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LOI GIOI THIEU

Viéc t8 chitc bién soan va xudt bdn mot s0 gido trinh phuc vu cho
dao tao cdc chuyén nganh Dién — Dién t, Co khi — Dong luc J cdc
tricong TCCN — DN la mét sy cé gang lon cia Vu Gido duc chuyén
nghiép va Nha xudt bdn Gido duc nhdm titng budc théng nhdt noi dung
day va hoc & cdc truong TCCN trén toan quoc.

Néi dung cuia gido trinh dugc xdy dung trén co sd ké thita nhitng noi
dung dugc gidng day ¢ cdc truong, két hop véi nhitng ndi dung méi nhdm
ddp ing yéu cdu ndng cao chdt lugng ddo tao phuc vy sy nghiép céng
nghiép hod, hién dai hod. Dé cuong ctia gido trinh dd dugc Vu Gido duc
chuyén nghiép tham khdo ¥ kién ciia mét s6 trudng nhu : truéng Dai hoc
Cong nghiép Ha N¢i, truong TC Viét — Hung, trucng TC Cong nghiép i,
Truéng TC Céng nghiép HI v.v... v& dd@ nhdn duwgc nhiéu y kién thiét
thic, gitp cho tdc gid bién soan tai liéu phu hop hon.

Gido trinh do cdc nha gido cé nhiéu kinh nghiém gidng day o cdc
truong Pai hoc, Cao ddng, TCCN bién sogn. Gido trinh dugc bién soan
ngdn gon, dé hiéu, b6 sung nhiéu kién thitc méi va bién soan theo quan
diém md, nghia la, dé cdp nhiing néi dung co bdn, c6t yéu tuy theo tinh
chdt cia cdc nganh nghé dao tao ma nha trucng tyw diéu chinh cho thich
hop va khéng trdi véi quy dinh cia chuong trinh khung dao tao cua
TCCN.

Tuy cdc tdc gid c6 nhiéu c6 gdng khi bién soan, nhung gido trinh
chdc chdn khéng trdanh khdi nhitng khiém khuyét. Vy Gido duc chuyén
nghiép dé nghi cdc truong st dung nhiing gido trinh xudt bdn ldn nay dé
bé sung cho nguén gido trinh dang rdt thiéu hién nay, nhdm phuc vu cho
viéc day va hoc cita cdc truong dat chdt luong cao hon. Cdc gido trinh
nay ciing rdt b6 ich doi véi déi ngit ky thudt vién, céng nhdn k¥ thudt dé
ndng cao kién thirc va tay nghé cho minh.

Hy vong nhdn dioc su gép y ciia cdc truong va ban doc dé nhitng
gido trinh dugc bién soan tiép hodc lan tdi bdn sau cé chdt lugng 16t
hon. Moi gép v xin gii vé Cong ty CP Sdch Pai hoc - Day nghé, 25 Han
Thuyén, Ha Noi.

Vuy Gido dyc chuyén nghiép
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MO DAU

Gido trinh Co 5o ky thudt cdt got kim loai dwoc bién soan theo dé
cuong Vu Gido duc chuyén nghiép, B Gido duc & Dao tao xdy dung va
thong qua. Noi dung dugc bién soan theo tinh thdn ngdn gon, dé hiéu.
Cdc kién thitc trong todn bo gido trinh cé méi lién hé logic chdt ché. Tuy
vdy, gido trinh ciing chi la mot phdn trong néi dung chuyén nganh dac
tao cho nén ngudi day, ngudi hoc cdn tham khdo thém cée tai liéu cé lién
quan d6i véi nganh hoc dé viéc sit dung gido trinh cé hiéu gud hon.

Khi bién soan, ching 16i dd c& gdng cdp nhat nhitng kién thitc moi
6 lién quan dén mén hoc va phi hgp véi doi tugng sit dung cling nhit &
gdng gdn nhiing noi dung Iy thuyét vdi nhiing van dé thuc t€ thuomg gap
trong sdn xudt, doi séng dé gido trinh c6 tinh thuc tién cao.

Noi dung cia gido trinh dugc bién soan véi noi dung 100 tiét, gém:

Chiong 1. Var liéu dung cu cdt; Chuong 2. Théng sé hinh hoc phdn
cdt ciia dung cu; Chuong 3. Céc co cdu chuyén dong va diéu khién;
Chuong 4. Dai cuong vé chuyén déng hoc trong mdy céng cu; Chuong 5.
May tién; Chuong 6. Mday khoan — mdy doa — mdy t6 hgp; Chuong 7.
Mdy phay; Chuong 8. Mdy chuyén dong thdng; Chuong 9. May gia cong
ren va rang; Chuong 10. Mday mai; Chitong 11. May céng cu diéu khién
3¢ NC —CNC; Chuong 12. Cdc phuong phép gia cong moi.

Trong qua st dung, tuy theo yéu cdu cu thé cé thé diéu chinh sé tiét
trong méi chuong. Trong qud trinh, ching téi khong dé ra noi dung thuc
tdp cua fung chuong, vi trang thiét bi phuc vu cho thiee tdp ciia cdc
truong khong déng nhdt. Vi vdy, cdn cit vao trang thiét bi da cé cia tieng
truong va khd ndng 16 chitc cho hoc sinh thuc tdp ¢ cdc xi nghiép bén
ngodi ma nha truong xdy dung thei liigng va noi dung thuc tap cy thé
Thoi lugng thic tdp 167 thiéu néi chung ciing khéng nén it hon thoi lwong
hoc 1y thuyét cia méi mon. '

Gido trinh digc bién soan cho déi twgng TCCN, Céng nhan linh
nghé bdc 317 va ciing 1a tai liéu tham khdo bé ich cho sinh vién Cao
ddng ky thudt ciing nhw k¥ thugt vién dang lam viéc & cdc doanh nghiép
cua nhiéu linh vuc khéc nhau.

Mdc du ching 161 da rdt c6 gdng dé trdnh sai sét trong luc bién
soan, nhung chdc chdn vdn con nhitng khiém khuyét. Rat mong nhdn
duge ¥ kién dong gép cia ban doc dé ldn sau tdi bdn dugc hoan chinh
hon. Moi gép y xin giti vé Céng ry CP Sdch Dai hoc - Day nghé, 25 Han
Thuyén, Ha Ngi.

Céac téc gia



Chuong 1
VAT LIEU DUNG CU CAT

Muén hét di mot 16p kim loai du thira ra khdi bé mat cdn gia céng dé dat
duge hinh déing, kich thudc va cdc yéu cdu k¥ thuat cha chi tiét, trén cdc mdy
gia cong kim loai bing cit phai diing cdc dung cu thudng goi 1a dung cu cit.

Dung cu cdt gém hai phdn: phin cit va than dao.

Phin cit ¢é nhiém vu an su vao vat lidu duge cét (thudng 12 kim loai cé 4o
clng, stc bén cao) ¢6 tdc dung nhu mot i dao, do d6 phai duge 1am tir mot loai
vat liéu rieng biét ¢é nhitg tinh ning cin thigt dé ddm bio cit duge va giit duge
kha nang trong mét thai gian dai (do cing, d6 chiu mon...). Ngudi ta goi d6 1a vat
lieu 1am dung cu cit hay chinh xdc hon 1a vat liéu lam phdn cét clia dung cu.

11. CAC YEU CAU cO BAN DOI V6I VAT LIEU LAM PHAN CAT
CUA DUNG CU

1.1.1. o cing

Thudng vat lieu can gia cong trong ché€ tao co khi 1A thép, gang... cé do
cimg cao, do d6 dé cé thé cat duge, vat liu 1am phan cit dung cu phai c¢6 do
ciing cao hon 60 + 65HRC.

1.1.2. Dd bén co hoc

Dung cu cit thudng phét 1am viéc trong diéu kién rat khidc nghiet: tdi trong
1én, khong én dinh, nhiét d6 cao, ma sat 16n, rung dong... d& l1am ludi cét clia
dung cu st mé. Do d6 vat liéu 1am phén cit dung cu cdn ¢6 d6 bén co hoc (sikc
bén udn, kéo, nén, va dap...) cang cao cang tot.

1.1.3. Tinh chiu néng

3 ving cit, noi tiép xdc gita dung cu va chi tigt gia cong, do kim loai bj
bién dang, ma sdt... nén nhiét do rit cao 700 + 800°C, .c6 khi dat dén hang
nghin do (khi mai). O nhiét do nay, vat lieu lam dung cu cét cé thé bj thay déi
cau triic do chuyén bién pha lam cho cdc tinh ndng cét giam xung. Vi vy, vat
. liéu lam phén cat cha dung cu cdn ¢6 tinh chiu néng cao, nghia 13 vin giit duge
tinh cat & nhiét Ao cao trong mot thoi gian dai.



1.1.4. Tinh chiu mai mén :

Lam viéc trong diéu kién nhiét d6 cao, ma sit 16n thi sy mdn dao 1a diéu
- thudng xay ra. Thong thudng vat lieu cang cing thi tinh chéng mon cang cao.
Tuy nhién & diéu kién nhiét d¢ cao khi cit (700 + 800°C) thi hién tugng mon co
hoc khéng con 1a chl yéu nira, ma & day sy mai mon chi y€u do hién tuong
chdy dinh (bdm dinh giita vat lieu gia cong va vit liu lam dung cu cat). Ngoai
ra, vi¢c gidm do cimg & phdn cdt do nhiét do cao 1am hién tugng mon xay ra
cang khdc liet.

Vi viy, vat liéu 1am phén cét clia dyng cu phai ¢6 tinh chiu mon cao.

1.1.5. Tinh c6ng nghé

Vat ligu 1am dung cy cat phéi d€ ché tao: d& rén, cdn, d& tao hinh bing cit -
got, ¢6 tinh thdm tdi cao, d& nhiét luyen. ..

Ngoai cdc yéu cdu chil y&u néu trén, vat liéu 1am phdn cit dung cu phai ¢é
tinh dén nhiét t6t, 46 dai chéng va dap cao va gid thanh ré.

1.2, CAC LOAI VAT LIEU LAM PHAN CAT CUA DUNG CU

D¢ lam phén cit chia dung cu, ngudi ta cé thé ding cdc loai vat lieu khéc
nhau wy thuge tinh chdt co 1§ cha vat liéu cdn gia cong va diéu kién san xuft
" cu thé. '

Duséi day 1an lugt gidi thiéu cdc nhém vat lieu 1dm phin cét dung cy theo
sy phat trién va sy hoan thién vé kha nang lam viéc clia ching (bang 1-1).

Bang 1-1. Lich s{r va ddc tinh cGa vat lidgu dung cu.

Nim Vit du dung cu V., miph Ng;i‘ ::hg:::[t '.,‘g" D?“’R‘;':"Q
1894 | Thép cacbon dung cu 5 200 + 300 60
1800 | Thép hop kim dyung cu ) 8 300 + 500 60
1900 {Thép gié _ 12 _

1808 (Thép gis cai tién 15+ 20 500 + 600 60+ B4
1913 |Thép gid (tang Co va WC) 20+ 30 600 + 850 -
1931 | Hop kim clmg cacbit vonfram 200 1000 + 1200 91
1934 | Hap kim cling WC va TiC 300 1000 +1200 91+ 92
1955 | Kim cuong nhén tao 800 100.000 HV
1957 |Gém 300 + 500 1500 92 - 94
1965 | Nitrit Bo . 100 + 200 (thép tdi} 1600 8.000HV
1970 | Hap kim cling phi (TiC) 300 1000 18.000HV




1.2.1. Thép cacbon dung cu
Pé dat duge d6 cung, tinh chiu nhiét v& chju mai mon, lugng C trong thép

cdcbon dung cu khong thé du6i 0,7% (thudng tr 0,7 + 1,3%) va lugng P, S thidp
(P <0,035%, 8 < 0,025%).

bo Cfﬁlg sau khi t6i va ram dat HRC = 60 + 62.

— Sau khi 0 d¢ cimg dat khoang HB = 107 + 217 nén dé gia cong cdt va gia
cong bang dp luc.

- D¢ thdm to6i thap nén thudng toi trong nude, do d6 dé& gly nit vo, nhét 1a
ddi voi nhitng dung cu ¢6 kich thude 1n.

— Tinh chiu néng kém, d¢ ciing giam nhanh khi nhiét 49 1am viéc dat dén
200° + 300°C (g véi t6c do cit 4 =+ Sm/ph.

— Khé mai va dé bi¢n dang khi nhi¢t luyén, do 46 it dung dé ché tao nhiimg
dung cu dinh hinh, cdn phai mai theo prophin khi ché tao.

Duéi day 1a bang néu thanh phén hod hoc, co 1¢ tinh va pham vi sir dung
cua mot 58 mdc thép cacbon dung cy thudng gip.

Bang 1-2. Thanh phan va tinh chéat co ly cla thép cacbon dl_m‘g cu. -

Méc Thanh phin hoa hoc % D5 cimg HRC
thép | ¢ Mn [ si[cr| N[ 5] P |saukhiSauknl| Linhvyesitdung
Ham Ivdng khdng qua i ram )
Y7A | 0,6+0,74 |0,25+0,35| 0.3 61+ 63 Ché tao bua, dao cét
ngudi, duc, mi doa,
YBA -+ + S
0,75+ 0,85 [ 0,20+ 0,30 . dao it gia cong gb,
YOA 0,86+ 0,94 : da: chiu va ddp, yéu
B cAu dé dal Ién nhung
yéu chu d6 cing
khdng caa. Rigng
Y8A Jam mdi dao
. ' a0,
Y10A {085« 9,09 ' 02 |0,25/0030,03 | 62+64 | 60+ 63 | Ché tao dao cit vt
. ligqu mém v tdc dd
= 0,3t
Y11A | 1,05 1,14 i thEp nhu da,
mai khoan nhé, mii
. . _ doav.v...
Y12A (110125 0,3 Dao tién, dfia, dung
440 N : oy do, dyng cy khac,
Y13A 11,26:14010,25+1.35 | : | khuon kéo day...

. Trong bang 1a thép cacbon dung cu cta Lién X6 thudng dugc sir dung d
nudéc ta.

Gia sir ta ¢6 nhin hiéu vat lieu Y10A.



— Chr Y : k¥ hiéu cia cdcbon.
- Chit A : ky hiéu chat luong t6t (ham luong P, S < 0,03%).
— 88 10 : gid tri trung binh ca cdcbon trong thép (0,95 + 1,09%).

Ngoai ra cdn ¢6 cdc nhan higu khdc nhur Y7, Y8... Y10, Y12 nhung chit
lugng kém hon (khéng c6 chir A) nén hién nay it diung.

1.2.2. Thép hgp kim dung cu _

Thép hop kim dung cu 1a loat thép ¢6 ham lugng cicbon cao, ngoii ra con
¢6 them mét s& nguyén t6 hgp kim véi him lugng nhat dinh (0,5 + 3%).

Cdc nguyén t8 hop kim nhu Cr, W, Co, V ¢6 tdc dung:

— Lam tang tinh th&m t6i cha thép.

— Tang tinh chiu néng dé&n 300°C, tuong vmg véi t6c do cét cao hon thép
cdcbon dung cu khoang 20%.

Bang 1-3. Thanh phdn hoa hoc clia mét s8 nhan hidu
thép hop kim dung cu (%).

Ky hiéu

Nhém | Nhanhigu | W00 € | Mn s cr W v

I | Thép Cro5 125110 | 020+040 | <035 |opo04+060| - -
ThepBSCV | XB | ogo+090 | 030080 | <0 foascom| - 0,15+ 030

I Thep Cr X 095+ 1.1 <04 <{0,35 1316 - -

Thép 8CrSi 9XC | 0,85+095| 03+06 | 12+16 |005+125 - -

W | Theép Crin XC | 13+15 | D45+07 <035 13+16 - -
ThépCrWMn | xBr | 09+10 | 08+10 |015+035| ge=12 | 12+16 -

IV | Thép Crws XB5 | 125+150 <0.3 <03 04+07 | 45+55 | 015+ 030

Chit thich: C — cdcbon, Mn — mangan, Si - silic, Cr — crém, W — vonfram,
V - vanadi. Ky hiéu cla Lién X6: X — crém, T - mangan, B — vonfram.

~ Thép hop kim dung cu nhém I thutmg ding ché y&u dé ché tao cac loai
dung cy dung gia coéng gb. '

— Thép hgp kim dung cu nhém II do ¢6 lugng Cr 16n (1 + 1,5%) nén ¢6 tinh
thdm 16 va tinh ¢it t6t hon. Loai nay chiu nhiét duge khoang 220 + 300°C.

— Thép hgp kim dung cu nhém III cé d¢ thim 6 cao, it thay déi kich thude
khi.nhiét luyén, nén thudng diing dé ché tao ¢dc dung cu c¢6 d6 chinh xdc cao
va hinh ddng phic tap: mii doa, ta r6, dao chuét va cic loai dung cy do.

— Thép hop kim dung cu nhém IV cG ham lugng vonfram 16n, hat min nén
d¢ cing cao, tuy nhién do thim toi thdp ding dé ché tao céc loai dung cu cén
luGi cat sic, tudi bén cao va dé gia cong céc loai vat lidu cimg.




Nhin chung, thép hop kim dung cu chi yéu dudc diing dé ché€ tao cic dung
cu cim tay va gia cohg & t6c do cit thip.

1.2.3. Thép gid (HSS - High Speed Steel — thép cit & téc dd cao)

Thép gi6 ¢ tinh cit cao hon hin cdc loai thép cicbon néu trén, do dé tir
khi thép gi6 ra dvi, né da tao ra mot cude cdch mang vé cit got va nang suft gia
cong, tam xudt hién mot the hé cdec may bén tr dong va tu dong t6c do cao.

Nén co ban clia thép gi6 vin la thép cdcbon, nhung ¢ ham lugng € cao
hon, déc biét ham luong cdc nguyén t& hgp kim crém, vonfram, coban, vanadi
tang lén, ddng ké nhit 1a vonfram.

‘Nhimg nguyén té hop kim nay hop véi C tao thanh céc cécbit kim loai c6
d¢ ciing cao, chiu mon tét, trong d6 cicbit vonfram (WC) déng vai trd nong
c6t. Céc cdcbit ndy & nhiét do < 600°C s€ khong thodt ra khdi mang maéctensit,
nén vit lidu van giit duoge tinh cit t8t.

Téac dung chi y&u cla crom 1a tang do thdm 16i, vanadi tao thanh cacbit
vanadi cé dé cimg cao, chiu mon tdt, coban khong tao thanh cdcbit ma hoa tan
vao sit, khi lugng C 16n hon 5% thi tinh chiu nhiét clia thép gidé duoc nang cao.

Bang 1-4 cho thanh phédn hoa tan clta mét s6 nhan hiéu thép gié clia Lién
Xo6. Thudng ding 1a hai loai P9 va P18,

P —ky hi¢u chi thép gid; 9, 18 — chi ham lugng vonfram trong thép.

Ngoai ra con ¢6 cdc loai thép gid ¢6 nang suat cao.

Bang 1-4. Thanh phén hoa hoc clia mbt s& loai thép gid (%).

Nhan hi¢u C Cr W v |  co
{.Thép gié o ndng sudt thirdng
P18 07+ 08 38+ 44 17,5+ 190 1.0+ 1,4 -
P9 0,85+ 095 38+ 4.4 8,5+ 100 2,0+ 2,6 -~
2. Thép pib cd ndng sudt cao

P95 L4 1.5 38+ 44 0,9+ 10,5 4,3+ 5,1 -

Pldg4 12+ 1,3 40+ 46 | 13,0+ 14,5 34+ 41 -

P18$2 085+ 0.95 38+ 44 .| 175+ 190 1.8+ 2,4 -
POKS 09+ 1,0 38+ 44 9,0+ 10,5 20+ 2,6 50+ 6,0
POK 10 09+ 10 | 38+ 44 9,0+ 10,5 2,0+ 2,6 9.5+ 10,5
PIOK 545 1,45+ 1,55 40+ 46 100+ 11,5 43+ 5,1 50+ 60

P18K5¢2 0,85+ 0,95 38+ 44 [7.5+ 190 1,8+ 2.4 50+ 6,0

Td1 ci cdc nhan hi¢u thép néi trén déu ¢6 lugng tap chit han ché. _
Mn < 0,4%, Si < 0,4%, Mo < 0,5%, Ni < 0,4%, P < 0,03%, 5 < 0,03%.

2ZGTCSHTCGKLA



Ngoai ra, chét lugng thép gié phu thude rat nhiéu vao nhiet luyén. Vi vay,
khi nhiét luyén thép gi6 cdn chd ¥ mét 58 di€m chii y&u sau:

— Khong nung néng thép gié dot ngot dén nhiet do cao (nhiét do t6i bing
1300°C) ma phai ting nhiét d6 din dan tir 650°C, vi thép gi6 6 do dén nhiet
kém. Thong thudng thép gié duoe nung néng qua 3 Id v6i nhiet do 14n luot
650°C, 850"C va 1300°C (hinh 1.1). _

~ Phdi ram sau khi t6i nhiéu l4n (3 1dn) méi ldn trong 1 gid (nhigt d6 ram
560°C). Sau méi 14n ram phai dé ngudi dén nhiét do thudmg.

— Pham vi st dung thép gi6é duoc trinh bay trong bang 1-5.

Bang 1-5. Cong dung cua thép gi6 theo ky hidu ISO
va mét sé nudc tuong (mng,

Ky hiéu céc loai thép gid théng dung

Pham vi s dun
1SO TOCT DIN {Difc) AI?I AFNOR ’ ung
{Nga) | (M§) | (Phap} _
13353 P18 A18-0-2 | T1 Z80W18  (Dung cho tt cd cac loai dyng cu cét dé gia
cong thép cacbon, thép hgp kim
1.3302 P12 - T7 - Dung nhur loai trén
- P9 - - - Dang ché tao cac loai dung ¢y don gian, gia

¢dng cac Joat thép két ciu.

13343 | PeMs | S8-5-2 | w2 Z85WDV | Dung nhu loai trén, ddc biét d& ché tao cac
06-05-02 | loai dung cu cdt ren va dung cu cét chiu va
dap.

PGM5¢3 | $G-5-3 M3 Z130WDY | Dung ché tao cac dung cu gia céng tinh (dac
06-05-04 |tiegn dinh hinh, mii doa, daoc chudt, dao
phay), gia cng cac loal thép két cdu hgp kim
va khéng hgp kim.

13318 P12¢3 | §12-1-4 _ | Ding ¢hé tas cac dung cu gia cong tinh, gia
: cbng cAc loai thép va ostenit déo.

P18K5¢:2 T4 | Z85WK18-05 [Dung ché tao cac dung cu gia cdng tho va
ban tinh khi cat cac loai thép va hap kim chiu
nong, khong gi va sitc bén cao.

1.3243 | PGMSKS | S6-5-2-6 | M35 | Z80WKDKV |Dung ché tao cac dung cu gla cong tho va

(06-05-05-02) |ban finh, gia cong cac loai thep khang gi,
thép hgp kim.

Nhitng tinh ning co ban cia thép gié la:
— D¢ thdm toi 16n, sau khi toi dat do cing HRC = 63 + 66.

10 .
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~ D9 chiu nhiét khoang 600°C twong tng véi tdc do cit v = 25 + 35m/ph.
So sdnh gita P18 va P9:

— Nang sudt gia cong khdc nhau khong déng ké.

— P9 ré hon Pi8 (vi hAm lugng W chi bing mét nira).

— P18 chiu mon t8t hon, dé mai sde, mai béng hon va ¢6 tinh bén cao hon P9.

o 4
C1 1300°C
1200 ’
900 Ram
Lan 1 Lan2 Lan 3
600 560 580 560
300 3
Thés gian
% Q= du 50 15 5 2
HRC B4 64.5 . 65

Hinh 1.1. So d5 t&i va ram thép gid.

.1.2.4. Hop kim cung (HKC) _

T nam 1915 - 1925 ¢ M¥ v Dic da ti€n hanh thir nghiém ché tao hop
kim cimg. O Lien X0, hop kim cung ra doi vao khoang nam 1930 — 1935,

Hop kim cing 1a loai vat lieu lam phdn cét dung cu duoc ché tao theo
phirong phap luyén-kim bot,

Thanh phin chi y€u ctia HKC 12 cdcbit clla moét s6 kim loai khé néng chay
nhu vonfram, titan, tangtan va dugc lién két bdi kim loai cd ban.

Tinh cit ella HKC do cdc pha cicbit kim loai quyé&t dinh. Do bén co hoc do
coban tao nén.

Nhiig tinh nang co ban cua HKC so vdi cdc loai vat liéu lam dao khic
nhur sau: :

— D9 cung cao HRA =80 + 90 (HRC > 70 + 71).

- D¢ chiu nhiét cao: 800 + 1000°C, do d6 tée do cit cho phép clia HKC ¢6
thé dat d&n v > 100m/ph. ' :

— D6 chiu mon gdp 1.5 14n thép gio.

