10 G-IO GSO GCJO Y 15 t\15 M9I 



9.5.5. Cbuong triiui phdi h9P kbosu, kboet, doe, fa ro( hinh 933 ) 

CJe g13tri tinh loan , 

LO =R 

LJ =L150 s616 

L2 =a. 

L3 =Z chieu sau 

U: 091 . G89 

L5 =ER vuot qua 

L6=P bAt dliu khcan thung 

L7=Q kct thuc khoan ihung 

L8 =F hrcng chav dao 

L9 =EF dung tarn ,11':11 

i.: 0 =360"/1,1 

I.l 1 =smc, 

Ll2 =coso. 

L13 =X 

L14=Y 

081 ( moan tam.khoan <510. 
R =100 . a. ':: 30" , 3aU 20 ) 

Nt LO=WO L2=ci L3=-~O 

L4=G31 L5=2 L8= 100 

:--1':: 077 H:30 ( kho.m cam ) 

N3 077 H8GeO ~ (hung so ) 

N4 G77 H240 

,\i5 M2 ( ket mile \ 

082 ( khoet sau 10, dung 0,5s ) 

%6000 

N 1 LO= 100 L 1=6 L2=30 

L3=-10 U=G8:::; L5=2 

L8=120 L9 =5 ) 

N2 077 H90 lphay Z=2 (~14) 

N3 077 H80eO 

N4 077 H240 

1\15 M2 

H1Jlh 9.33 Cltrang trinh ph6i hop kiiosn - kboet - doe - til ro 
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9.5.6. Chuang trJn.b uing ]J(!p kbosa, £beet dos, lard ... 

Hmh 9.34 gici thieu mot 'Ji du ve ctnrong tr1nh gia cong tong hop khoan. 

khoet, doa, taro ... 

PQ EF
%8000 G3. XY ER z 
Nl Ll50=LlUM8 

N' 0090XY ~--. 
:--I:: ZLS \-13M8 

014 Ll O=360"/Ll 
ER!'IS Lil =SL::Ll2o...2 ,
l5 

!:--16 Ll3=LOLl2L..l. '/'/1/, '/// - -.;..'~If-,.---' 

I _=LOLlI ( X, Y I OP 
IZ L7 -l-~__+�_---'1 19

N7 G79 U G83N..l. IL3 ,I Q'
:'-/8 079 L4 087N5 Ef 

•N9 G79 U G82N3 I 

N1a 079 L4 G89N3 

Nil GL4XLl3YU4ERL5ZUFL8 

( khoan, khoet, ta [0 ) 

N12079 N6 ( 081,084,085,086,088 ) 

N13 N3GL4XLl3YL14ERLSZL3FL3EFL9 rkhoet ) 

Nl4 079N6 ( 082, 089 ) 

Nl5 N4GL4XLl3YU..l.ERL5ZL3PL6QL7FL8 

Nl6 079N6 (G83 ) 

Nl7 NSGL4XLl3YL14ERLSZL3PL6QUFLSEFL (be phor ) 

N18 N6Ll = Ll - 1L2 :::;; L2 .,. Ll a i 87 ) 

N19G79Ll :::;;ON7 

N20 G80 M48 

N21 G79NI 

N22 N7Ll = i.iso 
N23 040 G90 M5 y!9 M48 

N24M2 

.Hinh 9.3./.. Chuang trinii g13 coag ro'ng h9P kbosa. khoet. dos, taro 
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----------------------------------------- ---

9.6. DUONG DA Y GIA C()NG 

Tren hinh 9.35 groi thieu so do mat bang phan xirong t11' dong va hinh 9.36 

gioi thieu mot he thong may t6 hop nam trong dirong day gia cong dieu killen 
theo clnrong trtnh. 

I - May tinh trung tam y 

II - Cac rnay tinh dieu khien 

III - Dung cu ~\1 \ G3 
I va:' - Cac may gia cong , )

<c.:> 
3 - May nra 

~ -11uet bi kiem Ira 
/ ! \

5 - Kho dung eu l0

l

x.
 

o - Kho chi uct va Palette
 

7 - Duong d:1n ChI u6t 
/~
 

8 - Chuan hi phoi {, \ 
) 
I G2
 

9 - Duong dan rnem I '----_/
 

10 - Kim IIa I 

1 ----------------------------------------- 

( 
I 
I 

- ~~1. -~T~----
--------, I I I' '? I

,-1 r'I~--~ :- 
\ 
I 

rll~ 6 !; 
'~'i_il 

I 
I 
I 
I 

B ~,I~i,h 
I ~ I l.~

:==:C [~I : ': 
---~i -----1 i •.j 

I 

I 
I 

I: 
:~~k-
1:1 -. ~ I , ~, 

~. __ ~J 

~~ i 
.7:'.) '"""""'I' 

'7\ '~.~~ ~ 
,,:...:./ ,-;::;:J,' l_ 3 

:_-_-=:::::=...~'-~-;.~'~ ---- _._--- -------------------- --

H1nh 9.35 J#,t bang pasu .w6TJg tir d(Jng 
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Hinh 9.36 Vi du. m()t dtrang d~Y gI3. cong 
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