— Chiu nén t6t hon chiu uén (ham lugng coban cang 1én thi siic bén udn
cang cao). '
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Hinh 1.2 cho phép ta so sdnh d¢ citng va tinh chju nhiét clia HKC, thép gié
va thép cdcbon dung cu.

Hop kim cing dwoc ché tao HRC

qua cdc giai doan sau:
— Tao bot vonfram, titan va I Hop kim cing ™
tangtan nguyén chat. 60 = >
— Tao ra cdc céchit tuong \ing 59 \ Thép gi6 P18
tir cdc bot nguyén chat W, Ti, Ta. 40 \
— Tron bot cacbit véi bot Thép cac bon \
coban theo thanh phan tugng tmg 30 |~ dung cu
V@i cic loai hop kim cimng. 20 \‘
~ Ep hén hgp duéi 4p suit 16n N\,
(100 =+ 140MN/mm’) nung so bo 10
dén 900"C trong khoang 1 gid. 0

N . L. 100 200 400 500 600 700 800 °C
— Tao hinh theo cdc dang yéu céu. 0 10 300 &0 0

~ Thiéu ket lan cu6i & nhiet do 0 :;,f;f;ﬁzfiiz"tizf‘c"iﬁ,L‘;"-‘;:?“ ligu
cao 1400 + 1500°C trong 1 dén 3 S
gio tao thanh HKC.

Sau khi thiéu két, HKC c6 d¢ cing cao nén chi ¢6 thé gia cong bing méu
hodc bang cdc phuong phap dac biét (dién hod, tia lira dién...).

Hop kim ciing [ kim loai bot nén c6 do x8p (khodng 5%).

Hat cdcbit cang min, phan b6 cang déu thi tinh ning cha hop kim cing
cang cao, chil y&u 1a d¢ ciing va tinh chju mai mdn. Do cing cha hop kim cimg
phu thude vio luong cécbit vonfram, cdcbit titan va cdcbit tangtan. Lugng
clcbit cang 1én thi do cing cang cao. :

Lugng coban cang nhiéu thi d¢ cimg giam, tuy nhién do bén va tinh déo
cang tang. _
€6 ba nhém hop kim citng thudng gip nhu sau:

a) Nhém mor cdebit — ky higu K (ISO) hoac BK (Nga) thanh phdn gém:
cacbit vonfram (WC) va coban (Co). Nhém nay chu yéu duge dung dé gia cong
vat liéu gion: gang, kim loai mau..

b) Nhém hai céebir — ky hleu P (I1SO) hodc TK (Nga) thanh phin gém:
cdcbit vonfram (WC), cécbit titan (TiC) va coban (Co).

Nhém hai cdebit cé tinh chéng dinh cao hon nén ché yéu dugce ding dé gia
cong kim loai déo nhu thép,... (thudng hinh thanh phoi day khi cit va c6 nhiét
d¢ cit cao & mat trude). _ <

c} Nhém ba cédcbir — ky hiéu M (ISO) hoic TTK (Nga) thanh phdn gém
cacbit vonfram (WCQC), cdcebit titan (TiC), cdcbit tangtan (TaC) va coban (Co).
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Loai nay thudng duge ding dé gia céng cic loai vat liéu kho gia cong.

Thanh phan hod hoc, tinh chét co 1§ va pham vi ting dyng clia mot s6 nhin
hié¢u HKC thudng gap duge cho trong bang 1-6, 1-7, 1-8.

Bang 1-6. Thanh phan hgp kim cimg va tinh chat co 1y.

. Tinh chét
Thanh phin hoé hoc nh ch
vitly
Ky hiéu | Loai | Ky higu
hom 150! HKC Nga | . D8 Linh vyc dp dung
WC | TiC | TaC | Co M"P‘; cing
HRA
BK2 98 2° | 1000 | 90,0 | Dung lam dao gia cong
gang cac logi kim loai
BK3M | 97 3 11100 | g1,0 | ¥E1Ii6u phikim.
Ghi chu;
K05 BKEM | 94 4 | 1350 | 89,5 :
1. BK3M hodc BK6B:
1K20 . BK6 94 6 1450 | 88,5 | Chir B chf vonfram;
g chir K chi coban, ch
= v v
kKo | 8 | Bks | @ 8 | 1600 | 875 | rin chir B & cudi ek
5. atto.
L=
BK10 | 90 10 | 1600 | 87 |2 vrdy: BK15: s6 15
K40 BK15 | 85 15 | 1800 | g | SauchUK chi 15% Co,
' con lai 85% WC.
BK20 | &0 20 | 1900 | 845 | _ysk128: chi B & cus
5% TiC, con lai [4 WC.
-TT7K12: 12% Co, 7%
(TiC+TaC) con lai I
81% WC
P101 TI0K4 | 66 | 30 4 900 | 42
. _ : _
; P10 g 2 TISKE | 79 | 15 6 1150 | 40 | pyng gia cong thép
-— H
P20 | 8 [ Tiake | 78 | 14 8 | 1250 | 89,5 | cacloai
P30 TSK10 | 85 | 6 g | 1350 | 88,5
pso |5 @ -l Tr7kiz| s 4 | 3 | 12 |1600 | 87
M g T e Gia cong cAc loai thép
gE%[trioke] 8 | 3 | 7 | 8 |1400| 84 | cosuchéncao
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3 nude ta cling da timg sdn xudt thir nghiém hop kim cimg. Tuy nhién do
chat lugng chua dn dinh, mit khdc gi4 thanh cao nén trong cdc bang chi gidi
thi¢u mot s6 nhén hi¢éu HKC cha Lién X6 va cac nuée khic, ciing nhu cta ISO.

Pham vi dng dung ciia céc loai hop kim cing chil y&u duge trinh bay trong
bang 1-7, thanh phdn va dic tinh ciia chiing cho trong bang 1-8, 1-9.

ISO phén hop kim citng theo 3 nhém chinh khi tao phoi:

— Nhém ky hiéu P cho cdc loai vat liéu cét ra phoi day.

— Nhém ky hi¢u M 14 loai van nang dung gia cong cdc loai vét lieu cit ra
phoi day va phoi xép.

— Nhom ky hieu K ding gia cong céc loai vat lidu cho phoi hat va phoi vun.

Dic tinh chung cila hop kim cing khi tang do cimg va tinh chiu mai moén
thi s€ giam tinh déo. Khi tang tinh déo (tang lugng coban) s& 1am giam tinh mai
mon va tinh chiu nhjét,

Bang 1-7. Thanh phén va dic tinh ctia cac nhém hgp kim cing theo ISO.

T:h:: J;:fg";f:l Th'anh phén D\?i:::rg Sitc bén uSn[Sirc bédn nén| Md3un dan Gf‘h';é':"’
theo on wC TlC:TaC Co(®%) | Hysg | MWmm?) | (Nmmm?) |héi (NAnm?) (i 0}
IS0 (%) (%) K ?
P02 R 33 59 8 | 16500 800 5100 440000 75
P03 32 56 12 | 15000 | 1000 5250 430000 8
P04 . 52 33 5 1 17000 | 1000 5250 500000 7
P10 55 3 8 | 18000 | 1300 5200 530000 65
P15 71 20 9 | 15000 | 14000 5100 530000 6.5
P20 76 14 10 | 15000 | 15000 5000 540000 6
P25 | | 70 20 10 | 14500 | 1750 4900 550000 | 55
P30 3' 82 8 10 | 14500 | 1800 4800 560000 5.5
P40 g g |- 12 14 | 13500 | 1800 | @600 560000 5.5
Mig | S| =T| o4 10 6 | 17000 1350 6000 580000 55
ws | 24 || s 12 7 | 15800 | 1550 5500 570000 55
M20 _‘;: 82 10 B | 15500 | 1850 5000 560000 5.5
Map | = ¥l 79 6 15 | 13500 | 2100 | 400 540000 55
K03 92-1 4 4 | 18000 | 1200 6200 630000 5
K05 1 92 2 6 | 17500 | 1350 6000 | 630000 5
K10 92 2 6 | 16500 | 1500 | 5600 630000 5
K20 Woe 2 6 | 15500 | 1700 5500 620000 5
K30 93 7 | 14000 | 2000 4600 £08000 5.5
K40 88 12 | 13000 | 2200 4500 580000 55
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Bang 1-8. Ky hiéu hgp kim ciing theo ISO va mdt s8 nudc khac.

Ky hiéu Ky hiéu TOCT, TY va mit s& nudc khic
o g = E‘
5 £ é ':T‘ I = 5 = GJ— G:}_ i’
o2 | T = 2 = & a 2 5 B £
Bl E€E | =2| 2 > 7 2 8 O o & = =4 g
el s |&§|= — e 3 [ a = o £ |2 E
22|32 g 2 |l gl 3 g | = l2| a
=z & o i £ 5 5 o
= - x x =
X
M@ @3] & (S) (€} (7} { 9 (e {11) (12) | (13)] (14)
P01 |96.5 T30ke |MC101 [1710- | 6.27- |HS02t; | €8 [FO2, S1P|- - [sT10P
1890 | 6.48 |HS410; ; ACT
- |Hus10 0;
AC815
P10 |94.0 T15K6 {MC111 {1525~ [10.22- {nhurtren | C70 |S1R:810 |- - |sT10P
1675 |10.38 |va T; ACB15
H$123 GCA415;
GCO15
P15 933 - - - - - - - Wt - -
P20 |923| £ | THKS | MC121 | 1475~ [11.60- [ HUs®: | €7 | 2 | wem | PoF |acT20;
P s 1625 | 11.79 | HS123 GC120 ST20E
P25 | 89.5 T20K9 | MC137 | 1485- |11.88-| HS25; | C60 |GC1025,| WPM |P2F | -
MC2210 | 1635 | 11.81 | HS123 SM SMA
P30 | 88.5 TSK10 | MC431, | 1430- [11.35-| HS123; | C6 | CM30;S | wPM | P2F: | Ace3s
MC1460 | 1570 | 1151 | H$345 30T GX | ST30E
A30
Pag | 50.8 TSK10 | MC146 | 1320~ {13.04-| HS345; [C50 | 6 | wrdo | 6X | ST40E
1460 { 13.20 | HS420 ;
' SAB35
P50 | - TI7K2. | - - - | Hs34s | cs5| R4 - lex| -
M10 | 93.6 TT8K6 | MC221 | 4590~ |14.70-| HU10; | - |RIPMI3 [wmis: ikM1} -
1680 | 14.86 | HU510 A | wrz
M20 | 93.1 TTI0K8-B | MC221 | 1530~ |13.81— | Nhwten| - | GCat1s: [wmis; | km1| -
M g 1630 | 13.97 - GCO15; | WT2 -
_ > SHH13A
M30 | 91.8 BKI0-OM | - - | - | Huso | Z |scHioF| wr1 | - | -
M40 | - TT7K12 - - - | Huo { - | Re -t - -
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My 2| o] @ ) (6) (7} ¢ G [0 (N | (12 (1] (14)
KOt | - B3K3, | MC301 | 1760~ |14.95-| HGD1Z | C4 | Ho5 - | - [HtHZ
BK3M 1940 | 1511 | HG412 AC10
K05 | 93.8 BK6-M | MC306 | 1865- 1474~ - - - - |- -
: 1835 | 14.94
K10 | 93.4 BK-6-OM | MC313 | 1505- |14.74-| HG512; | C3 | HIP:GC | WK10: [KM1;| G10E;
MC3210 | 1655 | 14.94 | HUS10 | 310 [ w12 | K20 | AC10
« | K20 | 88.5 BK6 | MC318 | 1575 |12.80- | HG120; | C2 |CMAMB | WKM; { — | G10E;
1725 [12-96 | HU510 AH20 | wr2 AC30
MC321 | 1450- |14.64-| HG120; | C2 | SMA; | WKM;| - |G10E;
1600 | 14.86 | HG420 HBA, | WT2 AC30
H20
K30 | 87.5 BKS; - - - | HG30; [ CT | H20; |WKa0| - | -
BKEM HG420 HBA
K40 | 87.5 BK15 - - | - | He4o | - - [wkeo| - [ -

Cha thich: Cac ky higu & cac phan nham theo tinh chat cla chiing, ¢b thé dung cac nhém ké can.

Su phét trién cha hgp kim cimg xudt phat tir cic nhom cong dung (vi du:
loai P10, P20, P30) theo hai hudng. Mot hudng 13 tang thanh phin cécbit titan
{vi du P30) lam tang tinh chiu mai mon va cat duge & t8c do cao. Hudng thit hai
1a tao duge hgp kim cing ¢ d6 déo cao dung d€ cét céc loai vat lieu ¢6 do
ciing va va dap manh (vi du: bio va tién tho) vdi 16c do cét thap, dien tich va
lyc cat 1én. Cdc loai hop kim cting P40, P50 dé gia cong thép ¢6 thanh phédn
coban (Co) tuong doi lém. _

- Hop kim cing duge ché€ tao thanh céc dang theo tiéu chudn (c4c manh hop _
kim cimg). Cdc manh d6 duge han kep én than dung cu tiéu chudn. Ngay nay
cdc manh hop kim cimg duge phi lén mét 16p mong vai micromet (um) bing
cde loal cdcbit cimg nhu TiC, TiC/TiN (cdcbit titan, nitrit titan). Céc 16p phil
lam tang d¢ cing, tinh chiu mai mon va chiu nhiét clia hgp kim cting (dd cing
> 91HRA, chiu dugc nhiét do khoing 1000°C, ting vdi t6c do cdt v, >
300m/ph).

DE sir dung hop Iy va 6 hiéu qua hop kim cing cidn chd ¥ dé&n cdc diéu
kién sau day:

a) Ché dé gia céng

- Lua chon hop kim cimg theo vat liéu gia cong (cdc nhém P, K) v theo
yéu ciu gia cong (gia cong tho, tinh, 1an cudi).

~ Xdc dinh ch€ d¢ gia cong (t6¢ d0 cat, lugng chay dao, chidu sau cat) phit
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hop c@p vat liéu (chi tigl — dung cu cét) v yéu cdu gia cong c6 chi ¥ dén viéc
tura chon tdi bén kinh t&,

— Khong ding dung dich tron nguéi (gia cong kho) hoac phai twéi manh
va nhiéu. '

b) Pol voi dung cu

— X4ac dinh didng thong 56 hinh hoc theo diéu kién gia cong.

~ Pam bao kich thudc than dung cu dé khi gia cong khong c6 rung dong.

— Mai sic hop ¥ vau tir tir biing d4 mai sén cécbit sitic hoic dd mai kim cuong.

c) P67 vai may céng cu o

—~ May c6 do ciing viing t6t, khong rung dong & t6c do cdt cao va luc cit
16n. Bam bdo kep chat 16t dung cu va chi tigt.

— Kiém tra cong sudt cit vi cong suit miy dé tranh qué tai.

1.2.5. Vat lidu gém

Vat hiéu g6m duge nghién citu tiy nhiing nim 1930 va dua vio sir dung sau
nam 1950. .

a) Thanh phén vdt liéu gom -

Thanh phan chinh cia gém 13 *“dat sét k¥ thuat” (Al,O;) g6m hai pha ciia
oxit nhom:

yALO; ¢é p = 3,65g/cm’ va 1AL, véi p = 3,96g/cm’. _

D¢ chuyén hod hoan toan tir YALO, sang atAlLO,. Ngudi ta nung dat sét ky
thuat ¢ nhiét do 1400 + 1600°C. Sau d6 nghién nho thanh bét min. Bot duge ép

thanh nhitng manh dao c¢é hinh ddng va kich thude tieu chudn sau d6 mang
thiéu két.

b) Phan loal vdt liéu gém.

Hi¢n nay ¢o 3 loai vat liéu gém durge sit dung gém:

— Oxit nhom thudn khiét (99% ALO;).

Hién nay, ngoai Al,O, con thém khong duéi 10% oxit kém (ZnO) lam ting
thém stc bén.

— Vdr lidu gom rron.

Ngoai Al,Q, 1a chinh, cdn thém cédc cacbit kim loai nhu cacbit titan (TiC),
cécbit vonfram (WC), cdcbit tangtan (TaC), nitrit titan (TiN).

* Loai nay ¢6 sic bén cao, diing dé tién tinh, phay tinh c4c loai vat liéu nhu

gang cung, thép 1.

-Vt licu gom khéng cé oxit.

Loai nay dugc ché tao tir nitrit silic (Si,N,) ¢6 sifc bén uén cao hon nhiéu
0 vOi hai loai trén, chit yéu duge diing dé gia cong nhom va hop kim nhom.
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Dai véi vat lieu gom thi do hat cang min, siic bén u6n cing tang.
¢) Cac tinh ndng chii yéu cita vdt liéu gém

- Do citng va tinh gion cao.

— Chiu mon va chiu nhiét cao nén thuting diing dé cit & t6c do cao.
— Tinh din nhiét kém nén khi cit khong ding dung dich tron ngusi.

— Tinh déo kém do sic bén udn kém, vi vay khong dung dé gia cong khi c¢6
rung dong, va dap va luc cat 1én.

— Mai séc bing da mai kim cuong.

d) Pham vi sir dung ciia var liéu gém

— Téc do cit khong nhéd hon 100m/ph.

- Khi gia cong thép, t6c d6 cit : v =1 + 2 14n so v6i khi cit bing HKC.
- Khi gia cong gang, t6c do cir: v =2 + 3 l4n so v6i HKC.

— Téc d6 cdt tinh 16n nhét khi gia cong thép x4y dung c6é thé dat dén
600m/ph, khi gia cong gang, v = 800m/ph.

— Vi chiu rung déng va va dap kém nén chi yé&u duge dung dé gia cong
tinh. Chiéu sau cét va luong chay dao bé. -

— Vi tinh din nhi¢t kém nén khong ding dung dich tron nguoi khi cit.
Riéng d6i v6i loai nitrit silic (Si;N,) ¢6 stic bédn vA tinh din nhiét cao hon oxit
nhom khodng 4 14n nén cé thé diing dung dich tron nguoi.

— Nho tinh chéng mon cao nén thudng duge diing gia cong 14n cudi d€ dat
do chinh xdc kich thudc va d6 nhin bé mat cao.

— Cdc méanh dao gém thudng dugc kep co khi vao than dao va khéng mai
sac lai.

So v6i HKC, ménh dao gém c6 nhing wu diém sau:

— Nang suat cao hon vl thisi gian mdy gidm do t6c do cit cao khi cling mét
tudi bén. '

— Tudi.bén ting néu cit cing mot téc do cit.

— Sai lech kich thude gia cong nhd hon.

— Chdt lugng bé mat dat duge cao hon.

— Gid thanh ré hon,
1.2.6. Vat lidu tdng hop (nhan tao) siéu cing

Sau vt ligu gdm, ngudi ta tiép tuc nghién clu va ch€ tao mot loai vat liéu

fan dung cu méi. DS 1a vat lidu téng hop siéu ciing. C6 hai loai thudng gip La:
kim cuong tong hop va nitrit bo 1ap phuong (con goi la El-bo)
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a) Kim cwang nhdn tao

Kim cuong nhan tao duge téng hop ti than chi (graphit) & 4p luc va nhiét.
dd cao.

— Pic tinh ky thuat clia kim cuong:
+ Po cing t& vi clia kim cuong cao nhat trong céc loai vit liéu hién nay,

cao hon cua hop kim ciing tir 5 + 6 ldn (46 ciing t€ vi cla hop kim cing khoang
(120 + 180) 10"Pa) (1Pa = 1N/m?)

+ D¢ din nhi¢t cao gap hai 14n hgp Kim cing.

+ D¢ chiu nhiét kém = 800"C.

+ Gion, chiu tai trong va dap kém.

+ Chiu mai mon, tuy nhién khi gia céng thép C c¢6 ham lugng cdcbon thap
thi lai bi mdn nhanh do hién tugng khuéch tin.

Do hé s& dan nhiét cao, nén tuy chiu nhiét kém, kim cuong vin c6 thé cét
duge & toc do rit cao.

— Pham vi sir dung:

+ Thudng duge ding 1am d4 mai dé mai sic dyng cu céit bing hop kim cimg:
+ Dung 1am dao tién dé gia céng gang va cic kim loai mau.

b} Nitrit bo {dp plutong (con goi la El-bo)

L& hop chét gita nito va nguyén td bo. Tinh cit cia né tuong ty nhur kim cuong.
— Dac tinh k¥ thuat coa El-bo:

+ Do ciing t& vi cha El-bo 1a (600 + 800) 10°Pa.

+ Chiu nhiét duge khoang 1500 + 2000°C.

+ Hé s& ma sat bé.

+ Chéng mon tot.

+ Heé s8 ma sdt voi kim loai nho.

— Pham vi sir dung:

Gia cong tinh thép 16i ¢6 HRC ~ 39 + 66 v gang HKC, diic biet Ia thép gi6.

1.2.7. Bién phap nang cao kha niing cit cla vat lidgu

Tuy thuoc loai vat lieu JAm dung cu cét ma c6 hai bién phép cong nghe
dugc hinh thanh dé€ nang cao kha ning cit cha vat liéu, dé la:

— Tham bé mat. '

— Phl bé mat.

a) Thdam bé mdt. ds6i voi thép dung cu néi chung ciing nhv loai hgp kim

cing it vonfram ma cha't dinh ké’t la vat lidu thép thi bién phdp th&m b€ mit
dugc ap dung.
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Vi du mot vai loai hgp kim cing khong ¢6 hodc ¢é it vonfram.

— Loat hop kim cing {1 vonfram nhu loai ¢6 co s& 1a cdcbit titan va nitrit
titan, ky hiéu quy ude 1a T. Trong hop kim nay khong c¢é coban, con lugng
vonfram thi it hon hop kim cing ho BK va TK tir 4 + 7 lan. Mat d6 cda né
~ 7.8 + 8,8g/cm”. D6 bén udn ~ 900 + 1400MPa, do ciing 86,5 + 91 HRA.

~ Loat hogp kim ciing gém ¢6 cdcbit va cacbonit titan lién k&t bdi chit dinh
k€l 1a niken cong v6i mot ham lugng molipden (Mo). Loai hgp kim cimg co s&
la cdcbonit titan ¢6 nhimg ky hiéu THM — 20, THM — 25, THM — 30 (cdc chix
cai cua ti€ng Nga: T chi titan, H: niken, M: molipden) va hgp kim cing co s 1a
cacbonit titan ¢6 cdc ky hieu KTHM-30A, KTHM-30. Bang 1-10 gidi thigu
chi 1i&t v€ thanh phin hod hoc vi co 1y tinh cha nhimng loai nay {6].

Bang 1-10. Thanh phén hoa hoc va co Iy tinh cGa mét s& loai vt lidu.

Ky hidu Thanh phin (k) Mat do Stc bén | Surc bén | Modun dan
loail HKC 1 Tig, | _ Chit | iarcnd)| HRA |z (MPajnen (Mpayl 131 doc
(Nga) TiCO, i€ dinh E(10*°Pa)
THM-20 70 21 5.5 91 1150 3500 a1
THM-25 74 26 5,7 90 1130 3450 40
THM—20 70 30 | 59 89 1400 3400 40
KTMM-30A| 26 42 32 5.8 88 1500 3300 39
KTHM=30 43 25 59 | 87.5 1750 3350 40

Cong nghé thdm: chit liéu thdm 13 nito (goi 12 tham nito) thim ti€n hanh sau
khi 101, trong mai trudng khi amoniiic phan ly. Nhiét do tham ~ 500 + 600°C. D&i
vai vat liéu 1a thép dung cu ciing duge thim sau khi toi cimg. Hién nay cong
ngh¢ thim nitg di cé mét bube phdt tri€n méi, d6 1a thdm & nhiét do thip
(khoing 200 + 300"C) trong moéi truding musi khong doc, khOng gdy 6 nhiém.

Két qua sau khi tham nito;

— Chiéu sau 16n nhat = 0,075 + 0,lmm.

—~ P06 ciing vat liéu tang (5 + 7) don vi HRC.

— Tang kha nang chdng mon cla dung cu cit.

b) Plit bé mcr: Nhim tdng tinh cat cha vat liéu dung cu cit thi mot trong

nhimg bién phdp thudng diing c6 hiéu qua hién nay 1a phii 1én bé mit ciia dung
cu (phén cit) mot 16p moéng cdc vat liéu thich hop.

C6 hai cong nghe phun phi 1a: CVD (Chemical Vapour Deposition) va
PVD (Physical Vapour Deposition)

* Chat liéu phun pht: thudmg diing cdc nhém vat lidu sau:
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— Nitrit titan (TiN)

- Cécbit titan (TiC).

— Nitrit molipden (Mo,N).

— Oxit nhom (ALO,).

Hiéu qua cta viéc phil phin cit dung cu:

— Tét ca cde chat phi, dac bi¢t 1a oxit nhom m gidm rd rét hé s6 ma sét
khi cat gang va thép.

— Chaét phi tir TiN va Mo,N 1am tang siic bén tinh va va dip chu ky clia hgp
kim ciing, con chat pht TiC lai lam gidm dé bén cGa hop kim cimg tir 30 + 40%.

— TiN va TiC lam giam qu4 trinh oxy hod céc loai hgp kim cu‘ng nhu nhém
BK. TK va TTK, dic biét khi nhiét do cit dat trén 800°C.

— Kha nidag [am viéc cla ding cu duge phit (di 14 thép gid hay hop kim
cung) tang lén rd rét, do d6 kha nang chiu mai mon va do chiu nhiét tang.
Do chét phit 1am gidm ma sit qua cdc bé mat ti€p xiic clia dung cu va chi

ti¢t khi gia cong nén luc cat gidm tir 15 + 25%, nhiét cit giam ~ 65°C so véi cac
loal vat hiéu khéng phil.

* Cac loai dung cu duge phi:
— Dung cu thép gid.
— Dung cu bing hop kim cimg ho BK, TK va TTK.

CAU HOI ON TAP

1. Céc yéu cau cla vat liéu 1am daa,
2. Cac loai vt liéu lam dac hién ¢b. Ky hiéu, tinh nang, pham vi s dung.
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Chuong 2

THONG SO HINH HQOC PHAN CAT CUA DUNG CU

Muén cit di- mot 16p kim loai ti
phoi lieu dé duge mot chi tiét ¢6 hinh
dang, kich thude dat cdc yéu cdu nhat
dinh c6 rdt nhiéu phuong phip gia
cong khdc nhau nhw: tién, phay, bao,
khoan, mai...

Méi phuong phap gia cong déu cé
nhimg dic diém riéng, tuy nhién giita
chiing déu t6n tai nhidu diém tuong
dong co ban: thong s6 hinh hoc phin
cit clia dung cu, ban chdt vat Iy cilia
qua trinh cit, bi€n dang, nhiét, liyc, sy
mai mon va téi bén cha dung cu.

Gée ;%c
Dung dich
fran ngudi
Mat trudc
Phol Dung cu Khe hé
f—————e

Chi tiét  =———--

Hinh 2.1. C4t ty do.

Phoi
Dung cuy Bung cy Dung cu
- =
Chi it — —_—
Tién ’ _ Bao va xgc
A A
e ——
Phay nghich Phay thun Cét rang
Miii khoan
Dao chudt D4 mai
——————
b "‘/i Hat
o w— )
\ mai
e
Chuét Khoan Mai

Hinh 2.2. So sanh cac phudgng phap gia céng thudng gap.

22



Xét cde thanh phan tryc tiép tham gia mét qué trinh cdt, ta thdy ching gém:

— Chi tiét (vat liéu bi cét).

— Dung cuy cit.

— Phoi.

So d6 cho trén hinh 2.1 mé td mét qud trinh cdt don gian nhat (cittr do hai
chiéu). Mit trudc clia dung cu cét nghiéng mot géc so vdi dudng phap tuyén
cha bé mat duge gia cong (géc dé duge goi 1a gée trude).

Giira bé mat sau clia dung cy cit va bé mat di gia cong cé mot khe hd, khe
hd nay nhat thi€t phai ¢6 dé tranh sy chén ép giita mat sau ca dung cy va bé

mat chi ti€t gia cong dong thoi cling gidp gidm nhiét do ma sit phdt sinh & viing
“nay. Diéu nay ciing diing v6i qud trinh cét khong tu do ba chidu.

D¢ hinh dung sy théng nhdt va qué trinh ¢t gitta cic phuong phap gia cong
khac nhau, ta dem so sanh hinh 2.2 vdi hinh 2.1,

2.1. NHUNG BO PHAN CHIiNH CUA DUNG CU CAT

Trén cdc mdy gia cong kim loal bing cit, c6 rat nhléu loai dung cu, ¢6 kich
thudc v hinh dédng rat khac nhau.

Tuy nhién, vé mat két ciu, bt ky mot loai dung cu cit ndo ciing bao gém
hat phén chinh: phdn 1am viéc va phan than dao (hinh 2.3).

Hinh 2.3. Cac bd phan cha dao. . Hinh 2.4, Chiéu dai lam viéc cda dao.

2.1.1. Phédn 1am viéc (phdn cit) cla dung cu

Chiéu dai phén lam viéc {: duoc tinh tir miii dao dén giao tuyén giita mat
trirGe va than dao (hinh 2.4). '

Chiéu cao phdn lam viéc h: 1a khoang cdch tir mii dao d€n mit ty cla than
dao. Chiéu cao phidn lam viéc ¢6 thé duong hoidc &m (hinh 2.5).

Phdn 1am viéc clia dung cu do cdc mit sau day tao nén:

~ Mat trude A, bé mat dung cu theo dé phoi thodt ra khi cit.
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a) Chiéu cao duong ' b).Chiéu cao &m

~h

Hinh 2.5, Chiéu cao phan lam viéc cla dao.,

— Mat sau chinh Ag: bé mat ciia dung cy doi dign véi bé mat da gia cong
cua chi tiet,

— Mat sau phu Ay, : bé mit ciia dung cu 661 dién véi bé mir di gia cong
cua chi tiét.

Giao tuyén clia cdc bé mat néi trén hinh thanh 1udi cit cia dung cu.

Néu cdc mit néi trén 13 nhimg mat phéng thi giao tuyén gifta ching la
dudng thang, do d6 1udi cét la thing. Khi mot trong cdc mit ndi trén 12 mat
cong thi Iui cit s& cong.

Ngudi ta phan biét.

— LuGi cat chinh $: giao tuyén giita mat trudc vA mat sau chinh. Ludi cit
chinth gilf nhiém vy chl yéu trong qud trinh gia cong.

— Ludi cat phu S giao tuyén gitta mit trude va mit sau phu. Trong qua
trinh cat m¢t phdn cia ludi cit phu tham gia qué trinh hinh thanh bé mat gia
cong.

Dung cu cét ¢ thé ¢é6 mot mat sau phu (dao tién ngoiai) hodc nhiéu miit sau

phu (dao tién cat diit), do dé twong vmg vdi mbi loai dung cu cit ¢6 thé cé mot,
hai hozc nhiéu @i cit phu (hinh 2.6, hinh 2.7).

Hinh 2.6. Cac bé phan phan cit Hinh 2.7. Cac bd phan phan cit
cla dao tién. cla dao tién cat dut.
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Mii dao: mii dao 14 phén néi tiép gifra ludi cdt chinh va ludi cit phu. Mii
dao c6 thé nhon (y = 0), trdn (y # 0) hodc ¢6 canh vat (hinh 2.8).

Can chu ¥ ring ludi cit clia dao, ngay ca khi mai sic va mai béng hét sic
can than ciing khong bao gity sic 1y tudng. Thye t€ chiing ¢6 dang mit try tron

vGi ban kinh p (hinh 2.9). Tri 56 ca bdn kinh dé phu thudc vao vat lidu 1am

RRAR %=

Hink 2.8. Mii dao. Hinh 2.9. Ludi dao.

”/4'

Vi di: dao tién c6 géc sac B = ?0“ wy thuoc vio loai vat liéu 1am dao ldn
luot ¢é cic trt 86 cha p nhu sau:

Dao thép gié: ={12 + 15)10"'mm.

Dao hop kim cimg: =~ p=(18 + 24)10"° mm.

Néu 1a dao hop kim citng duge mai béng bﬁng d4 mai kim cuong thi bidn
kinh cong cla ludi dao c6 thé dat p = (5 + 8)107 mm. Trj s6 cla p quyét dinh
do sac clia ludi cét.

Chiéu day cha Idp kim loai ma dung cu ¢6 thé cit duge phu thuoe vao CIQ
sac cua ludi cdt, nghia 1a phy thudc vao p. Thuc vay, néu chiéu day lap kim loaj

dinh cat di qud bé so véi p thi qua trinh cdt khong thé thuc hién duoc va thay
cho qua trinh cét ta c6 hién tugng truot.

Nhiéu cong trinh nghién citu ching td rang qud trinh cét chi ¢6 thé thuc
hién dugc khi ma chiéu day 16p kim loai bi cat 16n hon hodc bing mot nira tr
s cla bdn kinh cong p cha ludi cit.

Theo tiéu chudn quy dinh thi phin lam viéc ctia dung cy pha1 duge mai
theo hinh dang cho trén hinh 2.10.

& L
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- Tuy theo diéu kién lam viéc, dung cu co thé duge ché€ tao phai hoac trai
(hinh 2.11).

-— Dao phdi (R): khi dat dung cy thing ding, \p ban tay phii trén mat truéc
cla dao thi ludi cat chinh nim vé phia ngén tay cdi. Trén mdy tién, huéng 1am
viéc clia dao phai la tir phia phai sang phia trdi, nghia 12 khi cdt dao chuyén
dong vé phia y ditng clia mdy.

— Dao trai (L): khi dat dung cu dimg théng, (ip ban tay trdi trén mat trudc
cua dao thi ludi cat chinh ndm vé& phia ngdn tay cdi. Huéng lam viec ciia dao
trai nguge véi dao phai.

Theo hinh dang phan cit va céch b8 trf dﬁu dao so v@i tryc than dao ngudi
ta chia thanh cdc nhém sau:

a) b)

Hinh 2.12. Dao tién.

a) dau thang; b) dau cong; ¢) d3u udn.

- Dao ddu thdng: khi truc cfia dao
trong c4 hai mit phdng ngang va dimg
déu 1a dudng thing (hinh 2.12a).

— Dao ddu cong: khi truc cla dao
trong mat phing ngang 1a dudng cong,
con tryc ciia dao trong mat phing dimg
la duong thing (hinh 2.12b).

— Dao ddu uwén: khi truc cla dao
trong mit phing ngang I thing, con
truc clia dao trong mit phing dimg 1a .
cong (hinh 2.12c). ' A ) b
Hinh 2.13. Dao tién cit dat dau vudt.

a) ddi xing; b), ¢) khdng ddi xiing.

— Dao ddu vuét: Khi phdn lam viéc
cua dao hep hon than dao. Pdu dao &
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nhém nay c6 thé bé tri déi xitng, léch trdi hoac léch phai so véi truc than dao
(hinh 2.13a, b, ©).
2.1.2. Phén than dao :

Phin nay dugc ding dé néi lién dao véi mdy va nhan chuyén dong truyén
tir mdy dén phin Iam viéc cla dao.

K&t cdu phén than dao, tuy thudc vao két cau cha bo phan gd dao trén mdy,
c6 thé ¢é dang lang try, trdn, vuéng. ..

2.2, THONG SO HINH HOC PHAN LAM VIEC GUA DUNG CU CAT
Dé tien cho viéc dinh nghia cdc thong s& hinh hoc cha bo phan cit, trén chi
1161 gia cOng ngudi ta phan biét ba mat sau (hinh 2.14):

M3t chua gia cong

Mat dang gia cdng Théan dung ¢y

M4t ga gia cong

Phan 1am viéc cla
duhg cy

Hinh 2.14. Cac b& mat trén chi tiét dang gia cong. Hinh 2.15. Dung cy d trang thai finh.

— Mdt cluta gia céng: bé mat cGa chi tiét ma r d6 mot 16p kim loai du s€
dugc cit thanh phoi.

— Mdt dang gia cdng: b€ mat cha chi tidt ndi ti€p gifta mat chua gia cong va
mit di gia cong. Trong qud trinh cdt mat dang gia cong fudn ludn ti€p xidc véi
ludi cét dung cu.

— Mt dd gia cong: bé mit cla chi tiét duge tao thanh sau khi da cit di moét
Iép kim loai.

Théng s& hinh hoc phan 1am viéc clia dung cu duge xdc dinh tuy thudc vao
tinh trang va diéu kién lam viéc ctia dung cu trong khong gian.

Ngudi ta phan biét thong s& hinh hoc cha dung cu & hai trang théi tinh va
dong:

— Trang théi tinh (sau khi mai sac, hinh 2.15): & trang thdi nay thong s6
hinh hoc cia phan lam viéc ¢6 quan hé chit ché véi: ‘

+ Cidc diéu kién déng hoc lam viéc gia dinh.
+ Hinh ddng cla than dao néi lién véi phdn 1am viéc clia né.
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— Trang thai dong (khi 1am viéc hinh 2.16). Liic nay théng s& hinh hoc cia
dao duge xét tuy thuoc vio:

+ Cdc di€u kién dong hoc khi dyng cu 1am viéc.

+ Vitri ca dung cu khi gd trén ban dao, truc g4, ndi lién véi mdy cong cu.

D¢ thyc hién viec mai sic dung cu, ciing nhu dé do tudmg, ki€m tra gi4 tri
cua thong s6 hinh hoc clla dung cu sau khi mai, cdn cé nhitng hiu biét vé
théng s6 hinh hoc phén 1am viéc ctia dung cu & trang théi tinh.

Thong s hinh hoc ciia dao khi lam viée 1a gi4 trj thuc cda cdc géc cia dao
tham gla vdo qud trinh cdt. Trong truong hop diéu kién dong hoc khi cit phitc
tap thi bat budc phai xét diéu kién thuc € clia dung cu va tir d6 phai x4c dinh
duge gid tri cén ¢6 clla cdc gée clia dung cu & trang thai tinh (khi mai) dé dam
bao sy hoat dong binh thudng clia dung cu.

Can luu ¥ rang khi dinh
nghia v€ théng s& hinh hoc
cla dung cy cit ngudi ta 14y
dao tién don (dao tién
ngoai, ddu thing) 1am doi
tuong. Tuy nhién vi t4t ci
cac loai dung cu cat khac
{mu1 khoan, dao phay, mii
doa, dao chudt...) déu duge
cau thanh tir nhiéu dao tién
don néi trén véi cdch sap
x€p, b6 i tuong doi khic _
nhau. do d6 cic dinh nghia ‘Hinh 1.16. Dung cy & trang thai lam viéc.
néu-dudi ddy déu dp dung
ding cho tat c céc loai dung cu cit khdc nhau.

2.3. THONG SG HINH HOC CUA DAO & TRANG THAI TiNH

2.3.1. Cac mit toa do cla dung cy & trang thai tinh (hinh 2.17)

Pé dinh nghia cic goc cua dao, ngudi ta quy udc cdc mit phéng toa do &
trang thai tinh sau day:

a) Mdt phdng ddy P, (tai mot diém cia lui cit): 1 mat phéng di qua diém
khdo sdt ctia 1udi cdt va chita truc dung cu d6i v6i dung cu quay tron khi 1am
viéc nhu miii khoan, dao phay hoac song song v6i mat diing dé ga dat (dinh vi)
dung cu trén ban dao (dao ti¢n, dao bio...). Mat d4y luén luon thing géc véi
phuong cta téc do cét gid dinh.
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b} Mt phdng cdt P, (tai mot diém cha ludi cét): mit phing ti€p tuyén véi
ludi cat tai diém khédo sat (néu [udi cit 12 cong) hodc chita toan bé 1udi cit (néu
luBi cét thing) va chiia phuong clia vecto téc d6 cit gia dinh tai di€ém khéo sat,
do d6 mat phing cét P, luon luén vuong géc véi mat phing day P..

¢) Mdt phing lam viée quy woc (tiét dien ngang) P, (tai mot diém ciia ludi
cat): 1a mat phang thing goc véi mat ddy P, tai di€m khio sat M clia ludi cét va
song song vdi phuong chay dao gié dinh ctia dung cu.

Mt phing P, chia phuong ciia téc d¢ cit gi4 dinh do d6 né thing géc véi
mat day P,. o

d} Mdar phdng doc tryc thdn dao (tiét dién doc) P, (tai mot diém cla ludi
cit): 1a mat phing déng thoi thing géc véi mar day P, va mat phang lam viéc
quy udc P, 1ai diém khao sit.

e) Mdr phdng triec giao voi mdt truce P, (tai mOt di€m cda lui cit): 12 mat

phéng déng thoi thing géc véi mat trude A, va mat phing déy P, tai diém khio
sat M cha ludi cit.

Phudng ct
Phuong an dag gia dinh

gi2 dinh

Hinh 2.17. Cac mit toa dd cla dung cu & trang thai finh.

1) Mdr phéng trice giao véi mdt sau Py, (tai mot diém cha ludi cdt): 1a mat
phing déng thoi thang géc v6i mét sau A, va mit phing ddy P, tai di€m khao
sdt M cia ludi cit.

¢) Tiét dién chinh NN: 1a mat phing di qua mot diém ctia lu&i cét chinh va
thdng géc vdi hinh chi€u clia ludi cit chinh trén mat day.

h) Tiét dién pluy NN ;: 1a mat phang di qua mét di€m clia Iudi cit phu va
thing géc véi hinh chi€u cha ludi cit phy trén mat ddy.
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2.3.2. Cac go6c 6 phdn lam viéc cla dung cu cat d trang thai tinh

Tir cdc dinh nghia vé cdc mirt toa d¢ va mit phing do nhu trén ta ¢6 cdc
dinh nghia v€ géc tai mot diém cla ludi cit clia dung cu & trang thdi tinh
nhu sau:

— Géce trude chinh v, (tai moét di€m cha ludi cit chinh) 1a géc nhon tao béi
mét trudc Ay va mat ddy P, do trong ti€t dién chinh NN.

Géc trude anh huong trygc ue'p dén qud trinh thodt va bién dang clia phoi
khi cat Goc trude cang 1én lyc cit cang giam.

— Gé6c sau chinh o (tai mot diém cha ludi cat chinh) 13 gé¢ nhon tao béi
. mat sau Ag va mat cdt P, do trong tiét dién chinh NN.

Géc sau o, anh hudng dén ma sét gifra fnat sau ciia dung cu va bé mat chi
tié€t gia cong: Goc sau chi duge phép duong hodc bing khong (o > 0°).

— Géc sdc B (tai mot diém cia ludi cat) 1a goc gilfa mat trude Ay va mat sau
Ag do trong 11€1 dién chinh NN,

— Gobe cat 8 (tai mét diém cla ludi cit) 12 gée gitta mat cde P, va mat trudc
Ay do trong tiét dién chinh.

Ta cé: a,+P+y, =90

5+, =90°.

Ciing vdi cdc dinh nghia nhu trén ludi cit phuy, ta cé:

— Géc trudc ph'u ¥ie

— Géc sau phu ;.

Pé xdc dinh phuong cha ludi cit dung cy, ta cé (hinh 2.18):

— Géc nghiéng chinh clia ludi cdt o 12 géc nhon do trong mat phéng day P,
gita mit cét P, va hinh chi&u cha ludi cét chinh tren mat ddy (hinh 2.18).

/ P, Ps Py @B
P 2 K Axr ' A
v
P =] 5 M yf
PS W 900 z
|- +)

= _ = ga° ’ A=
w=980%-¢ @ =90 2]
Hinh 2.18. Goc nghiéng cla [udi cit.  Hinh 2.19. Géc¢ néng cda |udi qét chinh.

— Géc nghiéng phu ¢ 12 géc nhon do trong mat phéng ddy P, giita mat cat
ciia 1udi cét phu va hinh chiéu cha ludi cit phu trén mat ddy.

30



— Géc mii dao € la goe gida hmh chi€u cuia ludi ¢t chinh vi 1udi cit phy
trén mat day,

Tacéd: ¢ +e+q=180"

- Goc nang cta IuGi cat chinh A 12 géc nhon do trong mat phing cét P,,
gia ludi chinh va hinh chi€u ctia né wrén mat déy.

Neéu toan bo luGi cit chinh ndm phia trén mat ddy di qua miii dao ta cé A > 0,
khi cat phoi s& thodt sang phdi bé mat da gia cong.

Néu toan b ludi cat chinh nim phia dusi mat ddy di qua miii dao ta c6 A <0,
khi cét phoi s& thot vé phia b& mat chua gia cong.

Né&u toan bg 1udi dao ndm trong mat ddy di qua mili dao ta c¢6: A = 0
(hinh 2.19).

Cung cdc dinh nghia vé géc trude va géc sau nhur trén khi xét tiong cdc tiét
dien XX (P,), YY (Py) ta cd céc géc a,, ¥4, .

N6i mét cich téng quaét, trén cdc mat toa 40 va cdc mit phing do ta c6 céc
gdc va cdc quan hé sau:

— Trong mit phing diy P, ta c6 géc o, €, a, giita ching c6 méi quan he
sau: .

a+g+a;=180"
— Trong mit phéng cit P, ta c6 géc A.
~ Trong mt phing cit P, (XX) ta ¢6 céc géc o Bys Yo
Ly + By + 7, = 90°
—Trong tiét dién P, (YY) ta c6 cdc géc oy, By ¥yt
oy + By + v, =90°
"Quan hé gitta cac géc trong céc tiét dign khdc nhau, d01 véi daotiénta céd :
ctgoy, = ctga,. cosQ F (gA. sing '
ctgu, = ctgal,. sing + tgh. sin ¢
tgyy = 1gY,. sing F tgh. sin g
t8Yx = 18Y,- SInQ * 1gA. sin ¢
Dau dai s& hang trén tdng véi A > 0, con hang dudi tng véi géc A < 0.
Khi & =0, cdc quan hé wén trd nén don gidn hon:
1Yy = 18y, sing tgo, =ctgo,. sing
tgyy = 1gY,. cosQ ' tga, = ctgo,. CosQ

Dé c6 thé nhin thay moét cdch tdng quét, dudi day ta 4p dung céc dinh
nghia néu trén cho mot s6 loai dung cy thudng gap.
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Hinh 2.20 thé hién vi tri cdc mit toa do, cic mat cét va cdc géc cla dao &
trang thdi tinh cha dao tién ngoai ddu thdng. Cdc mat va cic g6c ciia miii khoan
G trang thdi tinh dugc trinh bay trén hinh 2.21.

X-X

Un

(=]
LY
LY
o
=

Y Y.Y

\<J7‘9
Géc sau o ] Tiét dign 0-0

s

Hinh 2.21. Cac gbc cla mii khoan @ trang thai tinh

Céc mat toa d0, mat cit va cdc géc clia dao phay hinh tru va dao phay mat
ddu rang chip duge cho rén hinh 2.22.
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Tr

Hinh 2.22. Thong s& hinh hgc.cﬁal dao phay.
a) dao phay hinh try; b) dao phay mat dau rang chip.

2.4. THONG SO HiNH HOC CUA DUNG CU CAT KHi LAM VIEC

' Dung cu cét khi 1dm viéc ngoai nhilng chuyén dong gia dinh, con tham gia
thém cic chuyén dong phu, ngodi ra vi tri than sau phai thay déi khi g4 trén ban
dao, tryc dao. Nhitmg di€u kién d6 s& lam thay ddi vi tri cia cdc mit toa dé do
d6 s& 1am thay déi gié tri cdc gée d6 clia dao sau khi mai.

Vi du: & nguyeén cong tién, khi 1am viéc dung cy tham gia cling mot liic haij
chuyén dong: chuyén dong cit chinh vdi téc do vg. chuyén déng chay dao véi
tdc d¢ v,. Téc do cét téng hop lic nay 1a v, (hinh 2.23).

Ve =Vg+V, Ve n - Vo

Theo dinh nghia vé mat toa do thi mit ddy P,
ludn luén thing géc vai vécto toe do cét. O trang thai
tinh mat ddy thing géc véi vécta v, c6 nghia 1a khi
lam viéc, vi tri chia mat ddy dd thay ddi, tir d6 s& 1am e -
thay déi vi tri cla cdc mat toa do khéac: mat cit Psoo  Hink 2.23. Vécts t6c d6

nen cac géc do cua dung cu khi lam viéc s& bi thay cAt khi lam viée,
d6i so véi khi mai dao. '

Dugi day trinh bay mét s6 phuong phép tinh todn don gidn dé sir dung cho
mét s6 trudng hgp thudng gap.

a) Sit thay doi gid tri cdc géc @ va @y khi gé truc dung cu khéng thdng géc
vor dudng tdm cita mdy
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}

| T : \ (4 \
. . Pi1c
. L] ] ;
Y | 9o / o P \
= ' / Pe=0-(90°- 1) \ Po=+(80°- 1)
i ' -/ P1c= g1+ {90°- 7} \ V' Veie=01-(90° 1)

Hinh 2,24. G6c ga dyng cu.
Tir hinh vé& 2.24 ta thdy:
— Dung cu sau khi mai shc ¢6 'c_éc goc nghiéng chinh ¢ va géc nghiéng phu ¢,.
~ Néu khi g dao, truc dao khong vudng gdc vdi dudng tam thi:
. — N&u ga dao nghiéng tréi:
+ G6c nghiéng chinh khi lam viec: @, = ¢ — (90" - 1).
+ G6c nghiéng phu khi lam viéc: Pl =@ +(90°-1).
~ Né&u gé dao nghiéng phai:
 + Goc nghiéng chinh khi lam viec: ¢, = ¢ + (90" — 1).

+ Géc nghiéng phu khi tam viec: @10 =9 — (90" — 1).
b) Sir thay d6i gid tri ciia cdc géc khi mili dao gé khéng ngang tam mdy
(hinl 2.25)

Hinh 2.25. Thong s6 hinh hoc dao khi ga khéng ngang tim may,
a) tién ngoai ; b} tién trong
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— Khi tién ngoai, né€u mili dao ga cao hon dudng tdm clia may thi géc trude
cia dung cu khi Jam vige Tyc SE téng len, goc sau o & gidm di : con khi ga
mii dao thdp hon dudng tAm cla mdy thi gée trude khi 1am viec Yy € gidm di,
cdn gdéce sau khi lam viée o

ye S€ tang len.

— Khi ti¢n trong, ta dugc két qua ngugce lai.
J ¢4 hai trudng hop trén, gié tri clia cdc goc s& thay déi mot tri s& bing géc
€. Géc e duge tinh theo céng thirc sau:
sing= b
R
trong dé: h — do cao (thap) cha mii dao so véi tam mdy (mm);
R — bédn kinh cia bé mit duge gia cong (mm).
c) Sir thay d6i gid tri edc géc cita dao khi ¢6 thém cdc chuyén dong phu
— Chuyén déng chay dao ngang (khi xén mat ddu, cit dl’ft) (hinh 2.26).
Khi c6 chuyén dong chay dao ngang thi quy dao cha chuyén dong cét
tuong déi 1a duong Acsimét.
Do ¢6 lugng chay dao ngang nén hudng cla véctd t6c do cit téng hgp ludn
luén thay déi, lam thay déi géc do cha dung cu.
Ta cé:
ch = Yy +Hy
Pye = Oy = Ky .
Géc p; duge tinh theo bidu
thiic sau:

va= Sq

Qye
v

_ Y _Sa
tgul - \«'O_T[D

Trong dé:

S, — lugng chay dao ngang
sau mot vong quay cua chi ti€t
(mm/vdng); :

D — dudng kinh cla chi tiét
& diém khao sdt (mm).

vo X

Hinh 2.26. Anh hudng clia chuyén déng chay
dao ngang dén thdng s& hinh hoc cla dao.

Vi du I Tién cit dit mot chi tiét hinh tru v6i lugng chay dao ngang

S, = 0.2mm/vdng. Dao tién cér dit sau khi mai c6 a, = 12°. Tinh géc sau thyc

y
t€ khi cét dén diém cach tam mot khodng r = 1mm.
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Gidi: Tinh géc p theo cong thitc cho trén.
S 0,2
2ar  2.3,14.1

Ta c6: gy = =0,0318 do dé p = 1%49".

Géc sau khi cit d&€n diém c4ch tam 1mm sé la:
Ay = oty — = 12— 1949 = 10°11".
Nhur viy do lugng chay dao ngang bé nén sy thay déi géc sau khong dang ké.
Vi du 2: Tien hét lung mét dao phay dinh hinh c6 cac thong s6 sau: dudng
kinh ngoai D = 75mm, s6 rang Z = 10, luong hét lung K = 4,5mm, cin mii géc
sau oy 12 bao nhieu dé khi 1am vigc ta c6 o, = 8°.
Gidi:

] o 5
Ta cé: Oy = Cy — |4 voltgp=-1—d—“)-

360°
Luong hét lung K = 4,5mm, nghia 12 sau mot géc gifta hai rang [ Z }

thi lugng tién dao 14 4,5mm.
Vay sau mét vong lugng tién dao sé la:

S, =K.Z =4,5.10 = 45mm/vong.

Khidé: gp=

45 =0,190985
3,14.75
= 10,812"= 1048’
Vi oy =0, —H hay Qy = Qye + [
Véy can mai géc sau: o, = 8% + 10748’ = 18°48".
— Chuyén dong chay dao doc (hinh 2.27).

Khi ¢6 chuyén dong chay dao doc thi quf dao clia chuyén dong cit tuong
déi 1a dudng xodn 6c, do d6 vécto t6c do cit téng hop s& nghieng véi vécta tée
do cét & trang thdi tinh mot géc .

Ta cé: Oy = Oy — My
Yxe = ¥x + By
Gid tri chia py duge tinh tir biéu thic:
| tgp, = o= s
Yy, @D
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Trong d6: S, — lugng chay
dac doc sau moét vdong quay
cla chi tiét (mm/vong);

D — dudng kinh chi tiét tai
diém khao sét.

Luong chay dao doc cang
16n, dudng kinh chi tiét gia
cong cang bé thi géc p, cang
16n. Do d6 khi cét v6i lugng
chay dao 16n nhu khi céit ren
buge 16n, ren nhidu dau mdi,
thi khi mai dao cin phai chii y
dén géc p, d€ dam bao gdc sau
khi cat khong am.

S84

Vo

V= Sy

Cx

Oxe

Hinh 2.27, Anh hudng clia chuyén déng

chay dao doc

Vi du 3: Tién mot truc vit hinh thang c6 prophin nhir cho trén hinh v& (hinh
2.28), dutng kinh trung binh cla truc vit d, = 40mm, médun chiéu truc m = 6,

g6c prophin cla ren o = 20°,

Ngudi ta ti€n hanh tién timg mat mot.

Dao tién tinh mat trdi ren ¢6 dang nhu hinh 2.28,.géc trrde v = 0, ¢ = 70°,
A =0". G4 mii dao ngang tam mdy. D& tien dat yéu cdu thi géc sau tiét dieén
XX phai 1a o, = 10°. Héi phai mai dao véi géc o, bfmg bao nhiéu & di€ém nim

trén dudng kinh trung binh ?

A N\T

20°

=40

dip

to

Hinh 2.28. Prophin ren hinh thang dudc
gia cong va dao tién dé& tao hinh.

Giai.

Ta da biét: Qo =0y —

37



véi: tgpn, = —4
ghy 2mp
Tinh p, v6i Sy 1a luong chay dao theo chiéu tryc, ltic ndy bing budc chidu
truc ty, do dé: Sy=lp=ntm=6.n

p la ban kinh vécto tai diém ta xét, p = 20mm.
Do d6: gy, = 5% =0,15>p, =853
-~ Tinh o, &, = o, + p,= 10° + 8°53' = 18%53"
— Tinh géc sau a trong ti€t dién NN — ot .
Ta da cé quan hé:

ctgat, — ctga,, .sin ¢ £ tgh. cos @
Vi A=0 nén ctga, =ctga.sin @
Hay: tgo, = Clga,.sin @
Gday: o, = o, =18°53", géc o =70"
Do dé: tgo, = tga, . sing

= tg18"35".sin70"
tgar, = 0,31496.
o= 17,48°= 1728,

CAU HOI ON TAP

1. Dinh nghia cac mat toa d& (mat day va mit cat). Cac tiét dién do {ti€t dién chinh, ti&t
dién phu, tiét dién x_, tigt dién YY). Ap dung cac dinh nghia dé cho cac loai dung cu
khac nhau: tién, phay, bao, khoan, khoét, doa, phay v.v...

2, Binh nghia cac géc cla dao: goc true y, gde sau o, goc nghiéng chinh ¢, goc
nghiéng phu @4, g6c sdc P, goc cit 8, gdc mili dao e, gbc nang cha Wudi cit chinh A,
Vai tro cGa cac goc dao trong qua trinh cét.

3. Quan hé gilta cac géc cla dao trong tidt dign chinh NN, tiét dign phu N N1, tiét dién
XX, tiét dién YY.

4, V& dudc cac gbc do cha dao ing véi : dao tién, mii khoan, dao phay.
5. Sy thay ddi cac géc dao khi lam viéc:

— Do ga dao cao hosic thap hon tam may.

- Do truc dao ga khang thing goc vdi dudng tam clia may.

— Do c¢b chuyén ddng chay dao ngang, doc.

38



| Chuong 3
CAC CO CAU TRUYEN BONG VA PIEU KHIEN

3.1, KHAI NIEM CHUNG VE TRUYEN DONG VA DIEU KHIEN

Bét ky mdy hoac thiét bi ndo déu c6 yéu cdu t6i thi€u vé théng s& k§ thuat:
vé mat dong luc hoc 1a cong sudt truyén, vé dong hoc 14 t6c do lam viéc. Trong
heé thong mdy va thi&t bi ludn t0n tai hai hé théng truyén dong: truyén déng
chinh — mach déng lyc va truyén dong diéu khién — mach diéu khién. M6 ta he
dé theo so d6 dudi day (hinh 3.1).

X
----- - AN b _
—_— 1 Mach déng Iuc
e e 1 | .
| Y . | ———— Mach didu khién
“ - 4
Qe e e e A
T © @ &
Hinh 3.1.

Nguén dong luc (I) chil y&u 1a dong co xoay chidu 3 pha, 1 pha, déng co
dien mét chiéu, dong co budc... S8 vong quay cia dong co dien ny, ¢6 thé diéu
chinh hoac khong diu chinh duge. Dong co dién ¢6 1, 2, 3 cap tdc 46 hoac vo
sG cap t6c do (goi 1a dong co dien t6c do vo c4p). O phin nay khéng dé cap céc
van d¢ lien quan dén truyén dong dién.

Nguén dong luc (I) truyén qua céc cd cdu truyén dong (II) d&n co c4u chap
hanh lam viegc (III) (co cdu chdp hanh 1am vigc, vi du nhu truc chinh quay mang
phoi, ban mdy mang dao tinh ti€n...). V& mit chuyén dong thi & co c4u chap
hanh 1am viéc ¢6 thé 14 chuyén dong quay hodc chuyén dong thing. S6 cip t6c
do va gidi han tri s t6c d6 wy theo yéu cdu sir dung, ¢6 thé 12 phan cap hoic

v cdp. Nhiém vu clia céc co ¢du truyén dong (IT) phél thoid man yéu clu cla ¢o
cdu chap hanh lam viéc (III)

— Truyén dan phdn cdp: trong giéi han t8c do tI.l' nho nhét [ng, (v/ph), vpin

(m/ph}] dén 1én nhét [ng,,, (v/ph), v, (m/ph)] ¢6 hitu han c4p t6c 46 duge goi
1a truyén dén phan cip.

Nhu vay & truyén diin ndy nhiéu khi cdn chinh xdc mot t6c d6 nao d6 lai
khong c6, day 1a nhuge diém cba truyén din phan cdp. Gid tri chia timg t6c do

39



trong khoang d6 da duge nghién ctu va dua dén két luan: Chudi s6 t6c do
- (thuodng 12 s6 vong quay) hop Iy 1a c4p s& nhan cé cong bdi ¢ nao dé dé tén that
tuong ddi vé 18c do cfing nhu nang sust 1a khong d6i cho moi ch€ do lam viec.
Cong boi ¢ va s6 vdng quay di duge tiéu chuin ho4.

- Cé4c tri 56 tieu chuin cha céng boi o

¢ = 1,06 — chudi 88 qud day dac — it ding

¢ = 1,12 — ding cho cdc may tr dong (cén ch€ d6 cit chinh xdc)

P= ii? } diung cho cdc mdy van nang (ti¢n, khoan, phay, doa)

Q=1

¢ = 1,58 | ding cho cdc mdy thdi gian chay cong tic khong 16n hon thai

Q= l,?8}gian chay khéng (khong can ch€ d6 cit chinh x4c)

¢ =2,0 - c6 ¥ nghia phu tinh cho khuéch dai hojc gdp boi

— Tri s6 vong quay tiéu chudn co s& duge thanh lap tir s6 vong quay n, = 1,
cong boi ¢ = 1,06 ' '

n,=n0"", z=1+40 _
1_1,06 1,12 1,18 __125_132_141 _1,5_16_1,7 ._18 _1,90 _
2,00 2,12 _2,24 _2,35_250 _2,65_2,80_3.00_3,15_ 335 _ 3,35 _
375 _4,00 _4,25 _ 4,50 _4,75 _5,00 _ 5,30 _5,60 _6,00 630 6,70 _
7,10 _ 7,50 _ 8,00 _ 8,50 _9,00 _9,5.

Céc tri $6 tieu chudn khac 18y tri s6 co s& nhan v6i 105, x — nguyén duong
hodc am. '

Vi du: mdy tién T620 c6 23 cdp 16c d6 tir 12,5 + 2000v/ph véi cong boi
@ = 1,26 thi tri 56 tiéu chudn ciia cdc s6 vong quay la:

12,5 _20_25_31,5_40_50_60_63 _80 _ 100 _ 125 _200 250 _
315 _400 _ 500 _ 600 _ 630 _ 800 _ 1000 _ 1250 _ 2000.

— Truyén ddn vé cdp: trong gidi han t6c do tir nhd nhat dén 16n nhat cé vo
han cdp t6c do duge goi 1a truyén din vo cdp. U diém chia loai ndy 13 cdn t6c
do nao trong khoadng &y déu ¢6 (16¢c do thire durge 14y bing toc dd cdn dat).

Trong so d6 trén, X la tin hiéu diéu khién cho céc co c4u truyén déng (didu
khién ding ca khi, dién, thuy khi....); CB 1 co cfu cam bi€n dé kié€m tra cdc
thong s6 k¥ thudt cho co cdu chdp hanh (kiém tra luc, moémen, téc d6...); LHN
— lién hé¢ nguge dé so sdnh thong s6 k§ thuat co cdu chdp hanh va phan héi lai
cho h¢ théng diéu khién, O tai lieu niy khong dé cap dén he diéu khién kin niy
ma chi dé cap dén cdc co cdu dung diéu khién bing co khi cho cdc mdy cong cu
véi truy€n dan truyén thong.

Gido trinh chi tiét mdy, sic bén d3 dé cap dén wu nhuge diém, cic tinh
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todn can thi€t-cho timg loai co cdu truyén din. G phdn nay chi trong dén
img dung cdc co cdu chuyén dong trong cic mdy coéng cu truyén théng dang
hién hanh.

3.2. CAC CO CAU TRUYEN BONG

V€ hinh thic truyén dong 6 céc loai: truyén dong dién, truyén dong co khi
va truyén dong thuy khi. G phin nay chi d& cap dén hai loai truyén dong:
truyén dong co khi, truyén dong thiy khi. K¢ hieu cdc co c&u truyén din trén

‘bang 3.1.
Bang 3.1
T&n goi Ky hieu Tén goi K¥ hitu
Trl,lC d tm :
-+ =
Khap néi c3 dinh S 1an —
Khap néi dan héi —N——— | Seen =
Truc chinh may tién __@ Vit me - Pai 8c =
Bénh réng idng khén -—t
Truc chinh may tién " gione 9 |
dang méam cip - i —
Banh rang cd dinh —X—
Truc chinh may tign —% -
Révinve
. Banh rang di trugt —1
True chinh may khoan —I :[
Banh rang xodn
True ¢hinh may phay _q]] .
Banh rang cén -
Trug chinh may mai _D
i 1 { | | Truc vit - Banh vit
Bai det % - %
I Thanh réing - B4nh rang
Bxai hinh thang Fd X
" . Phanh cén
Truyéndangxich | beb————=—
o]

&8 GTCSKTOGKL A
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Bang 3.1 (tiép)

Tén gol Ky higu : Tén goi Ky higu
Phanh qué . . ) i VY Bom ddu:
i guee |x - Luy luigng o8 inh

Phanh dia

N

- Luu fugng thay adi
7 S_
Ly hop v8u X

JL Van mét chigu O_ _@}_

: Van ddo chiéu
Ly hop cé
¥ hop con - Hai vitri 4i2 b X

Ly hgp dia

-Baviti &3 AR X

I
Ly hgp mit chigu —_— I— Van an toan ' I:M7 ]
vi

Van tiét Iuu didu chinh ;ﬁ
7

3.2.1. Truyén ddng co khi

1. Truyén dong bang ma sdt

a) Dai rruyén: theo ti€t dign dai c6 dai tron, dai det, dai thang, dai rang, tuy
theo yéu cdu k¥ thuat ma chon loai dai cho hop ly.

Thong thudmg dai truyén d€ truyén dong giifa hai truc song song nhau, dam bao
cling chiéu quay (hinh 3.2a, b, ¢) hodt nguoc chidu quay — lap chéo (hinh 3.2d).

TY s6 truyén bo truyén dai :

d

U=—..
d

d ~ dudng kinh banh dai chii dong;
d -~ dudng kinh banh dai bi déng.
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Bai

11 I

a) b)

Hinh 3.2. Mot s6 dang truyén dan dai.

Hinh 3.2a: Ty s6 truyén ¢§ dinh:

Hinh 3.2b ¢6 ty s6 truyén thay déi,
truyén din phan cap cé cdc ty s truyén _
tuong Ung vé&i cdc cip banh dai. Loai nay 2
dung trong mdy khoan ban. -

Hinh 3.2c: truyén dan vo cép dai
truyén — kéo cang gat A dé daj truyén B
s& tiép xtic vao bat k¥ vi tri ndo cla hai 11 9 8

|n| Il l |u| N
AT

binh dai: U =
Hinh 3.2e: ding dai truyén rong ban 5 1ap trén truc II va III ia hai c@p banh
dai con 3, 4. Quay tay quay 8 1am vit me 9 (ren trdi — phai) s& di€u chinh ra vao
trén cdc truc cia cac bdnh dai 3, 4 1am thay ddi vi trf ti€p xic cia dai, thay d6i
ty s& truyén vo cap cho bo truyén.
S6 vong quay truc IV duge tinh:
d, di, dg

&

“‘d dl "d.

&

=n, Dy — s&vong quay dong co (v/ph).

Cong sudt cia loal nay dat 15kW.

Uu di€ém chinh ctia truyén dong dai }a truyén din em, truyén din véi
khoang céch 16n. Thudng ding dé truyén chuyén dong ndi tir dong co tdi hop
t6c do hoac truc chinh yéu cdu ém nhur tryc chinh méy mai (hinh 3.3).
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Hop tdc do Hop —I:
B 0 M — ] .
= tr?JF; crﬁnh' E € truc chinh
Hop ' LI
g Ch )| ] -I_ tc dd 1 bCh
Pt pce —
a) b) o)

Hinh 3.3. Truyén dan bang dai truyén.

a) cho may T620; b) cho may 1A616; ¢) cho may mai.

Nhuoc diém chinh 12 ty s6 truyén khéng chinh x4c, nén khong dung cho
xich cét ren, xich bao hinh. .

b) Banh ma sdr: banh ma sat dugc ding theo nhiéu dang truyén dén khéc
nhau: truyén din hai truc déng tam (hinh 3.4a); song song nhau (hinh 3.4b, ¢);
vuong géc (hinh 3.4d); cit nhau (hinh 3.4e, f).

c
—q
————u
5 o’ 3
a) b} c)
A
TEM L )
— i s J(
! ; | z
ny f i ]’i‘[ g A
i N o
i rHJ M2 /H: B
i lh—'l
d) g : f
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Biing cdch dich chuyén (« -») hoic quay () nhu hinh v& s& thay déi ducc
v} trf ti€p xde gilta banh chd dong va banh bi déng, 1am thay déi duge ty s6
- truyén dén. Céc so d6 trén déu cho ta truyén din vo c4p & truc bj dong (II).

Han ché sir dung truyén din vo cdp la
do cdng suft truyén khéng cao, vi néu
truyén cong suit cao, luc ép sé I16n lam
mau mon cdc cip ma sit. Nén sir dung ¢
cép toc do nhanh trong xich truyén din dé
gidm moOmen xoin cho co ciu.

bé truyén din giita hai truc song
song xa nhau c6 thé dung dai kim loai véi
bdnh ma sdt (hinh 3.5). Bdnh 1, 3 ldp c&
dinh trén truc 1 va X1, didu chinh di truor
déng bo ra vao banh 2, 4 s& thay déi vo
cdp dugc ty s truyén.

2. Truyén djng bang dn khép

a) Truyén déng xich: wu diém cia
truyén dan dung xich 1a truyén din dI.IUC
xa, nhuge diém 1a va dap, On

Ty s truyén: U= E—
Z
Z, Z' — s6 rang d'a xich chi dong, bi
déng.

Thutmg ding xich con lin mot day
{(hinh 3.7a) va nhiéu day (hinh 3.7b). Céc
kich thudc cua xich déu duge tieu chuin
hod. :

. | d+
A I ! .n >
RER INANE

TG |

- — ) ¥ — T
' b= Cs 1) dp

g1 "7 Pyt
a) b}

Hinh 3.7. Xich con 1an: a) mdt day;. b) nhiéu day.

45



b) Truyén dong diing bdnh rdng tryu di tritgr: Banh rang tru thing dé truyén
- déng gita hai truc song song nhau. Bénh ring try ring nghiéng c6 thé truyén
dong gilfa hai truc song song hoac chéo nhau. Truyén déng banh ring try ring
- nghiéng it dung dé thay déi t6c do bing céch di trirgt vi khi d6 ra vao khdp rat
khé. Truyén dén banh rang in khSp ngoai, chiéu quay bénh ring chii dong va
bi dong nguge chiéu nhaw; truyén din bénh ring 4n khép trong, chiéu quay
banh rang chi déng va bi dong cung chiéu quay.

f
21\F . 422 Zs
_....../Z zi‘v _,AZ‘ N
OWF O OW—F—-
] ng 2'12'2 m ) —'-‘_ [ - |
Ny \_ ‘| b ®\—“ [ b
O O] 1
. mr i . —
L ' ab + 3f Zz Z.‘fh Z3
7b + 6f
a) b) c)

Hinh 3.8. Truyén dong banh rang tru.

Ty s8 truyén duge quy dinh la: U= E

Z

" trong d6: Z, Z s6 rang clia banh chil dong. bi dong, b— chiéu rong banh ring, f—
khe hd gilia cdc banh ring.

— Truyén dong véi ty s6 truyén c6 dinh (hinh 3.8a). _
— Thay d6i t6c d6 ddng banh rang di trugt 2 bac (hinh 3.8b): truc (I) ¢6 mot
t6c dé ny, truc (I} ¢6 hai w6c do nyy;, 0y, duge tinh nhy sau: ‘

21

—_— = NIy

2
it
% = N2
— Thay déi t6c do ding banh rang di truet 3 bac (hinh 3.8c).
Truc (I) ¢ mot tée dé ny, truc (1) ¢é 3 t6c -do Nyry, N3, N3 ditge tinh:
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— Y

L'

Z
ny =2 =Nz
Z'z
Z
—i = Aj3
Z'a

Thong thudng hop tdc 4o dang két hgp cdc khéi banh rang.di truot 2 bac, 3
. bac. Vi du: hop s& t6c do c6 6 t6c do (ky hieu Z = 6) thi diing mot khéi 3 bac

- vamot khoi 2 bac thé hién & so dé hinh 3.9.

Mg (v/ph) ) .
Hinh 3.9. S A6 déng hop t8c d6 ding banh rang di trugt.

Ta got truc (1) 1a truc chinh c6 6 t6c do tir n,; + ny4. Phuong trinh téng
qudt cuia xich t6c do la: :

Z 2
z, Z4
n d _Zz
ez O . a (D e+ Necs
. Z'z
23 25
Z'y

Ta nhan thdy rang mot t6c do truc (I) cho ba t6c d6 truc (II), mot t6c do
truc (II) cho hai t8c dé truc (III). Truc (III) c6 6 t6c d0. Vay ta ¢6 thé ndi vé& s6
cdp t6c do trong truyén din bénh rang Ia: s6 cfp t6c do truc cusi bing tich s6
s6 ty s& truyén clia cidc nhém bénh ring di truot, 0ddyZ=32=6.

Chiéu quay ctia tryc cudi ciing so véi chiéu quay ctia tryc din vao (& day
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1a tryc dong co dién) 1a ciing chiéu. Truc (I) cing chiéu quay dong co (qua bo
truyén dai) tir truc (1) d&n truc (II) ¢6 hai cap truyén, n&u s6 cap an khép ngoii
12 chdn thi chi€u quay ctia truc cusi cing chiéu va sg cip bénh rang an khop
ngoai [ 18 thi nguoe chiéu véi chiéu quay clia truc vao truyén dén.

Goi n — s0 cap banh ring an khép ngoai:
(—1)" > O cling chiéu néu n chin.

(~1)" < 0 nguoc chiéu néun 1e.

Zq _,|/ZZ

—1

o3
®
@

iR

=z, 2 L] 2y

a}

Hink 3.10. So d8 truyén dan ¢é banh rang ding chung.

b}

— D& gidm s6 banh rang trong truyén din, ta thudng ding banh rang ding
chung. C6 thé ding mot hodc hai bdnh rang ding chung, it khi diing ba badnh
ring ding chung. Hinh 3.10a ¢¢ hai binh rang ding chung giita hai nhém

[I'UYéIl (Z 1= 23, Z 2= 24)

Hinh 3.10b c¢6 mot binh rang ding chung Z trong mot nhém truyén. O day
han ch€ Z, - Z, < 3 ring (Z,, Z, phai dICh chinh). Truyén din ndy thudng ding

cho h¢p chay dao.

Dé gidm s6 truc truyén ta nén
ding truyén din phin héi (hinh
3.11).

Theo hinh v& dudng truyén
phén héi 1a:

Pudng truyén e tiép gat ly
hop M sang phdi dé Z, dn khép
Z.]:
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Hinh 3.11. Cd cdu phan héi.



n;. Z =y
7

"Hop t6c dé dung banh ring di trugt cé wu diém 12 thay d8i wic do nhanh.
c) Truyén dong ding banh ring thay thé
Trong trudng hop it khi phai thay déi t6c d6 nhu c4c mdy ty dong hay cdc
mdy chuyén dung, sau mét loat sén phdm mdi phai thay t6c do dé gia cong loat
san pham khdc cén t6c do khic phi hop, dé don gidn ta dung binh ring thay the.

Hinh 3.12. Truyén d6ng ding banh ring thay thé.

Hinh 3.12 13 so d6 tuyén dong dung banh ring thay the tir truc (I) sang

truc (I} v6i hai banh réng thay the % va b6n banh rang thay thé . - Khi

bd
thiét k€ tan dung diing hai ldn cho mdi banh ring A hodc _B_; %——} hoac
b :

c.ad.bd
a d '

a
b ¢ a ¢

T

Piéu kién d¢ 1ap dugc banh rang thay thé thong thudng 1a:
a+bzc+(15+22)
c+d2>b+(15+22)

: 49
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d) Truyén déng truc vit — bdnh vir
(hinh 3.13): dé truyén dong giGa hai truc

vuong goc chéo nhau. Goi K 12 s& diu méi

truc vit, Z la sd rang cha banh vit, ta cé ty
sG truyén la:
u=K
Z

Uu diém cla truyén déng nay 1a cé
tinh chat ty ham, nghta 13 quay truc (I) thi
truc (II) quay, nguoe lai khong duge. Véi
tinh chdt d6 bé truyén nay thudng ding
cho td1, paling nang ha tai trong.

e) Truyén dong bénh rdng con _

Thong thudng dé truyén dong giita hai truc
vuong géc cit nhau ta ding binh rang con déng
quy hodc khong déng quy (hinh 3.14).

g) Truyén dong ding co cdu bdanh réng hinh
thap (norton) ' _

Gid sir cdn truyén dong giita hai truc I va II
dung ¢d cdu norton. Co cdu gém bd banh rang
hinh thap (vi di€u kién ciing vimng chi giéi han sG
banh ring hinh thiap khong qué 7) lién két truyén
déng véi truc II théng qua bdnh ring dém Z, va
banh rang di truot Z. Ca khéi banh ring
7, va Z ciing v6i tay gat A di chuyén 14n luot
an khdp dugc véi cic binh rang 7, + Z;
(hinh 3.15).

Ty s6 truyén giita truc I va IT 1a:

=7 %
Z Z

Hinh 3.13. Truyén déng
true vit-banh vit.

Z,

X

||1

Hinh 3.14, Truyén déng banh
rang con.

0
Z; s0 rang cha banh rang nio d6 trong
bd banh rang hinh thap.
Uu diém c0a ¢o cab nay I3 giam duge
$0 bdnh rang (so vdi ding bdnh rang di
truot) cho nhiéu ty s6 truyén, vi du hinh trén

50

Hinh 3.15. Ca cdu banh rang
hinh thap.

¢6 8 bdnh rang cho ta sdu ty s& truyén. Nhuge diém: vi ¢6 bdnh rang dém Z, nén

kém cimg vimg, thuong ding dé truyén cong suat nhd nht nhém co s& hop chay

dao mdy tién T620 (xem phén sau).
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h) Truyén dong diing co cdu then kéo (hinh 3.16)

Co cdu then kéo gdm hai khoi banh
ring hinh thap lip d6i nhau. Kh&i mot
lip ¢ dinh trén truc 1. Khéi hai lap
léng khong trén truc II c¢é rinh then,
then kéo lap trén truc II. Néu then kéo
ndi ghép vai banh riang nao thi truyén
déng theo bdnh rang dé con binh rang
khic quay tu do. Uu diém clia co cau 1a
chiéu truc hop nho, két cau chit che.
Nhugc diém 1a truc I1 phii réng cé then
di dong nén do bén kém, truyén luc
nho. N6 duge dung trong hop chay dao
cua may khoan ding.

i} Truyén déng ding co cdu Mé—
an (hinh 3.17)

Co cdu Mé—an gém nhiéu khéi
banh rang hai bic gidng nhau.
Banh rang Z di truot lin lugt an
khép vl cdc banh ring Z; trén
truc II. Theo hinh v€ bén s& tao ra
dugc 4 ty s6 truyén. O day ¢é khi
ning tao ra cic ty s truyén lan can
gdp hai lan nhau. N6 duge dung
trong nhém gip bdi & miy tién
T616, may phay Hung FAS5U:

U}z_z_l...z?' N
z, z
U2= Z'ig]_,
z, Z

Uy,=22 2.2y Z; .
Zy Z, 725 2

U,=22 2, 2, 2, Z,

a

Ll

é_?__ 4 |

Hinh 3.17. Cd ciu Mé-an.

Z ;5

Zy ' Z, Z3 Z, Z4

GiastrtachonZ3=272,,vaZ =7, thay viotréntacé: U=2; 1

k} Truyén déng vi sai

Z

J:-I-—-

.y
"2

Truyén dong vi sai ¢6 tdc dung téng hgp cdc chuyén dong: Hai dudng
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truyén vio déng thoi 1am viéc va ra mot dudmg ma co cdu khong bi phd héng
{dbng trong may gia cong rang, tién hét lung...).

Vi du: Cac dudng vao la I, 11 va dudng ra 1a 111
Hinh 3.18a, b 1 co c4u vi sai diing bénh ring cén.

I—q
ot
—
=]
—
—

111

a) b)
Hinh 3.18. Truyén dong vi sai.
O hinh 3.18a, vao I, véo I, ra III:
1
U]—llr = UII—l?] =3
Tuwong ty nhu trén, & hinh 3.18b:
Ui =1 Upem = 2.

3. Bé ddo chiéu

Bo dio chiéu don gidn (cdc bénh rang cing nim trong mot mat phang)
goém ¢4 céc bdnh ring 3, 4, 3, 1 (hinh 3.19) va tay gat diéu khién 7. Truc I ¢6
" chiéu quay c6 dinh, khi tay gat 7 dé & cdc vi uf A, B, C s& cho ta truc IT quay

trai, dimg yén va quay phai. B¢ dao chiéu nay diing trong xich chay dac mdy
tién, may tién ren vit va cdc mdy khic., '

Hinh 3.19. B dao chiéu don gian.

Trong nhi¢u mdy tign (T616, 1A616) diing bd truyén dao chiéu ¢é bénh
rang rong ban 2, cin chi ¥ b6 tri Khong gian gitta true I, I va truc 3, chiéu dai
cta banh rang 2 dii 16n dé bao dam khi gat banh rang 6 an khép véi né khong
cham vao bdnh ring 1 (hinh 3.20).
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Hinh 3.20. B$ truyén dao chiu c6 banh riing réng ban.

Hinh 3.21 bi¢u thi céc co cfiu ddo chidu do an khdp ciia cdc cdp banh rang
song song. Banh dém 2 dé déo chidu quay tir truc I sang truc I1. D€ wr dong dao
chiéu theo chu ky nhit dinh {mdy mai rang) ngudi ta dd diing bdnh rang t4 hop
Il gém ca rang ngoai va rang trong. Bénh ring chi dong I quay mot chidu. Khi
an khop v6i vanh rang ngoai thi banh II quay ngucce chiéu va khi an khép vai
vanh ring trong thi binh II quay cling chiéu (hinh 3. Zle)

/ P4 5.,
L[ AN L
e L
T e 2 T
|2 ped A 6| :
.I — .| 1 : ' [
1 b L Y N L\ f
HL TURNAN T T [[HTe
o i — 8 ?_ ] ' S—gy Lt
M- TTTRE e TTTTER ST
A BC ABC
a) b) c)
S
I
l_
—Lv
£
A
]
1
_L—..-
S |
]
.\

Hinh 3.21. Ca cdu dao chiéu do an khép cha cac cp banh rang song song.

Mudn dédo chiéu chuyén dong giira hai truc song song hoac thing géc, ¢6
két cdu gon ta ¢ thé ding bo ddo chiéu cé cic banh rang coén (hinh 3,22),
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Hinh 3.22. Co c4u dao chiéu dung banh rang con.

3.2.2. Cd cau bién déi chuyén déng

Sau day 12 mot s co cdu bigh chuyén dong quay thanh chuyén dong thing.

1. Co cdu culit (hinh 3.23)

Nguyén 1y 1am viéc ca co cdu culit lic (hinh 3.23a): cin quay OA quay
déu véi téc do géc o (® = 27n) khéng déi, chét A gin dong vdi con truot B, B
di truot duge trong ranh trugt cdn ldc O'C, CD gén vdi ban mdy. Khi OA quay
(nhu hinh v&) tao cho ban may chuyén dong cong tic v6i van téc v, va van t6c
chay khong v. Co cdu culit lic t6c do 1am viéc khong déu, sy chénh lech giita
Van té¢ v, va v it. Co cau ndy thuong duge ding trong may bao.

Co cau culit quay (hinh 3.23b) c6 vin téc cong tdc va chay khong chénh
1&ch 16n, hanh trinh 1am viéc ngén, co cau nay thich ing cho may xoc.

Ve - - -
ialeled

Vot

b)

Hinh 3.23. Co cau culit.
2. Banh rang — thanh rdng (hinh 3.24)

Nguyén ly lam viéc: khi banh rang quay thi thanh rang tinh tién vi nguge
lai khi thanh rang tinh tién thi binh rang quay.
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Co cdu nay khong cé tinh tu him
(v6i chuyén dong chay dao thing ding
& mdy khoan cdn c6 ddi trong). Uu
di¢m la khi banh rang quay déu thi t6c
"d¢ tinh tién déu.

Gid st banh ring ¢6 s6 rang 1a Z,
modun m, khi bdnh ring quay mot
~vong thi lam thanh rang tinh tién mot
luong bdng chu vi vdng tron 1an clta  Hinh 3.24. Cd cdu banh rang—thanh ring.
binh rang, =D = nmZ. Néu bénh rang
quay n vong thi thanh rang tinh tién mot lugng L 1a: L = nemZ. -
3. Co cdu vit me — dai d¢

Truyén din ding vit me — dai 6c duge ding khd rong rii: méi ghép ren,
truyén dan bing ren. Co ciu ndy bién ddi chuyén dong quay thanh tinh tién
(khong truyén nguoc lai duge, co cdu ¢6 tinh ty him). Tuy yéu cau sir dung ma
dung cdc dang truyén nhu sau (hinh 3.25):

Q Shl % ! Vit me

Ren trai

Qo Ren trai
T
a)

. b

c}

Hinh 3.25. Cac dang truyén vit me — dai c.
a) vit me quay, dai 6c tinh tién; b) dai 8c quay, vit me tinh tign; ¢) vit me vira quay vira tinh
ti€n, dai Gc g dinh; d) dai dc vira quay vira tinh tién, vit me c8 dinh. .

Céch tinh bién doi Ia ct quay mot vong thi chuyén dong tinh ti€n duge
bang mot bude ren t (mm).

Dang ti€t dién (prophin) cla vit me ¢6: dang tam gidc, hinh thang can va
khong can, dang vuéng, dang tron.

Trong truyén dén thudng hay dung vit me — dai 6c nhiéu ddu méi dé téc do
dich chuyén nhanh, chiu lyc 16n. Trong méi ghép ren dé ty ham t6t thudn
diing vit me — dai 6¢ mot ddu méi. - '
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Hinhk 3.26. Vit me — dai dc bi,

Hién nay vit me — dai 6c bi duge ding trong hdu hét cic mdy diéu Khién
chuong trinh s6 (NC, CNC) (hinh 3.26).

4. Co cdu cam

Co cau cam dé bién chuyén dong quay clia cam thanh chuyén dong thing
hay lac ctia cén (hinh 3.27).

Cén diy Cén ddy T
™~
Chi tigt
Con lan g E
Con lan
Q
| ’ Cam thing %
Cam dia Q '
al b} c)

Hinh 3.27. Co ciu cam: a) bién chuyén déng diing cam dia; b} b|en chuyen déng dung
cam thing; ¢) ding banh 1&nh tam (cling nhu dang cam) dé kep.

Trong hdu hét cdc mdy tir dong citng dung diéu khién bing cam. Truc cam
quay thong qua c4c khau trung gian thuc hién chay dao thing. Vi dy hinh 3.28a
la s0 d6 diing co c&u cam dia thue hign chay dao ngang mdy tu dong.

Ld xo 9 ludn kéo dé con lan 10'ty sdt vao mat chu vi cam. Khi cam quay
con lan 10 néng ha quat rang 5 an khop véi thanh rang 8 1am ban dao 7 mang

dao 6 tén lui tuong ng véi nang ha clia cam da dugc thiét k& theo chu ky
dinh san.



Hinh 3.28b la so d6 dung cam thung dé thuc hién chay dao doc khi ti¢n,’
cam quay con lan luén ty vao ranh cam, thong qua canh tay don.4, khép 1 lam
ban truot 2 mang dao 3 thuc hién chay doc.

TN B

— 7
GB&(‘ |/
[ ]

a)

Hink 3.28.

5. Co cau tay quay — thanh truyén

So d6 truyén dan co bian duge chi trén hinh 3.29a. Tay quay 1 quay lién tuc
qua thanh truyén 2 1am con trugt 3 chuyén dong thing qua lai trong ranh truot 4.

sy

a}
x )_ I _ l _1

2

§———3

N

por—— 4

1 .

Bau ép dap

B GTCSKTCGHLA

B)

Van nap : Van xa
Budng
Lo vige Pit thrg
Xilanh
Chat
%
Tay bién
- Dia bign
' {khuju)
c)
Hinh 3.29.
87



Co cau nay duge dung khd rong rdi trong thuc t€. So dé 3.29b trinh bay
nguyén 1y truyén dong cho mdy ép truc khuyu. Truc khuyu 1 quay lién tuc
qua thanh 2 lam quay ddu trugt 3 mang ddu ép hode dap san phdm. So dé
3.29¢ la so d6 nguyén Iy truyén dong cho mdy nén khi. Bia bién (truc
kKhuyu) quay lién tuc qua tay bién lam pit tong chuyén dong 1én xudng trong
x1 lanh. Khi pit tong di xu6ng, ap suit trong budng lam viéc giam, van nap
md, van xa déng khong khi vao budng, pit tong di lén dp suat trong budng
tang van nap déng, van xa mé& ddy khong khi cé 4p sudt 16n ra ngoai. Céc'co
cdu trén déu khong cé tinh ty ham, nén di dugc diing véi nguyén Iy nguoc
lal 1a: Pit tong chuyén dong qua lai trong xilanh lam dia bién hay khuyu
quay, day ta nguyen ly cha dong co xang hay dau trong xe mdy, 6t0. ..

3.2.3. Cd cdu chuyén déng gian doan

Trong truyén din chuyén déng quay lién tuc thuc hién don gidn. Song yéu
cdu can chuyén dong gidn doan 14y tir chuyén dong quay lién tuc. Chuyén dong
gian doan thudmg theo chu ky xdc dinh. Duéi day ta xét cdc co cdu thudmg ding.

1. Co cdu cdc: Hinh 3.30a 1a so d6 co cdu cée an khép ngodi. Khi nhan
duge chuyén dong lac thuan, con c6e 1 1am quay banh céc 2 quay truc II. Khi
ldc ngugce lai con'cée 1 trugt trén mat banh céc 2, truc 11 ngimg quay.

Hinh 3.30b 1a so d6 co ¢au céc dn
khép trong, con c6c 1 lap trén dia 3
thire hién chuyén dong lic va bdnh céc
s& c6 chuyén dong nhu an khép ngoai,
chuyén dong léc clia co cdu céc thyc
hién bang dia bién thanh truyén (hinh
3.30c). Dia bién quay qua thanh truyén
lam can 3 wuyén chuyén dong cho con
lac 4 — truc II nhan dugc chuyén dong
quay chu ky. Géc lic duoc diéu chinh
theo do léch tam coa chét bién 2.
Ngudi ta 1am t4m chan 6 d€ han ché
khd nang ddy cla con céc vio rang
banh cée 5.

Hinh 3.30.

Diéu chinh tdm chén bing chét 7. Sau mot vong quay cda truc I, banh céc

’ . . N Z, o ,
quay mot géc tuong img s& ring Z;, ty sO truyén sé 1A U = = Z 14 s6 rang cia
banh c6c. Mudn déo chiéu quay truc II ta diéu chinh xoay lai con céc. Co ciu

c6c thudng diung cho chay dao gidn doan trong may bao, xoc.

08
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2. Co edu mantit (hinh 3.31)

Co cflu mantit gdbm tay quay ! (quay lién tuc quanh tam O) khi chét 2 vao
. 0 .
ranh cua dia 3 s& lam quay dia 3 di mot géc « :—i—. Z 1a 56 ranh cla dia 3,

khi ¢hét 2 r&i khéi ranh thi dia 3 khéng quay. Theo hinh v& bén eu | vong quay
cua tay quay 1 lam dia 3 quay 90° (1/4 vdng) tiic 1a dia 3 dimg 4 14n.
Gia sif ta mudh co cdu nio d6 (ddu Révonve mdy tién ching han) di mot géc

bat ky (vi du 60" tuong ting vdi 1/6 vong) trong khi d6 cdn déin 1 quay mat vong,
ta lam nhur sau (hinh 3.31b).

Hinh 3.31a.

Hinh 3.31b.

Lip dong tryc vdi truc tam O, banh raing Z d€ n khép véi banh rang 7',
Phuong trinh truyén dong:

Wy Th
N 2 |- . z 2
n, = 1 vong, vi du cin n, = — vong ta tinh duge — ==
6 Z' 3
Nghiém:
1 ! g—ivf:fn
43 E

— C6 thé diing co cdu mantit dé bién chuyén dong quay lién tuc clia cdn 1
truc ti€p thanh chuyén dong thing gidn doan theo chu k¥ (hinh 3.31¢).
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Hinh 3.31c.

Cin 1 quay mang chét 2 trugt doc theo ridnh thing cia thanh 3 lam 3
chuyén dong thang. Chiéu dai dich chuyén cla 3 xdc dinh bing chiéu dai tir
diém vao khdp A dén ra khép B 1én nhit L, = 2% nghia 1a 1 quay thi 3 dimg
hai 1an. Muén dimg nhiéu ldn thi gidm chiéu cao H tic 13 ha diém vao, ra khép
A, B. 86 rinh clia thanh khong duge nhé hon 3.

3. Co cdu bdnh rdng khuyét (hinh 3.32a)

Chd dong

a)

Hinh 3.32a.
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Bédnh rang khuyét chl dong lip trén truc I quay lién mc. Néu di ring
2, +2Z,
L=, + 2,47, 1y so truyén gitva truc [ - 1T & U—7Z -—Z+Z—+—
Z, — 50 rang con lai trén banh ring;
Z, — s0 rang khuyét;
Z, — s rang chuyén ti€p dé Z, ra vdo khép véi Z' khong bi va dap.

Lo xo luén kéo Z, vé phia Z,. Trén doan an khép Z, va Z', 16 xo bi kéo, hét
an khdp Z; ty do chuyén vé vi ui ban ddu. Do dimg chuyén dong cla Z' tuong

ing s6 rang khuyé&t Z, hay s6 vong duge dimg la ~ZZ—’ vong.

— Ta ¢6 thé thye hién chuyén
dong khéng lién tuc bing ding
bé bdnh rang ngdi sao (hinh
3.32b). Nguyén ly tam viéc gin
nhu truyén dong ding bénh ring
Khuy&t. Banh chii dong 16n (I)
‘quay véi téc do déu, banh bj .
dong (II) nho goi 1a bdnh rang
ngoi sao nho hon duge dinh vi -
vd ham O vi wri can thiét, chimg
nao con ldn cua banh (I) an khép
vd1 riang cia (II) s& lam (I7) quay
nira hoac ca vong. Nhd su sip _
x€p sO con lan an khdp véi s6 - Céc con lan
rang s& phoi hop duge thdi gian
chay hay dimg cha bdnh ring ‘ b}
ngoi sao.

Banh rang
ngdi sac

Banh
dan déng

Hinh 3.32b. Truyén déng banh rang ngbi sao.

Theo cdch lam viéc ta c6 thé coi ¢d cau cam ciing I co cau thue hién chay
gidn doan dugc badi vi can cam hodc con 1an ty lén cam khéng chuyén déng khi
trén mat cam khong nang, ha (con ldn chay weén cung tron) va chi chuyén dong
khi cam cé d6 nang, ha.

3.2.4. Truyén dan thuy — khi

Truyén din thuy — khi dd dugc sir dung tir 1au. Ngay nay cling v6i su phit
trién nhanh chéng ciia cong nghiép dign, dién tlr, dang truyén din nay cé vai trd

quan trong trong truyén déng va tu dong diéu khién nhu rébst cong nghiep,
trong Iinh vyc hang khong. ..
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Uu diém chinh 1a: Chuyén dong em d& tao ra duge truyén din vo cap, kich
thudc, khéy lugng nhd tao ra duge cong sudt truyén 16n (dong ca vo cap thuy
lue ¢6 kich thuée va khéi luong nhd hon nhidu so véi dong co dién vo cip ¢b
ciing dic tinh k¥ thuat), d& ty dong hoa, dé phong qué (..

Nhugc diém 1 ché do 1am viéc khong 8n dinh khi nhlét d¢ thay déi.

Chat long lam viéc & day diing chii y&u 1a ddu khodng va khong khi.

Nguyén 1y lam viéc chung cia truyén dén kin bang chat léng la: Pong co
dién quay bom tao ra dp sudit 1Am quay co cdu (dong co chuyén dong quay)
hoic tao chuyén dong thing (dong co chuyén dong thing, nhu pit téng-xilanh).

Dudi day gidi thi¢u so d6 nguyén Iy co ban clia truyén din ddu ép cho
chuyén dong thing (hinh 3.33).

Nguyén ly lam viéc: bom dau 3 quay, diu tir thing diu 1 qua bo loc tho 2
day diu qua bd loc tinh 2, van moét chiéu 5, van tiét lwu 6 t6i van ddo chidu 7,
gid sir van dao chiu & vj tri trdi ddu s& qua clia ra A lén budng trai cta xilanh
lyc 9 (xilanh c& dinh) ddy pit t6ng mang ban may 8 chuyén dong sang phai véi

van toc v|, dau trong budng phdi clia xilanh 9 qua cira B clia van 7 xudng van
cén 4 vé thiing ddu 1.

[ d V2
D E: =y, (M{ph)
» H— P ~— P (N).
g Lo W I Al
8
A B . .
Mabds
[/] -1 “ﬂ\ 1. thiing déu
N2 & 5 N1 7 2, 2. lgcthd, loc tinh
3] 3. bom
’),(/’ / 4. van can
AN 5. van mét chidu
6. van ti&t luu
10 4 7. van dic chiéu
@/ 8. ban may
— ) 9. xilanh lyc
10. ap k&
S 2 11. van an toan
W 3 N1, N2. nam cham dién dé diéu khién
van 7
/ 2
) \L“ =i
Hinh 3.33.
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Néu van ddo chiéu 7 & vi tri phai, ddu vio clra B qua bubng phai ciia 9 kéo
ban mdy 8 v&i van téc v, nguge lai, diu bén budng trdi cla 9 vé cita A theo van

" can 4 vé thiing diu.

Luu ¥ tic dung ctia mét s& phdn tir: van mét chiéu 5, van can 4 dé gitr ddu
trong hé thdng khi bom 3 ngimg lam vigc.

Van tiét luu 6 d€ diéu chinh t6c do clia ban mdy 8.

Van dio chiéu 7 v& trén so d6 6 ba vi tri diéu khién bing dién tir (nam
cham dién Ny, N,) vi tri giFfa ban m4dy khong chuyén dong. Nam cham N, N,
dé diéu khién van dao chidu & vi trf trai hodc phai.

Van an toan 11 dé phong qud tdi cho hée théng. Néu ap sudit 16n hon quy
dinh thi dau qua van vé thing dau.

_pQ
121,
Trong dé: p- &p sudt clta bom (bar, kG/cm?);
Q — lvu lugng bom (lit/ph);
Np — hiéu suat clia bom.
4Q
aD?
4Q

Vz'.;_(—‘)
1ID2—d2

Gidi thich nguyén Iy lam viéc ciia mét s& plmn wr chinh trong hé thong
tryén dong thuy khi.

~ Cong sudt bom dau: N = — = (kW)

I

- Vé.n t6c pit tong: v,

I. Bom: Nguyén 1y lam viéc cia hdu hét cdc bom trong cong nghiép la
diing bom thé tich, nghia 14 dua vao sy thay déi thé tich d€ tao hiit va ddy dau,
khi. Khi thé tich budng lam viéc tang 1&n tao qud trinh hut va khi thé tich giam
tao qué trinh ddy, nén dau hoic Khi ra ngoai.

Téng quét ¢6 2 loai bom: bom thé tich cé luu luong lon, 4p suat nho va
bom 4p sudt cé dp suat 16n nhung luu luong nhé.

a) Bom bdnh rdng: c6 an khép ngoai (hinh 3.34a) va an khép trong (hinh
3.34b). Bom bdnh rang an khdp ngoai duge sir dung phé bi&n hon.

Nguyen ly lam viéc: Khi cip bénh ring ra khdp tht hit (A) va vao khép thi

ddy, nén (B) diu ra ngodi. Bom tryc vit ciing thuéc dang bom bénh rang (hinh
3.34¢).

Ap sudt 16n nhit P,,,, = 200bar ( = kG/em?)
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Liu lugng chia bom Q duoc tinh:

Q =2nZm’bn, (cm’/ph)

Trong do: Z - s§ rang cha mot
banh rang. Z = 10 + 20 rang cho bdnh
rang an khdp ngoai, Z>=7cho banh
rang an khap trong.

m — modun ¢ha banh rang' (cm);

b — chiéu rong bdnh ring, thong
thutng b=1,2 = 3,2cm;

n, — s0 voOng quay cia bom
(vong/phiut).

b}

Hinh 3.34.

b} Bom cdanh gar: C6 bom canh gat dan ddu tir ngoai (hinh 3.35) v bom

cédnh gat dan dau tir trong.

- Ap suit 16n nhat p,,,, = 200bar

- Nguyén 1y lam viec: phan quay (r6to) tam O, léch tam véi phan diing yén
(stato) tdm O. Canh gat trén roto ludn st vio vong tron trong cla stato va c6
chuyén dong ra vao hudng tam tao ra budng hit va ddy (mii tén nhu hinh vé).

%

a)

o 7 7
NN
(N f 7
L A7 11
Y,

1= .
Y

c)

Budng hit va ddy phai ngin cdch nhau, diéu kien d6 13 « > [.

G day B:%;Z—sﬁcénhgat

Khi réto quay, con lan {con truot) 5 18p & 2 bén cdnh gat 3 di déng trong
ranh 4 d€ giit cho bé mat ddu cha canh gat va stato véi d6 hd khong ddi trinh

mon dau canh gat.

Luu lugng duge tinh {(gin ding):
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Q = 2.10"*xBDen(dm/ph)

B - chiéu rong cdnh gat (em); '
D — dudng kinh trong Cl;.l& state {cm);

e —dé léch tam OO, (cm);

n —s6 vong quay bom (v/ph).

Uu diém: di¢u chinh duoc luu lugng bing diéu chinh do lech tam e. ¢ = 0
thi Q = 0, tam O, vuot sang phéi (nhu hinh v&) thi ctra hat thanh cira ddy.

y _.f._B b
5 < ‘\\‘\\\\\\\;\\\\\\\\\\\\\\\\\\\\\\
N\ s
RTARBRZ AN
o

RS
N\

Hinh 3.35.

¢) Bom pit i6ng: ¢6 bom pit tong huéng kinh (hinh 3.36a) va huéng truc
(hinh 3.36b). Ap sudt 16n nhat p,,, = 700bar.

Nguyén ly lam viéc clia bom pit tdng huéng
kinh: khi roto mang cdc pit tong nhd luc ly tam
¢dc pit tong ludn ty sal vdo mat trong cla stato. 2
Do ¢6 do I¢ch tam giGra roto va stato nén pit tong 1
c6 chuyén dong ra vao hudng kinh tao qud trinh \ <
hit va ddy. A la cira hit; B 1a cira ddly (theo chiéu WL N
quay nhlr);fmh vé&) duoe ngan cdch bé?tguc vit 3, %‘§4€§§\\\§’

2

1
A2

e
g =
e

",
s

;(%n‘% %

=

B
/’//4; /
QR

S

Luu lirgng bom:

-3 . .
Q= E)é—cPeZn {dm'/ph) a)

- <. x : PR . Hinh 3.36a. Bom pit téng
Trong d6: d — dudng kinh pit tdng (cm): hueing kinh,

e — dé léch tAm (cm);

Z — s0 pit tong; ’

n —s6 vong quay bam (v/phuit); n,,,, = 1500v/ph.
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Thay déi do léch tdm e s& thay déi dugc hru lugng bom. Nhu trén khi e = 0
thi Q = 0 va khi e chuyén tit e sang +e thi cira hiit thanh cira ddy.

Hanh trinh ctia pit tong thudng 1a (1,3 + 1,4)d

Bom pit tdng huéng truc: Vi pit tong chuyén déng doc tric nén kich thude nhd,
momen qudn tinh s& nhd hoan bom pit tong hudng kinh va ¢6 hiéu suét t6t nhat.

Nguyén 1y lam viéc: cdc pit tong 1 14p song song v6i truc cla roto 2 ty sat
vao dia nghiéng 3 nhd 10 xo0 4. Tryc 5 quay roto 1am pit tong chuyén dong di vé
tao qua trinh hut vi day. Vanh gép ddu 6 c6 rdnh A 13 viing hiit ddu va rinh B
la viing ddy dau.

\‘/// 'Wnt\{q(\\\w

(- — N
7

b)

Hinh 3.36b. Bom pit tdng hudng truc.

Luu lugng bom:
]0_3 k] A
Q= Tnd ZnDtge (dm’/ph)

Trong dé: d — dudng kinh pit léhg {cm);
Z — sG pit tong;
D — dudmg kinh vong tron lip cdc pit tong (cm),
o — goc nghiéng cha dia;
n-—so vémg quay bom (v/ph).
Thay déi géc « s& thay déi luu lugng Q.
2. Xilanh lwe: O day chi gidi thiéu dé thuc hién cﬁuyén dong théng: Pit
tong — Xilanh. €6 2 dang chinh:
Xilanh truyén lyc don giéﬂ hinh3.37a, b: v, = v,

Xilanh truyén luc vi sai hinh 3.37¢, d: v, < v,
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Loai xilanh truyén luc don gian tao van t6c di cling nhu vé déu bing nhau,
thudng ding cho mdy mai.

C6 2 loai: pit tong 6 dinh, bin mdy ldp vao xilanh chuyén déng (hinh
3.37a) va xilanh c& dinh pit tong lap vio ban mdy chuyén dang (hinh 3.37b).
Van t6c¢ ca hai trudng hop:
4Q
n(D* —d”)

Q - luu lugng diu vao;

\Fi:\a'::

D, d — durdng kinh cia pit tdng va can pit tong.

[~ — 1

Hinh 3.37a, b. Xilanh truyén luc don gian,

Loai truyén luc vi sai: ciing ¢é 2 loai: ban mdy 1ap vao Xilanh (hinh 3. '%'?c)
va ban may lap vao pit tong (hinh 3. 3’?d)

Vo rrre— Y

A2 vz
L T N
e s S W e .
- S |
| |
i ===tz
10
F I 2
L=2f "2 1 L=2¢
. H L |
c) 21 d)
Hinh 3.37c¢, d.

Téc do Vil chay cong tac:

4Q
V= D
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Trong d6: v, - chay 1bi nhanh dé gidm thdi gian [am viec chay khéng:

V. :_""“&,"
©on(D—-dY)

3. Van an toan, yan tran: van an toan dugce 1ip sau bom, khi qud tat ap

- Suat tang qud mitc cho phép van mé& diu chady vé bé dé khong pha vo dudng ong

hoac di€u chinh dé duge dp suit cdn thiét. G day chi gidi thiéu vai loai van: van

an toan bi (hink 3.38) vi van an toan pit tong (hinh 3.39) va ket hop bi + pit
tong (hinh 3.40).

Van an 10an bi (hinh 3.38): Binh

lhuong 1O xo déng kin cira van. Khi 7 TT/
dp sudt tang qua gidi han tic dung N i|i T

vao ddy vién bi lam 10 xo nén laj,
vién bi bi day lén, didu vé bé. Diduy |
kién binh thudng can bing luc cho
vienbila: S N

S AN

Pea  4Pect DA
F ad
bicu chinh luc 16 xo Pea (bing
vit chinh) s& diéu chinh dugc 4p su4t

cin thiét. Hinh 3.38.

P.F—Pex = 0—P =

2 P
(ol

Van pit tong (hinh 3.39): Khi qua tdi, 4p sudt trong budng 3 tang, ddy pit
tong 5 1én m& dudng didu qua 6 vé bé. Khi 4p suat gidm, pit tong di xudng din
tr 3 qua 16 nho (giam chan) 2 pit tong xudng tir tit. Loai nay €m hon loai van an
toan bi (va dap, én).

P

o |
-
i——

a) b}
Hinh 3.39.
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4 Van an toan bi — pit tong (hinh 3.40):

. Loai nay ém, it chan dong, dp suat didu chinh
Z %-—4-"‘1 chinh xdc hon va duge sir dung rong rai.
r— ! %‘”’H : Khi 4p suat p, tang, pit tong 5 nz‘thg lén, ddu
(LR S /—....—2 theo dudng 6 vé bé déng thdi dp suat ting sau
?ﬂ 3 |5 khoing th&i gian nhdt dinh, 4p suit trong
P, N budng 2 tang 1én (ddu di qua 18 nho 7) ddy bi 3
5#? I A P 1én 10 xo 1 nén lai ddu vé bé. Khi dp sudt gidm,
.—-—"".-‘ .
7 A, hinh trinh nguoc lai, pit tong 5 di xudng déng
; g
‘ clra 6, bi 3 di xudng, vién bi déng lai.
Hinh 3.40.
4. Van tiét lwu: Van tict luu _ -—

¢6 nhiéu loai, loai don gian nhat P ;Lr__.
la hinh 3.4}, Luu lugng dau qua I
pit tong - xilanh dugc ldp van tiét .
luu trén dudng ddu vé bé. Thuc Py |
chit diéu chinh bdng tiét luu 1a = Ta— 1T 1 I
diéu chinh van t6c chuyén dong 3 — Y ¥/ @ M

% Hwi\

cua pit tong hodc xilanh bing

|
I
di¢u chinh luong ddu chay qua Q' 1 P3 |
van tiét luu. \ /
L Hinh 3.41.
F

Q — luu luong chay qua van;

F — dién tich tdc dung cha xilanh hoic pit téng.

t - 5. Van mét chiéu va van ddo chiéu:
' HC>i Van mét chiéu chi cho ddu chdy theo mot
chiéu (hinh 3.42) ¢6 tic dung khong cho

ddu chdy vé ngudn hoiic vé bé khi may
ngimg hoat dong, gidm khéng khi chui vao
dudng éng.

Hinh 3.42.

Van ddo chiéu: G day chi gidi thiéu loai di€n hinh nhat 12 ding con truot
diéu khién. Hinh 3.43 gidi thiéu van trugt 5 cla 3 vi tri, ky hiéu van 5/3. Con
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truot 1 dich chuyén trong xilanh 2 dudi tic dung cla phuong tien diéu khién X.
X 1a cdc dai luong vat 1y c6 téc dyng lam dich chuyén con trugt 1 nhu ding co
khi, dién tir, thuy’ — Khf...

3 At Bt 1

b s sty

= =L
H = — B .\ /
7 e )
a) T t P 1 T i 2
A B
| [
oy L1 S [
|7 T TTT T pién tir
b) _ p
Hinh 3.43.
K¥ higu:
Theo tiéu chudn ISO 1219 Theo ISO 5599
No6i vao ngudn P
Cira noi lam viéc A, B, C 2,4,6
Clra x4 R,S8F 3,5.7
Tin hiéu diéu khién X Y.. _ ' 12, 14...
C6 nhiéu loai van dao chiéu 5/3; 5/2; 4/3; 4/2; 3/2...
Vi du ky hiéu
I5;’?|u_ . 52/
_WL 1 1 11 >< .WLdec T 1 >< Co khi
. ) (ban dap)
—r T Tﬁ T 7_ Khi nén T T N
Thuy luc '

3.3. CO CAU PIEU KHIEN CO KHi

Hé thong diéu khién cé thé bang co khi, dien, ddu, khi ép hoidc két hop
Théng thudng két hop hé thong diéu khién: co — dién — dién tir — thuy khi. &
phén nay chi dé cap dén diéu khién co khi véi doi tong diéu khién 1a gat cac
kh@i banh ring di trugt hodc déng mé& cdc ly hgp... va diéu khién bing tay. Tuy
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theo ngudi thigt k&€ va két cdu cu thé timg mdy cé thé ding mot tay gat tap
trung hodc nhiéu tay gat riéng r& diéu khién cho timg khdéi banh rang. ..

Co cdu diéu khién co khi [ co cau tiép nhan diéu khién tir tay cong nhan.
Thudng diing loai tay gat va v6 lang dé céng nhan didu khién.

3.3.1. Diéu khién diing tay gat truc tiép

Hinh 3.44 1a két c&u dé gat bénh réng di truot 2 bac Z,, Z, c6 thé ding hai
céch: dung vong gat (hinh 3.44a) hoac ngam gat (hinh 3.44b). Hé théng dé gat
* sao cho vong gat A di chuyén hoic ngam gat B quay dé di chuyén cic banh
rang Z,, Z; sang phai, trdi doc truc ¢ba nd.

Hinh 3.44. Biéu khién banh rang di truat,

Hinh 3.45 quay tay quay 1am truc 1 quay, dich chuyén qua hé théng quat
quat thanh ring lam vong gat 2 dich chuyén doc sang phai — trdi. _

Hinh 3.45.
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3.3.2. Diéu khién diung cam

a) Piéu khién ding cam dia

Hinh 3.46a la so d6 nguyen 1y hoat dong va tinh todn cho diéu khién dung
cam dia I, con lin 2 nam trong rinh cam. Khi cam quay lam con lin 2 dich
chuyén theo do nang, ha x theo hudng kinh qua hé thdng tay don 3 sé thuc hién

dudc Jugng cdn gat L do két ciu yéu cau. Ta cé ty lé L =X ding quan hé

do dé thist k& cam (X = R, ~ R,).

A

7

I

Hinh 3.46. Diéu khién diing cam.

Ilinh 3.46b gidi thi¢u két cdu diéu khién ding cam dia gat tryc tié€p hai
khoi bdnh ranh 1, 1’ théng qua truc din huéng 2. Khi cam 3 quay, cdc con lan
4. 4’ dich chuyén theo hudng kinh lam 5, 5° di chuyén gat I, 1°.

Cam dia diéu khién ctmg vimg -hon cam thiing, chiéu day cam méng cé thé
dat ranh diéu khién & ca hai mat dia, do d6 két csu gon hon.
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b) Didu khién ditng cam thing

Hinh 3.47a la so d6 nguyén 1y diéu khién diing cam thiing. Khi cam thing
1 quay, con lan 2 trong rdnh cam thing dich chuyén doc truc mor lugng x,
thong qua truc dan hudng cang gat 3 s& gat khéi banh rang 4 dich chuyén theo
d0 nang ha cta cam. Hinh 3.47b gidi thicu cam thung 2 quay diéu khién ba

cdng gat A, B, C tuong @ng véi cdc khoi banh rang cén dich chuyén.

/?
3
Trye trugt

&.M

Hinh 3.47. Cd cdu diéu khién ding cam thing.

b)

Hinh 3.48 gidi thi¢u mot s6 dang tay gat, v6 lang thudng ding. .

10. GTCSKTEGHL A
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d)

AT

Hinh 3.48. Cic dang tay gat, vé ldng thudng diung.

. a) vo lang thudng thdy trong cac may hang nhe, luc diéu khién bé; b) tay gat c6 miéng
dém trung gian 5, vién bi 4 dé dinh vi dang céc vi tri gat; d) tay gat Idng nhau, mbi tay gat
diéu khién mot hé théng gat.

3.3.3. Pidu khién dung dia 15
So dé nguyén 1y thé hién trén hinh 3.49.
Gia sirta can gat khéi banh rang 3 bac & ba vi tri trdi (T), giita (G) va phai
-(P). Cang gat khéi banh rang gén lién vé6i thanh ring I véi diém x4c dinh dau
chdt M. Thanh riing 11 ¢6 tac dung lién két cho hé thong diéu khién chat che
cting viing thém thong qua banh ring Z.
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O vi tri gifta ddu ch6t M xuyeén qua dia A ty vio dia B.
O vi tri phai ddu chot M xuyeén qua dia A va dia B.

PiaA DiaB

1 I?..L.._
G

I M
II I—)

Vi tri gilra

E{,

Tay quay C

B e e e S P L Ll -————+-o —

Vi tri phai

1 _L Vi tri trai

Hinh 3.49. Diéu khién dlng dia 16.

O vi trf trdi ddu chét M ty vao dia A.

V&1 nguyén tic nhu trén, thit ty thao tac diéu Khién nhu sau: kéo tay quay
C clng dia A, B ra khéi chét, quay tay quay C dén vj tri twong g sau do ddy
vao vi tri cil s& diéu chinh duogc téc do xdc dinh.

Uu diém cua diéu khién diing dia 18 14 kich thuéc nhd gon diéu khién tap
trung duge, vi du 18 t6c do may phay P623 véi bon khai banh rang di trugt chi
cdn mot co cau dia 18, mdy T616 & hop 16¢ 4o 6 ¢ do cling dung diéu khién
dia 16.

Nhuge diém 12 thdi gian diéu khi€n lau: kéo ra —quay lai — ddy vao. Ta c6
thé coi dang di€u khién niy nhu cam mat ddu (xem diéu khién hop chay dao
may phay P623.Hinh 7.9).

Mot dang bién hinh ciia cam dia 1a diing cam thuan nghich (hinh 3.50),
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dang ndy da ding trong mdy phay c& nhd nhu mdy 679 clia Lién Xo.

Thit ty diéu khicn: Kéo cam gat 1 r&i khéi cdc chét 2, 2' quay cam dén vi
ul can thi€l roi day cam vao vi trf cfi. PO nang ha cfia cam duge xde dinh:

l__q.__ f"_—_'l__
1 2 3 4
Cam thugn Cam nghich
Hinh 3.50.



3.3.4. Vi du vé img dung diéu khién co khi _

Phiin trén da gidi thi¢u mét vai co ciu diéu khién co khi bing 1ay cho hiu
hét cdc mdy cong cu hodc thigt bi. Diéu khién bang co khi déng vai trd rit quan
trong trong diéu khicn ty dong, trong d6 diéu khién ding cam thing va cam dia
la chinh. Vi dy trong mdy tién tir ddng truyén théng ngudi ta dd ding truc phan
phoi wen d6 ¢6 gén cdc cam (hinh 32.8a,b) dé didu chinh chay dao doc va |
ngang. Sau diy néu mot vai vi du didu khién phéi hgp diing cam thing. Vidu 1
(hinh 3.51), tay quay quay tryc cam thiing dé didu chinh tryc chinh. Cam thiing
1 d¢ ddo chidu quay cOa tryc chinh, cam thing 2 dé thay d8i t6c do nhanh va
ch&m cho truc chinh n,..
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B B
1 |
[ 1 [ | Tay quay -
[ [
Vo bt
o '
1 = x =
Vi 1)
i [
I 1
— | 1' ! : Cam thang 2
Do Mz (— %41 |
: | [ |
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» : N e e —
II: 25__ I[
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] 1
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Hinh 3.51.
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ndc'__I‘Mz"Zi-__?M: = M nguse
Z, Zy Zy )
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Vidu 2 (hinh 3.52)

. L] “ . Z . -
Cam thiing nhan chuyén dong quay tir dong co qua %—‘ Téc dé cam
. 2
“thing c6 thé diéu chinh duge khi thay déi cdc ty s6 truyén trén. Bién dang cam
va 16c do cla truc cam thiing quyét dinh dugc thoi gian quay hay dimg cho truc
truyén dong. Mot vong quay ciia cam sé quay hay dimg mot 14n wic 1a ty hgp M
déng hay mé.

o Cam thang
2y

\\
Z; [ X == —_—

) . _/26

E T,

Y

. IO Truc
M. " truyén déng
X
CNNTT - Zs
Quay <—{—=. Dimg
Hinh 3.52,

CAU HOI 6N TAP

1. Uu, nhugce diém cGa truyén diin vé cdp va phan cap.

2. Uu, nhuge diém, pham vi sif dung cla cac cd ciu truyén déng (dai', banh ma sat,
xich, banh rang, hé thdng thiy lurc),

3. V& sd db nguyén Iy, yu, nhuge diém cla cd cau didu khidn ding cam thiing, cam dia
va dia co 13.
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Chuong 4

DAI CUONG VE CHUYEN BONG HOC
TRONG MAY CONG CcU

4.1. PHAN LOAI CAC DANG BE MAT CHi TIET

Tuy theo yéu cau ky thuat hoic cad vé& thim m¥, méi chi tiét {hoac san
phdm) cén c6 kich thudc va hinh dang khdc nhau. B€ mat chi ti€t ¢4 nhiéu dang
khdc nhau, c¢6 bé mat duge xay du‘ng (v€) trén co s phuong trinh todn hoc nhu
mat try, mét con, mat cdu, mat phang... cé bé mat duge x4y dung chi bing vé
thi thudn toi hon nhu mat canh tuabin, mdi cheo...

Phin 16n cdc bé mat duge tao bdi dudng chudn (c) va dudng sinh (S) 16
rang. Viéc goi la dudng sinh va dudng chudn chi la tuong ddi, & day v&i muc
dich 1a dé dé phan loai bé mat chi tiét tir d6 tim ra phuong phédp gia cong, tic 1a
tim cdch tao ra chuyén dong tao dudng chudn va dudng sinh.

Ta c6 thé chia bé mat chi tiét thanh ba dang: tron xoay, phing va dang bé
mat khic.

1. Dang bé mdt tron xoay

Mat tron xoay ¢6 thé 12 mit ngoai, mat trong hoic phéi hop. PYac trung cha
mat tron xoay cé dudng chudn 13 trdn cé truc chudn d6i ximg hodc tam d&i ximg.

Hinh 4.1a, b, ¢ déu ¢d duting sinh thing.

a) b} c)
Hinh 4.1. Dang bé& mit tron xoay,

Tuy thudc vao vi trf tuong quan giita truc chudn OO va dudng smh S€ tdo
ra duge cdc bé mat khdc nhau. Néu dudng sinh thing song song vad quay
quanh truc OO s& tao ra duge mit try tron xoay (hinh 4.1a), néu cit OO s& tao

mat con tron xoay (hinh 4.1b), n€u chéo nhau s& tao ra mat yén ngua tron
Xxecay (hinh 4.1c¢).

Trudng hop dudng sinh 6 dang bat ky (cong hoic thing) s tao ra bé mat
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dinh hinh tron xoay, hinh 4.2 thé hién chi ti¢t c6 dang tron xoay dinh hinh mat
ngoai. Dudng sinh mit ngodi gédm cdc doan thang ab, dudng cong be, doun
thing cd, duting cong de, doan thing eg, 16 bén trong — mar tron xoay trong.

V6 dang hinh cdu (hinh 4.3} cé thé hiéu hai ¥: ¢é tam chuin 1a O hoac
truc chuan O;0,, dudng sinh 1a nirta vong wrdn ban kinh r.

Gia cong dang bé mat tron xoay thudng thuc hién trén mdy tién, may Khoan,
may mai tron.

Hinh 4.2, Chi tiét ¢ dang tron xoay. Hinh 4.3. Chi tiét cé dang cau.
2. Dang miit phing
Mit phing & day ta quy uSc cé dudng chuan 1a thing. Dudng sinh cé thé 1a
bil ky.

¢
c
< S
c /
@ ! B S
s
a) b) ) o)
Hinh 4.4.

Puong sinh thing tao ra mit phing (theo nghia phiang) (hinh 4.4a).

Pudng sinh gay khiic, tao thanh mat phang gdy khiic nhu thanh ring (hinh
4.4b} hodc rinh then hoa (hinh 4.4¢).

Dudng sinh cong bilt k¥ tao mit dinh hinh phing (hinh 4.4d).

Cic dang bé mit nity thudng thuc hi¢n trén may phay,'bao, doa, chudt, mai
phitng...

3. Cdc dang bé mdt khdc

Cic dang bé miat ¢ diy thudng i mat khong gian phitc tap hon phu cdc
canh tuabin, xoin vit khéng gian, mat cam, bdanh rang...

Viée xic dinh dudng chudn vh dudng sinh & cdc dang mit nay lai cing ¢é
tinh twong déi. Vi du cam dia (b) dudng chudn cé thé coi 14 bién dang cam
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nang ha theo huéng kinh 1am viéc theo chu vi, duding sinh la dudmg thing theo
chiéu réong cam, vdi cam thing lam viéc bang mit dau: nang ha theo hudng truc
¢6 thé coi dudng nang ha 1a chuan, dudng sinh I dudng thing hudng tam quay
quanh truc OO theo dudng chudn. o

a)

Hinh 4.5.
Riéng vé chi i€ banh rang sé trinh bay & chuong sau.

Mot chi 116t ¢6 thé 1a t6ng hop cdc dang bé mat trén: vi du chi tiét tryc lién
banh ring dudi day.

3 day ta sir dung mdy : m.z
tién, khoan tam, tién ngoli, W
gia cong binh ring, nhiét I — —
luyén, mai cdc ¢o truc.

Toém lai, mdy phai co
cdc chuyén dong tao dugce o = -
dudng chuan va dudng sinh
clia bé mat chi tiét, thyc
hien cdc chuyén déng mdy
thé nao cé lgi sé ban & c¢dc phan tiép.

Hinh 4.6.

4.2. CAC PHUONG PHAP GIA CONG BE MAT CHI TIET

C6 nhieu phuong phdp gia cong bé mat: gia cong khong phoi nhu dic, rén,
dap, uén kéo, lan ép... ; gia cong ¢o phoi bing phuong phép cit got kim loai,
hodc bing cic phuong phap gia céng mdéi khac nhw: gia cong bang tia lla dién,
bang siéu am, bing dién héa...

O phidn nay dé cap dén cdc phuong phép co ban gia cong bing cit got
truyen thong.

4.2.1. Gia cdéng bing chép hinh

Chép hinh & day nhd dung cu cat chép hinb, nghia 1a bé mat chi tiét do
hinh dang cla ludi cit quyét dinh, dudng sinh clia bé mat chi tiét tring véi lubi
cdt khi gia cong.
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Chi fiét ,
Ludi cat

Hinh 4.7,

Vi du I: Ding dao tién dinh hinh : cdn tuo chi tiét tron xoay dinh hinh
(hinh 4.7), ta thye hi¢n trén mdy tién, mam cdp mang phot quay n,, tao dudng
chuin, dao thyc hién chay ngang (S,) dé gia cong hét luong du can thiét, ludi
cat tao dudng sinh mong muén.

Phuong phip gia cong nay thudng bj han ché bdi chiéu dai dudng sinh, néu
daj qud lyc cat I6n,.cdn cong suat mdy lén.

Vi du 2: Ding dao phay dinh hinh gia céng mét ranh (dang ring ching
han) ta chon dzo phay ngén cé dang dudng sinh S theo yéu cau, dao phay
chuyén ddng quay tron ny, dé tao tc do cét, phoi tinh tién doc (Sy) dé tao
dudng chudn cta rinh (hinh 4.8).

4.2.2. Gia céng theo v&t (hay con goi la phuong phap quy tich)
B& mat tao hinh 1a vét chuyén dong ciia ludi cat, tiép xuc giifa dao va phoi
khi cit ¢6 thé la “diém™ hoac “dudng” tuy thuoc phuong phap gia cong,

N

Thugc

Dag chep hinh

aj.

¢}
Hinh 4.9.

Gia cong theo vét duge st dung phé biga trén céc may tién, khoan, phay,
bio, maj,...

Vi du I: Tién mit try tron xoay: phoi quay trdn tao dudng chuin tron va
tao téc do cat. chuyén dong S, céa dao dé tao dudng sinh (hinh 4.9a).

Vi du 2: Khoan 16 (b€ mat tron xoay trong) (h‘mh 4.99) nidi khoan quay
tron, Judi cdt s cat tao dudng chudn tron, déng thdi miii khoan chuyén dong
thang difng (S,) dé tao dudng sinh thing ciia 18.
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Vi du 3: Tién chép hinh bang phuong phép theo vét diing thude chép hinh.
Phoi quay tao chuén tron, dao tién chay ty vao thude chép hinh. Bién dang cuu
thude chép hinh quyét dinh bién dang cha bé mat gia cong (hinh 4.9¢).

Chép hinh ¢ thé thyc hi¢n bing co khi, bing thuy luc, bing dién (cic may
- CNC gia cdng duoc nhiéu bién dang phic tap khdc nhau 1a c6 thé goi la chép
hinh di¢u khién s8) duoc trinh bay & chuong sau.

4.2.3. Gia cong bao hinh

Dic di€m cha phuong phdp ndy 1a ludi cit ti€p xdc v6i dudng sinh ciia bé
mal tao hinh chi theo diém. Hinh dang bé mat tao hinh khong pbu thude vio
dang [udi cal. CS thé 1ém tit 13 : bé mat tao hinh 1 hinh bao chuyén dong ciia

ludi cat. Vi du dién hinh 12 gia cong bénh ring bing phuong phip bao hinh
(duge 1rinh bay & chuong mdy gia cong ring).

Vé cic phuong phép gia cong san phdm bing cit got & day can luu ¥ chon
cdc chuyén dong tao dudmg chudn, dudng sinh’cho bé mit chi tiét gia cong hop

1§, hai duong d6 6 thé do chuyén dong cta phoi hoic dao thuc hién. O céc vi du
trén khi uén phoi quay trén tao chuin tron dao chuyén déng tao dudng sinh, &
mdy khoan khi gia cong 16 miii khoan thyc hi¢n ca tao dudng chudn va duong
sinh, 0 mdy gia cong rang bang bao hinh thi phéi (chi tiét) va dao ciing quay thuc
hién rao dutng sinh than khai, dao thyc hién tao chuédn thing hoac nghiéng.

4.3. PHAN LOAI CAC CHUYEN BONG CUA MAY CONG cU

Nhu trén di c6 két luin: May gia cong chi tiét bing cdt got phai cd cac
chuyén dong tao ra dudng sinh va dudng chudn cia bé mat chi tiét. Viée phin
loai cdc chuyén dong ¢6 nhiéu quan niém khac nhau. Viec phan loai & day véi
muyc dich ta dua ra cac thudt ngir k¥ thuat ngin gon da chuyén tii luong thong
tin cin thi¢t. Cé thé phan theo so d6 sau:

| Cac chuyén dong l

| ‘
| Piu |l I Chinlh(iobénl I ‘ ‘

I CAt ] | Chay dao I | Gian doan I I Lién tuc —l

Tao hinh Chay khéng

l Il

| Bon gian I LPhirctap |
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1. Chuyén dong co bdn — chuyén dong chinh
Chuyén dong chinh gém chuyén .d(}ng céf va chuyén dong chay dao.
) Chuyén dong cdt: 13 chuyén déng tao ra téc do cit (m/ph).
- Mdy cd chuyén dong cat 13 quay tron nhu: tién, khoan, phay, mai...
ndn
v=
1000
d- dudng kinh ctia phoi quay, hodc dung cu cat quay (mm);
n— s vong quay trong 1 phiit cha phoi hay dao (v/ph).
- — Mdy c6 chuyén dong cit 13 thang nhu mdy bao, miy xoc co khi:

[m/ph]

, 2Ln
T6e do cit trung binh: v, = ——& [m/ph
O cd g binh: v, 1000 [m/ph]

L. — chiéu dai hanh trinh bao hoic xoc (mm);
Ny — $6 hanh trinh kép trong 1 phuit (ny,,/ph);
b) Cluryén déng chay dao (S) _
Chuyén dong chay dao 13 chuyén dong tao ra nang suat va do béng clia bé
mat gia cong. Gidi thich diéu nay bing vi du sau: Tién chi tiét nhu hinh 4.10.

Thot gian tién mot an hét chiéu dai la:

i—|_L| L
ks nm.S‘ (ph) I[ A ne -
Ning sudt cong nghé la: _if“‘—'"% _______ 17
Q= l'— =2 ‘;"S (chi tiét/ph) |_F'J l s
trong doé: L (mm), 8§ (mm!vf}ng); i, (v/ph). Hinh 4.10.

Lugng chay dao S danh huong 16n dén
nang suat va do bong. Néu S I6n thi nang suit cao nhung do béng bé mat chi
ti€t lai giam va nguoc lai. Don vi cba lugng chay dao S ¢6 thé tinh theo:

mm/(vong tc) — & may tién, khoan...
mm/ph ~ & mdy phay, mai.
phut/Ichu k¥ cit — & mdy mai rang...
mm/lhtk — mdy bio ngang.

Thuc hi¢n chuyén ‘dong chay dao ¢6 thé do dao thye hién (ti¢n, khoan...)
hoac do phoi thyc hi¢n (phay, mai...). Tén goi chay dao thudng goi theo hudng
chuyén dong: chay doc - Sq; chay ngang (hoic hudng kinh) — S, (hodc Sy);
chay dimg - S.

Chuyén dong chay dao gém ¢6 chay dao lién tuc va chay dao gidn doan.
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Vi du: 6 mdy bao ta c6 chay dao gidn doan: dao thue hién 1 hanh trinh kép
thi phoi phéi dich di mot lugng S, (S) dé cit 16p cit khac (hinh 4.11).

Trong qud trinh gia
cong phai c6 ché do cac S,
v, L hop ly. O cdc mdy L
chuyén dung hay cdc mdy
wr dong do tinh chat vé
loai san xuat, ch& do cat
nay ddp ung duge (hop
16c d¢ dung banh ring
thay thé€). Cic mdy van
nang phdi bac dam ché Hinh 4.11.
do cat tir nho nhat d&n i6n
nhat thco yéu cdu ky
thuat cha mdi loai mdy. Nhv phdn trudc dd néu véi truyén din phan cap, viéc
bao dim ché do cat hgp 1y {1y thuyét) khé thye hién hon & truyén dan vo cdp.

Khi chon s6 vong quay, lugng chay dao d€ gia cong nén chon theo tiéu chudn.

¢} Chuyén dong tao hinh

Chuyén dong tao hinh Ia chuyén dong truc ti€p tao ra bé miat gia cong. Néu
cdc chuyén dong trong mdy khong anh hudng dén nhau khi tao hinh goi la
chuyén dong tao hinh don gian, vi nguoe lai cé quan h¢ rang budc vdi nhau
theo mot quy luat nhét dinh dé tao hinh thi goi la chuyén dong tao hinh phiic
tap. Céc vi du sau day minh hoa c4c chuyén dong tao hinh trén.

Nga :.:‘E S
_ g
_LH \Me ' §
f

B i g—
A Sd“ Sd ! !
ay T T 7 - b} c)

Hinh 4.12. Vi du vé tao hinh dan gian. :

Gia cong mat try ngoai khi tién (hinh 4.12a) hodc khoan 16 (hinh 4.12¢)
thudng €6 quan hé vé chuyén dong: 1 vdng quay truc chinh, dao chuyén dong
Sa 1a chuyén dong tao hinh don gian vi n, va S; cé thé thay déi bat ky vén tao
ra duge mal tru ngodi vi 16 trong. V&i so d6 mai tron ngoai (hinh 4.12b) thi
chuyén dong cat ciia truc dd (ng), chuyén dong truc chinh (n), chay dao vong
- (mum/1vong) vi chay dao doc S, dog 1ap nhau duoe goi 1a tao hinh don gian.

85



a) . b) g)
Hinh 4.13. Vi du v€ tao hinh phic tap.

Trudng hop tién mat con (hinh 4.1 3a): n, va S 12 tao hinh don gian, lugng

chay dao S 1a tdng hop hai thanh phén S, va S, ¢6 quan hé tga = S—— Syva s,
1 tao hinh phuc tap. d

Trudmg hop tién ren (hinh 4.13b): N va chay dao S 14 tao hinh phifc tap vi
¢6 quan hé khong déi 1a: Truc chinh mang phoi quay 1 vong thi ban dao mang
dao phai tinh ti€n chiéu dai bang budc ren nhat dinh 1a t. (mm).

Trudng hop xoc ring tru bng bao hinh (s& hoc sau), chuyén déng xoc cit
T [a tao hinh don gian, Q4 va Q. 1a tao hinh phiic tap vi day la chuyén dong in
khép gilfta hai banh rang, nghia Ia chuyén dong quay ciia dao (Qy) di mot ring
thi bugc phoi hay chi tiét quay (Q) cling quay duge ! rang (quan hé bao hinh)
(hinh 4.13¢). '

2. Chuyén dong phin d¢

Chuyén dong phan d¢ 1a chuyén dong néi tiép cae chuyén déng tao hinh dé
gia cong bé mit mdi gidng hét bé mat cii. Chuyén déng phan do ciling duoc
dinh lugng chinh xdc. Phan d6 gidn doan nghia 1a thyc hién tao hinh xong bé
mdt, sau dé quay phan do dé gia cong mat khdc. Vi du: phan do gia cong banh
rang bang dao phay chép hinh (xem phan mdy phay), phan do dé gia cbng ren
nhi¢u ddu méi trén may tién (xem phan may tién).

Phan d¢ lién tuc: 1a qud vinh xay ra phan do lién tuc trong khi gia cong, vi
du gia cong banh riang bing phuong phdp bao hinh, phoi v dao quay lién tuc
d€ tao ra cdc rang trén banh ring déu nhir nhau.

3. Chuyén dong chay khiong va chuyén dong phu

Chuyén dong chay khong 1a chuyén déng tién dao vao, Ibi dao ra, dua dao
v€ vi tri ban ddu... trong qud trinh gia cong. Chuyén dong phu (& cic may binh
thudng) la chuyén dong déng md ly hop thay déi ché do cit... (chuyén dong
chay khong, chuyén dong phu hay la th¥i gian chay khong, thai gian phu rat cé
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¥ nghia trong viéc tao ra ning suit ché tao). V&i cdc may didu khién theo
chuong trinh s¢ NC, CNC dich chuyén chay khong dung cu hodc chi tiét theo
céch gi, toa do nao lai cang quan trong.

4.4. PHAN LOAI VA KY HIEU MAY CONG CU

1. Phdn loqi

Cé nhiéu cach phan loai mdy cong cu:

— Theo pham vi sir dung: mdy van ning, mdy chuyén mon hos, may
chuyén dung, mdy t6 hop. Mitc van nang & day chi ¢6 gidi han trong pham vi
cong nghé, d6i tugng gia cong, vi du tién ren vit van nang, phay van nang...
¢ thé 1am nhiéu viéc nhu tién, khoan, mii... Vi dy, mdy 1A95 c6 thé tien,
khoan, phay.

- — Theo mufc ty dong hod: c6 mdy ban y dong, tr dong.

— Theo ¢dp chinh xdc: c¢6 cdp chinh xéc thutmg, cao va dic biét cao. Theo
- tiéu chudn Viét Nam, mdy cong cu ¢ 5 cdp chinh xde: cdp E 1a chinh xéc
thudng, cadp chinh xdc tang D, chinh xdc cao C, dic biét cao B va siéu chinh xdc
A (chu yCu la cdc mdy trudng). _

= Theo khéi luong: loai nhe khdéi lugng dusi 1 tin, loai trung binh téi 10
tan, loai nang tr 10 d&én 30 wdn, may hang nang tir 30 d&n 100 t4n, loai cuc ning
hon 100 tdn (mdy tién ding cye nang c6 khéi lugng tai 1600 tan).

2. Ky hiéu

Ky hi¢u mdy ghi 5 nhém mdy bing chit cdi ghi & ddu tién, kiéu mdy ghi
bang mot chit s& tiép theo, hai s6 tiép theo chi kich thude quan trong cho sir
dung va néu thém chit cii nio d6 nita 1a chi & chire nang, mic d¢ v dong, do
chinh xdc va su cai tién may,

Vi du: T620A chit cdi T — mdy tién, s6 6 — van ning, s§ 20 chi chiéu cao

tam may 200mm tuong éng dudng kinh gia cOng 16n nhét 13 400mm, chit cai A
chi da cdi tién tir mdy T620.

CAU HOI ON TAP
- 1. Néu céc phuang phap gia cong bé mat chi tiét.

2. Néu cac chuyén déng cha may cong cu.
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Chuong 5
MAY TIEN

5.1. CONG DUNG VA PHAN LOAI

Cong dung., Mdy tién duge sir dung khd rong rai va chiém ty 1é cao trong
cdc mdy cat kim loai trong nhi m4y, céng ty co khi. Cong dung cilla may tién la
dé gia cong chi tiét ¢6 dang trdon xoay nhu mat.try, con, khoan 18, tien rea, cit
dit, khoa mat phéng... Trén mdy tién ¢6 thé trang bi cic dé ga mai, dé gi
phay, d6 ga tién chép hinh, lin nhim.

Phdn loai: theo cong dung ¢6 may tién van nang, may chuyén ding nhu
may tién ren chinh xdc, tién truc khuyuy, tién ndi truc xe dap... theo vi wf truc
chinh c6 tién cut, ti¢n ding. Phan loai theo mitc dd 1y dong c6: mdy tién ban tuy
dong, tién ty dong (diéu khién cing ding cam) maéy tién diéu khién theo
chuong trinh (NC, CNC).,

Ky hiéu: nhu da trinh bay ¢ chuong trudc.

D¢ 1ong qudt vé truyén din trong mdy tién, & chuong nay chi di sau vé may
tién ren vit van nang.

5.2. MAY TIEN REN ViT VAN NANG _

Nhtr rén da néu, may phai tao duge cdc chuyén dong tao dudng chudn,
dudng sinh do dao hay phoi thuc hién. Diéu d6 anh hudng a1 nhiéu dén két c&u
mdy. Vdi mdy tién, dé gia cong bé mat {rdon xoay ta chon dudng chuin 13 tron
va dudng sinh bt k¥, gid sir chon phuong 4n gia cong theo vét ta ¢é cdc phuong
an chuyén dong sau:

) -—-,. Dag
Q Phén
= r\\ DA L HaTa" [
T ) e =)
) L~ a [ Vo
. T — 1
1
a) b} _ o 47 o)
Hinh 5.1.

Nhan xét: Vi 4 phuong dn trén, phuong dn dao vira quay vira tinh tién rit
kho thyc hién (hinh 5.1b); phuong dn hinh 3.1c da dugc sir dung, néu thém
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chuyén dong ra vao T, clia dao thi dudng sinh c6 thé 13 bat k¥ (phéi hop T-T))
got 1a tién doc dinh hinh; phuong 4n hinh 5.1d phit hgp v&i ding phéi cuon
khong quay duge, d& duge sl dung dé gia cong bi try 1ap trong cic khoa:
phuong dn hinh 5.1a dugc sir dung rong rii trong cdc may tién vi két cdu
don gidn.

V6i mdy tién ren vit van nang ¢é chirc nang ti¢n trom, tién ren trén mat tru,
khoa mat, tién ren mat ddu ta chon phuong dn hinh 5.1a: phoi quay thuc hien
chuyén dong cit, vi dao thuc hién chuyén dong chay doc va ngang, chi ding
mot dong co truyén din cho phoi va dao.

5.2.1. Cac chuyén déng cidn thiét va so dé nguyén Iy truyén dén
(so dé két cau dong hoc) clia may (hinh 5.2)

a) Chuyén dong cdt: chuyén dong tao ra téc do cit la chuyén dong quay
cla truc chinh mang phéi, t6c do quay cia truc chinh 1a ng:

n,. =&00X (vong/ph)
nd
Trong dé: v—18c d¢ cdt (m/ph), chon theo nguyen 1y cit;
d— dudng kinh phoi gia cong (mm).

Aac
31083

[ A—

U, <> Truc chinh

L]

. F—
E %z.m i
I
Us !

Bén dao ngang

|- Ban dao doc

Hinh 5.2. 8d d& nguyén Iy truyén dan clia may tién ren vit van ning.

PE bdo dam mdy gia cong duge véi vat liéu dao, vat liéu chi tiét, dudng
kinh gia cong... khic nhau ta phai thiét ké truc chinh cé nhidu toc do tuong
tng (min + max). Ddp ing duge yéu cdu nay cdn cé hop t6c do, ky hi¢u 1a U,
rén so do.
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Ngudn truyén la dong co ¢6 téc dd ny,. (v/ph).

Duong truyén t8c do: di tir truc dong co qua hop téc do dén truc chinh. Ta
c6 xich truyén dong:
Miemin * Memax

ng.. Uy =n,.=U, = o
[

b} Chuyén déng chay dao

Chuyén dong chay dao do ban mdy mang dao thuc hién, & day phai thuc
hi¢n hai chuyén dong: chay doc vi chay ngang.

Chuyén dong chay dao doc dé tién ren. Yéu cdu khi cit ren: truc chinh
mang phoi quay mot vong thi ban mdy mang dao chuyén déng mot luong bing
budic ren cén cit 1. (mm). Thue hién bign déi chuyén dong diing vit me dai ¢
¢6 budc 1, (vi diy 1a chuyén dong tao hinh phitc tap).

Xich chuyén dong chay dao (ky hi¢u U,) di tir truc chinh qua hop chay dao
dén ban may. Ky hi¢u Us trén so d6 1a hop chay dao bao dam cic ty s6 truyén
dé cdt ren €6 bUGC L, + by

Phirong trinh xich chay dao cit ren:
' S
ILvongiec. ULty =t. (mm) = U, = 'i““it—‘"“‘
‘Tml .
— Chuyén dong chay dao doc (S) tién tron: dudng truyén 14y tir truc chinh
(1 vong truc chinh) qua hop chay dao khong qua truc vit me ma qua ban xe dao
doc¢ dén co ciu banh rang, thanh rang thye hién chay dao doc (S, mm) (vi day
fa xich wo hinh don gian duge tdch rieng khong chung véi tao hinh phite tap).
Phuong trinh xich chay dao tién tron:
S, +S
P vong te. U, m.m.Z = S (mm) = U = —tnn—dmey

l.nmZ
trong doé: m, Z — modun, $6 ring cia banh rang.

— Chuyén dong chay dao ngang (S,): dudng truyén nhu chay dao doc
nhunitg khong qua banh ring — thanh rang mi budce phai qua vit me ngang ¢6
buéce t,;. Pudng nity dung chung cho khod mit va cét ren mat dau:

] vong te.U_t,; = S, (mm).

Ciit ren l& xich tao hinh phifc tap nén chi dugc diing mat déng co chinh
truyén chuyén dong cho truc chinh v ban dao. Vi may chi dé tién tron cho
phép dung hai dong co riéng ré: mot dong co chinh va mot dong co chay dao.
5.2.2. May tién ren vit van nang T620

Mdy T620 de nha may ché tao may cong cu sd 1 ch& tao nam 1964 theo
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méau mdy 1K62 clia Lién X6. Tinh nang k¥ thuat cia mdy xem bang 5-1. So d6
nguyén ly truyén dan phu hgp véi hinh 5.2. 4
1. Cac b6 phdn chinh cua may (hinh 5.3)

— BO phan ¢6 dinh: trén than may I ¢6 lap hop téc do mang truc chinh III
(goi l1a u ding) va hop chay dao (II).

— B0 phéan di dong: u dong (IV) va ban dao (V).

— Bo phan diéu khlen cdc tay gat, nut bdm, cong tic hanh trinh, bang dién
diéu khién..

—He thc“mg boi tron 1am lanh, chi¢u siang va céc phu ting kém theo nhu gia
dd, mam cap, miii chéng tam, banh ring thay thé.

nm

__%__

Hinh 5.3. May tién ren vit van nang T620 (1K62).

1, 4. Tay gat dé thay déi téc dé truc chinh, 2. Tay gat dé& cit ren khuéch dai va binh
thudng, 3. Tay gat dé vi tri cat ren phai, trai va chay dao, 5. Tay quay kep ban dao,
6. Tay quay vit me ban dao trén, 7. Nut bAm chay dao nhanh, 8. Tay gat ly hop dé dleu
chinh huéng chay dao, 9. Tay quay kep chat vong u dong 10. Bu I6ng kep u dong,
yix I Tay quay kep u déng vdi song truot, 12. Vo lang di chuyen nong u dong, 13. Tay quay
dé xac dinh vi tri chay dao, cat ren cac loai, 14. Tay quay dé thay ddi téc do chay dao,
15, 21. Tay gat dé dong md, dao chiéu truc chinh, 16. Vé lang cho chay dao doc,
17. Nam diéu khién dé tién tron va cét ren, 18. Tay quay ban dao ngang,
19. Tay gat dong dai &c khi cat ren, 20. Nt &n tat md may.

2. Cac xich truyén dong
* Xich toc do: tir dong co dién 10kW, 1450v/ph, qua bd truyén dai thang

142 ; ; : ok
o vao hop téc do dén truc chinh. Tém tit dudng truyén theo hinh 5.4 (céic s6

ghi (1), (2), (3) trén so d6 la s6 cip banh rang dn khép).
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NE
2|8

/

1450 (M} T

5

Ly hgp ma sat M1

/

7 U T JL
l -
\ Ll |

Puang ()
quay thuan (2)

Vi = My Moy

Trhudl

Budng gquay ngudc

(1)

m

(3) 2) - (2)

M
; // vn/ @

Budng truyén  Budng truyén
téc Ao cao téc d§ thép

Hinh 5.4.

Phuong trinh téng qudt xich t6c do (hinh 5.5a) phii hop véi ban vé khai
trién két ciu hinh 5.5b.

Tir phuong trinh trén ta thay:
- Duimg_truyén thuan cho truc chinh VII:
I x2x3x1=061tocdocao.
I X2x3x2x2x1 =24 t6c do thip.
Trén thuc 1€ ta thay trong nhém truyén:
22 22 ]
22 22 8888 16

V/SS\V/@E;\ L | s 2

v

1
60 60 88 4
Nl s
' 8849 4

60 49 _

60 49

c6 ty s6 truyén 1/4 tring nhau nén thyc t€ nhém nay chi cé 3 ty s truyén, s6
ciptocdothipla: 1 x2x3x3x 1 =18.
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Chuéi 16¢ do truc chinh:

ﬂ|,n2, n3 .......... nls, 13_19 .......... .nzgg

T6c do thap

Tée df cao

Bang 5-1. Tinh nang ky thuat co ban mat s8 may tién ren vit van ning:

Tinh néng ky thuit T610 1A616 1AG62 T620 1KE620
- Budng kinh gia ¢ong 19n nhat 320 320 400 400 400
—- Bugng kinh gia ¢dng 1dn nhat 175 175 210 220 220
dudi ban dao
— Buéng kinh 18n nhat 1 truc 29 34 36 36 45
chinh {mm})
— Khoang cach tam (mm) 750 7i0 750,1000,15C0 | 710,1000 710, 1000,
1400 1400
— 56 cap téc d6 truc chinh 12 21 21 23 22
~ 88 vbng quay trye chinh {v/ph) 44+1980 |(11,2+2240 11,5+1200 12,5+2000 | 12,5-1600
— S48 lugng chay dao doc va ngang 20 21 35 48
— Luang chay dac {mmivong)
Doc 0,06+3,34 |0.,08:2,64| 0,082:1,59 0.07-4 18 0,07-4,16
Ngang 0,044+2,47 [0,08+2,64] 0,027-0,52 |0,035-2,08 | 0,035+2.08
- Cat cac loai ren:
Qudc té (mm) 0_,5+9 0,5+48 1+162 1192 1:192
Anh (17} 3822 48+2.5 24+2 24:2 24:2
Médun (mm) (0,59 | (0,25:5)x| (0,5:48)n (0.5:48)n | (0,5+48)n
Pit 96+ 1 96:1 96+1
- Chay dao nhanh {m/ph)
Doc 3.4 3.4
Ngang 1.7 1.7
- Cang suat déng cd chinh (kW) 4,5 45 7 10 10
- Cang sudt déng cd chay 1 1
nhanh (kW)
— Kich thude may (mm):
Réng B52 1275 1580 1166 1140
Cao 1275| 1220 1210 1324 1350
Dai 235% 2225 2510 2522 2760,
2650 2812 2950
. . 3170 3212 3350
— Khéi kiong {kg) 1850 1400 2045 - 2161 2277,
2405 2293 2418
2370 2401 2505
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387.5 {

|
! |
iy
20, D,  — T
88 —__pf= | e i
3 36 [ 45
— il e e
: 24 7 e ;
s
LRl i
=l /S e
T f
N0 R !. 15;
R \ = 7 0T 5
3 i s 4
Sy 7 "
e 50 3 R

34 S
33 /]
K
4 .=
42 ¥
56
35
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Hinh 5.5b.




Vi yéu 16 dong luc, ngudi ta da thigt k€ tdc do thdp nhit cia dudng truyén
Cao g gén trung véi téc do cao nhat clia dudng truyén thip nyg = ne. Vay thuc
1€ may c6 23 cap t6c do truc chinh. Ly do lam tring ty s& truyén 1/4 1a dé cit
ren khuéch dai (xem phdan sau).

- Budng truyén quay nguge m_lé chinh:

Ix1Ix3x1=3 toc 4o cao.
IxIxXx3x2x2x1=12 10c do thip 1y thuyét.
IX1Ix3x3=9 téc dd thap thyc (£

Vay truc chinh ¢6 12 16¢c do chay nguge.

* Xich chay dao cdr ren: mdy T620 cit duge bon loai ren timg v6i bon kha
nang di¢u chinh: ding 2 cap banh ring thay thé (42/50, 64/97) va cho nhém co
so ding co ¢du norton chit dong hoic bj dong. Pudng truyén dong chung cla
bon loai ren theo quy luat :

Truc chinh mang phoi quay 1 vong (1 vong tc) thl ban dao mang dao phai
tinh ti€n mot lugng bang budc ren cin cit tc.

So d6 nguyén 1Y truyén din cho xich cat ren duge mé ta trén hinh 5.6.

Uit Ty s8 truyéa ddo ) . te
1 vong t

chidu bin midy d& cit ren phii 7
2 ﬁ—b—-—-y’ ----- S
42 :

heac trii s
= — U
Lde 3 > dc

s

8%
t‘;|§ (=23
1] .
zC
T
o

1
Uy Ty 88 truyén cho !

=1

1
u

biinb ring thay (hé,

Ul Ty 86 truyén trong
nhém co 6. O mdy niy ding
co can norton cho 7 1y s6 truyén 28 N L~
trong ing voi s6 ring li: 26, 28, W : :

32, 36,30, 44, 48, ] _'—

b

Uyp: TY 86 truyén nhém

Xy — Iy

£ip boi. Nhém gap boi ¢é 4 1y
84 truyén (hinh 5.7). 451 =5

&
bx |
-
3
o
o bl
o |
Iu I
T @
~4|—~ |\.>|—x -hl—t m|-

u, =1
i |

Ll]— XU
27478 :

18 28

- budc vit me-doc,

=12 anh 5.7.
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— Xich cdt ren Quéc 1¢ (con goi 13 ren h¢ mét) dung banh ring thay thé
42/50 va co cdu norton chi déng:

60 42 142, 7 35
Lvong (VID— (VHD) = | ZSM22E 22 MA XTI UL, MS(XV) 12 =
ng ( )60 ( }42 1501 136 28, gb (XV) ci
U, U,

Trong d6 Z; 12 mét trong bdy banh ring trong ¢o cdu norton tuong ing s&
budc ren can cit 1 twong tng.

Tir a6 suy ra cong thitc diéu chinh.
i = Kj.Zi. Uy,
K—tich s6 cho céc s6 ¢6 dinh trong phuong trinh trén; t,; ty 1¢ thuan véi Z, Vi;, Upb-
* Xich cdt ren médun: loai ren nay ding trong méi ghép dong. Ky hicu
m = ETE— - Phuong trinh xich cit ren médun nhir cét ren Quéc & nhung chi khac

la ding banh rang thay thé U,, = 64/97.

____________

i 60 42 164t 3725 .
! _VI_"“*...I_._| :_l_l .. L XV.2: j = TLITY
I vong (VII) g0 VID 57 | Mz;_§§_2_8__l MAXILU,, M5(XV).12 =t = tm,
U[I ch

Tuong wsuyra: m; =K, Z, U,
- m; 1y 18 thuan véi Z; va Ugpe
* Xich cdt ren Anh: logi nay ding tuong tr nhu ren Quéc t€. Ky hiéu K- s
vong ren trong mot tdc Anh (mot tic Anh 17 = 25,4mm).

BPudng truyén ren Anh theo co cdu norton bi dong va diing bdnh rang thay
thé nhu ren Quéc t& 42/50.
Phuong trinh xich dong;

60 42 142 3528 ' 28 36 1
Lvong (VID— (VIID-=.5.25 (X)=222xqyy 22 22
R IR PPR o AR b ria 125'Z; |
28 (XIU, MS5(XV).12 = ( =224
28 35 ¢ - .,
T trén suy ra: K, =K;. Z; 1
. gb

K, ty 1¢ thuan v6i Z; va ty Ié nghich véi Uy

* Xich cdr ren Pir: 1oai ren ndy ¢6 cong dung nhu ren modun.
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_I"_254 254z

m m

Ky hieu: D;
. L

(Dy; — tinh theo don vi Anh, s6'médun trong mét tdc Anh).

Phuong trinh xich nhu ¢t ren Anh va ding banh rang thay the 64/97.

4264 28363528 25,4%
| VII— VIII—|—[X—- X )————XIHU , . M5 12 =1,=—
vong (VI)— ( )4297§ )==( X )2522335( WU, M5 (XV). D,

Tuong ty ta cd:
: 1
Dpi. = K4. Zi' I

gb
Dy; ~ ty 1¢ thuan v6i Z,, ty 1& nghich v&i U,
¥ Cdt ren khuéch dai: ren khuéch dai la ren ¢é budc 16n, thuong ding cét
ren nhiéu dau mdi, tién rinh ddu trong bac v.v... Ren khuéch dai s& khuéch dai
duge 4 loai ren tiéu chuan ké trén. TY s6 truyén khuéch dai 12 2, 8, 32 1dn va véi

o e a e .aoeoo 2801 . .
ty sO truyén dao chiéu Uy, =% = 2 s€ ¢ thém hai ty s6 truyén khué&ch dai nira

1a 4, 16 tan.
Phuong trinh cit ren khuéch dai tém t-ét nhu sau:

. 49
1 vong (VII) ﬁ (VD / 49 >(V) /— \(VII) 60 (VI U
_ 27 . \ 88 / 60
EE 22
UL‘S‘ Ugh' (XV). Ms- ].2 = [de.

e

* Cdt ren chinh xéc: Yéu cdu dudng truyén ngdn nhat, dudng truyén ngin
nhat 1a dé’n'U“ déng cic ly hgp M,, M3, M; dé truc tiép quay truc vit me XV.

* Cdt ren mét dduw: 13 dudng xodn Acsimét nhu trong mam cip 3 viu.
Nguyén tic 12 phot quay tron déu va dao tién tién déu vao tam. Tién ren yéu
cdu ty s& truyén chinh xdc. O day ¢6 b tri thém & ly hop Ms ¢6 bdnh rang 28
gat an khép v6i banh rang 56 14p ¢6 dinh véi truc XVI va tir d6 qua ban xe dao
dén truc vit me ngang cd budc ren t = Smm.

+ Tién tron: dudng truyén dong gidng nhu tién ren, nhung dén ly hgp M5,
G vi tri gitra hai bdnh ring ¢é Z = 28 an khdp véi hai bdnh rang c¢é6 Z = 56
truyén qua ly hop siéu viét vao truc tron téi truc vit — banh vit 6/28. Tir tryc ndy
truyén vé hai nga vé phia trai dé ti¢n doc va vé phia phdi dén vit me ngang.

+ Tién tron doc: tir tryc bdnh vit 28 qua cap banh rang —g—% (banh ring 60
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Iong khong trén truc) qua ly hop vdu dén cap banh rang 14/66 tGi bdnh rang
Z =10, m = 3, ban xe dao chay vé phia mam cap, muén dao chiéu nguoc lai thi
gat ly hop vau dé néi chuyén déng qua banh rang dém Z = 38, dudng nguoc lai
qua bdnh ring ~ thanh rang — ban dao chay doc. .

+ Ti¢n tron ngang: gidng nhu tién tron doc nhung di theo nga bén phai dé
dén ban dao ngang qua vit me ngang t = Smm. Pao chidu chay dao doc, ngang
xem hinh 5.8.

XV XVIl XIX
28, k=6

//Zﬁ XX
60;@' §* 38

L x ]

Hinh 5.8, Bdo chiéu ban xe dao.

3. Mot 56 co cdu ciia may

Budng truyén og V6 ngoai

cong tac C Tir déng cd
= __53 chay nhanh
[ | XV Truc trdn a——.
|95 AN x
kY . D
|
56 56 E i=1

Ly hop siéu viét !
Cat ren mat dau ﬂ:ﬂ:l'El—

N=1kW
n = 1410viph

Truc tron

Hinh 5.9. Ly hgp siéu viét.

a) Chay dao nhanh: dong co chay dao nhanh cong suit 1kW, n = 1410v/ph
qua bo truyén dai Uy = I, truc tron quay nhanh. D€ tranh xodn giy truc tron do
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hai dudng truyén cing mot kic chay cOng tic va chay nhanh, ta b6 tri ly hop
siéu viét (hinh 5.9). ‘ .

* Nguyén 1y lam viéc: Khi chay dao cong tic vd ngoai lién véi banh rang
56 quay theo chiéu ny, 1& xo luén ddy con lan ket gilfa vo va 161, 161 lap then véi
truc tran 1am tryc tron quay theo, trong khi d6 mudn chay dao nhanh n, (n, >>
n;). Do ¢6 chuyén dong twong d6i (n; - n,) con lan ¢6 xu hudng bi ddy lot vao
khoéng tréng giita v6 va 151, vé va 15i tach rdi truc tron chi quay véi toc do n,.

b} Co cdu an toan chay dao: cic méy tién déu ¢6 co clu an toan cho chay
dao. Nguyén' ly chung l1a khi cit qué tai hodc do nguyén nhan gi dé ma ban méy
khong chuyén dong duge thi phai cit dudng truyén.

So dé nguyén 1y 1y hop an toan cho mdy T620 nhu hinh 5.10.

— ESSTTTIRAAN !

Jd

_ L J k=g
M

Hinh 5.10. Sa 43 nguyén Iy ly hgp an toan cho may T620.

* Nguyen 1y lam vige: tir truc tron truyén qua cdp banh ring 37/26, nhd 16
xo 2 ddy nira dong 1 cha ly hop vdu M sang tréi, mémen dugc truyén qua ly
hop qua truyén dong truc vit — banh vit 6/28 lam ban dao doc hodc ngang
chuyén dong. Khi qud tai ban mdy ngimg chuyén dong, théng qua béanh
vit — truc vit lam 1 khong quay, trong khi dé banh rang 26 vin quay, ly hop bi
trugt €p 10 xo tich ly hgp, ngat chuyén dong, dai 6c 3 dé€ diéu chinh luc 10 xo.
Nhuoe diém [ loai nay gay én. '

Voi tién ren bi qud tai c6 cdch don gidn nhat 1a ditt chét'nsi véi true vit me.

D¢ tranh nhdm 1an khi cdt ren (trye vit me quay) va tién tron (truc tron
quay), ngudi ta ding co cau khod lan tay gat dai 6c hai nira 19 véi chot ddy kéo
{7 (bénh ring Z = 10, m = 3 khong an khdp thanh riang, khi da ddng dai 6¢c
hai nira) nghia 1 chi d€ cho mot trong hai chitc nang dé lam viéc (hinh 5.3).

* Co cdu an toan chay dao clia mdy T630 (hodc 1A62): diing co vau truc
vit rot (hinh 5.11). Truyén dgng tir truc tron t6i 1 — 2 ly hgp M truc vit léng
khong 3, banh vit 4 dén bin dao, khi qua tai banh vit bi giit lai, ly hop M truot
¢p 10 xo ddy thanh chéng sang phi tryc vit roi xubng, ngat chuyén dong. Mudn
ti€p tuc lam viéc thi phdi nang true vit 1én vé vi tri in khép duge.
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I‘Bénh vit

Ecu diéu chinh

N
____________ Truc vit
%ﬁ bi roi xudng

Thanh chéng

-
:—I]

“

Hinh 5.11. Co c&u an toan chay dao cla may T630 diing co vdu truc vit rof.

* Co céu an toan chay dao cha mdy T616 (hinh 5.12).

Lo xo ludén ty vao mit
vit rén cla cang gat dé
déng ly hgp M. Truyén
‘dong tr 1-2-3-4-ban dao.
Khi qud tat vau 2 trugt sang
phai, cang gat bi xoay ning
lén trén, vién bi ldc nay ty
vao mit vat dudi cua cang
gat mo ly hgp M. Muédn
mdy chay lai ta phai ding
tay gat déng ly hgp M lai.

* Pat 6c hai nira (hinh 5.13).

Quay tay quay 1, dia
2 quay. Trén mat ddu dia
2 ¢6 ranh cong hudng
tam dan hudng cho hai
chét 3 dich chuyén, cic
chét nay gén cing véi
hai nira dai 6¢ 4, 3. Hai
nira dai 6c nay s& clng
tien hodc cing Il0i ra
theo hudng (dudi ci)
thang ditng.

4. Mot s6 két cdu chinh

Hinh 5,12. Co ciu an toan chay dao cia may T616.,

Hinh 5.13. Bai 8¢ hai nira.

Két cdu truc chinh: May T620 da chi trén hinh 5.14 v6i két cdu tryc chinh
yéu cdu do chinh xdc va ciing vimg. Chi ¥ 12 sau mot thdi gian lam viée, & bi bi
mon cin diéu chinh khe hé d6. Thit t didu chinh, trude tién diéu chinh khe hé
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6 trude, néi vit ham 11, quay dai 6c diéu chinh 10, vong trong ctia 6 bi diia 12
bi ddy vé phia trude, khe hd duoc khir, vin vit 11 him tu thao long cho ren dai
6c 10. Di¢u chinh 6 sau: Néi vit 3, van dai 6c 2 thong qua bac 16t 4, bich 5 tic
dong lam dich chuyén tuong déi 2 vong trong cta hai 6 7 va 8 nhich la1 gin
nhau, khe ho dugc khir, van vit ham 3 dé chéng tu thdo 16ng cho ren dai 6c¢ 2.

Lol S A\ T : g8 8101 tx . 1314715

.16 1718

Hinh 5.14. Két cdu cum truc chinh T620.

1- truc chmh 2- dai 6c; 3, 11— céac vit hdm, 4- bac ddy; 5- vong chia dé, 6— bich sau é;
7, 8— 6 bi, 9— dai 6¢ ham; 10— dai éc¢; 12— bi dlia; 13— phan dinh vi mam cap vdi truc;
14— mam cap; 15— phan ren lap mam cap; 16— mét 16 cén; 17— vau chéng thao 1dng ren
mam cap; 18- vit kep chat.

Diéu chinh khe hd 6 bi true chinh mdy 1A616 (hinh 5.15) ciing lam tuong
w nhu trén. G day luu y 1 do o6ng lién banh rang 14 lap then véi banh dai 11
duge do boi hai 6 9 va 13 nén luc cha bo truyén dai khong tic dung truc tiép
vao truc chinh, do dé dnh hudng khong ding ké dén do vong clia truc chinh 1.

Két cdu cum ly hop ma sdt: truyén dan va dao chiéu truc chinh may. Khi
kéo tay gat diéu khién 15 hoac 21 (hinh 5.3) 1én trén thong qua hé théng tay
don qua banh rang thanh rang tic dong (hinh 5.16) lam bac 12 dich sang phai,
dudi buém 13 ddy chot 9 sang trdi qua 6ng ren 8 déng ly hop truc chinh quay
thuan. Khi can quay nguoc lai an tay gat diéu khién xuéng dudi, bac 12 dich
sang trdi, chot 9 sang phai déng ly hogp dao chiéu 11. Bo ly hop niy vira ¢6 tic
dung truyén chuyén dong vira ¢6 tdc dung an toan cho chuyén dong chinh. Khi
bi qud tdi truc chinh quay cham hodc khong quay trong khi dé cdc dia ma sat
trong 6 lap then hoa véi truc 1 vin quay, cdc dia ly hop 6 va 5 truot 1én nhau,
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chéng duoc qud tdi. Di¢u chinh khe hd giira cdc dia ly hgp 5 va 6 biing cdch an
chot 15 quay dai 6¢ 7. Lo xo va chét 15 cai vao ranh dai 6¢ 7 chéng thdo long
dugc méi lap ren gitta 7va 8. ;

A A 71882100501 12 13- 14 1516. 17 18 1920

Hinh 5.15. K&t cdu cum truc chinh may 1A616.

1- truc chinh; 2, 15— dai éc; 3,16— vit ham 4, 18— bich chan; 5- bu léng;
6, 10, 12— bich dé é&; ?—obldc'i 8-6 chan 9, 13- 8 bida; 11— bu ly;
14— banh rang lién truc; 17— 6 con 1an hai day; 19— go vat dé chong thao long
mam cap; 20— phan dinh tdm mam cap; 21— nép bao vé.

0 T A 123456 789 10 11

& o _ £ 1213 14
/ sy 3 s
77, ZIN =
= | { 1 2an: AN
= e )
e —— '.-!'
| >
2 8
17 § 00 15
19
16 g A

Hinh 5.16. Két cau cum ly hop ma sat,

1— truc truyén; 2— chét, 3, 4— vong dém; 5- dia ma sat I4p then hoa ngoai vdi v lién banh
réng 19; 6 dia ma sat |ap then hoa trong vdi truc 1; 7, 10 — dai 6¢ diéu chinh;
8- 8ng ren; 9— chét; 11— dia ma sat dé chay ngudc, 12— bac trugt, 13— buum
14— truc dong md ly hdp; 15— chét ham; 16— banh dai; 17— bich da &;
19— khdi banh rang 2 bac, 20— banh rang truyén dudng chay ngudc truc chinh.
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Hinh 5.17. Két cau ban dao.,
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Két cau ban dao: céc chi tiét co ban ctia ban dao di chi trén hinh 5.17.

Chay dao cong tdc: qua ban xe dao lam quay bénh rang 13. Banh rang 13
then bdn nguyeét v6i vit me 2. Khi vit me 2 quay dai 6c 3 mang cum ban dao
ngay trén chuyén dong tinh tién dua dao thyc hién chay ngang (dé thuan cho
théi quen diéu khién, tay quay 11 quay thuan, ban dao tién vio va nguogc lai, thi
vit me dai 6c ¢ day phai dung ren trdi).

Ban truot 8 mang ban kep dao c6 thé chuyén dong vuong géc véi ban dao
ngang theo dudng dan huéng “mang ¢4 9. Ca khéi ban dao trén 6 ¢é thé quay
trong mot pha_im vi géc nao d6 (dé tién con bang quay ban dao trén) mudn vay
phai néi dai 6¢c kep 7 quay réi lai kep chat.

Khi vit me dai 6c mon cdn khir khe hd dich chuyén ca hai chiéu thi diéu
chinh bang chém théng qua bu léng 5.

0 TR U AN B T o I
AT N2

T =

Hinh 5.18. U déng may tién 1K62.
a) mat cat doc; b) mat cit ngang; c) cd cau kep u déng. _

1—than u déng; 2— nong u dong; 3— kep nong u déng; 4— vit me; 5— dai 6¢: 6, 9- bich;

7, 10— vit; 8- 6 bi chan; 11— tay don kep u dong; 12— vé lang; 13— dan hudng nong u
déng; 14-bu Iéng; 15— dai 6¢ diéu chinh; 16— bu 16ng; 17— dai &c; 18— vit ham: 19— bac;
20— truc léch tam; 21-vit; 22— vau kéo u déng; 23— ban trugt; 24— don kep; 25— vit ham:
26— dai oc; 27— tay don; 28— thanh kéo; 29— dai 6¢ chinh; 30, 31— vit me di chuyén ngay

U dong; 32— ban trugt ngang; 33— vit; 34— vau trén ban dao néi vdi u dong.
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Két cdu i dong: trén hinh 5.18 gi6i thiéu két cdu u dong clia mdy 1K62.
Cong dung ctia y dong la dé chéng tam khi tién cdc chi tiét dai, dé khoan 16 khi
lap mii khoan hodc bau khoan vao nong u dong. U dong di chuyén doc theo
dudng dan hudng bing hai céch: :

— Di chuyén biing tay ddy ca khéi chuyén dong.

— Di chuyén theo chuyén dong clia ban may.

Trén ban dao ¢6 mot vau 34 khdp vé6i vau 22 cha u dong, khi d6 phai gat
tay don 11 dé khong kep u dong vao bang mdy. C6 thé khoan theo cich nay.

* Thao tdc khi khoan: lap miii khoan hodc bdu khoan vio con nong u dong.
Kep chit u dong vao bang mdy bang tay don 11, néi 1dng tay quay kep nong u
dong 3 quay vo ling 12 dé nong u dong tién.

5. Mot s6 phu tung gad lap thuong ding trong mdy tién

Mam cap: c6 hai
loai 1a mam cap 3
viu va 4 vau (hinh
3. 190

Mam cip ba viu
(hinh 5.19a) 12 mam
cdp tu dinh tdm khi
quay bdnh riang con
3 dia 4 quay, cAc
ranh dudng Acsimét
cua dia an khdép véi
ba vdu lam cho ba
vau nay tién vao hay lui xa tam.

_ Hinh 5.19. Mam cap.
Mam cap bén vau dé kep cdc cni uet co minn aang pnuc tap hon nhd cdc
vau kep diéu chinh doc lap (hinh 5.19b).

Mui tam: ¢6 mdi tam c6 dinh (hinh 5.20a) va mii tam quay (hinh 5.20b).

Hinh 5.20. Mai tam.
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— Giad d& (Nuy nét): tdc dung nhu géi ty phy khI tién cdc chi tiét dai. Gia d&
lap ¢6 dinh trén ban dao (hinh 3. 20.

Hinh 5.21. Gia 4a.

Bau kep miii khoan (hinh 5.22).

Biu kep miii khoan dé lip vao con ndng u dong dé
“khoan ¢6 thé chay doc bing 1ay hoidc chay ciing véi
ban dao doc (nhu trén da néu).

5.2.3. Biéu chinh may tién

Xuat phit tir yéu cdu k¥ thuat cha chi tiét gia cong
(vat li¢u, do chinh xdc, d¢ béng bé mar) dé xdc dinh
quy trinh cong nghé gia cong trén may, chon dao, chon
ch& do cit cho phit hop. Théng thudng ¢6 cdc budc sau:

— Chon gd lp, dinh vi kep chat chi tiét cho phi
hop. & mdy tién thudng c6 ba cich gd kep: kep bing
mam cidp ba hodc bon vdu; chdng tam hai ddu truyén
lyc, voi chi tiet dai kém cing phdi ¢b gid d& (Nuy ' o S
nél), mot ddu kep vao mam cap, mot ddu chong tam.  Hinh 5.22. Bau kep méi khoan.

— Lap v chinh dao diing yéu cau.

~ Kiém tra mdy trudc khi tién nhu dén chiéu sdng, diu boi tron, nuéc 1am lanh..,
~ Diéu chinh cdc tay gat theo ché d6 cét da dinh.

Sau day gi6i thieu mot s6 cong viée tinh dé chinh mdy.

a} Diéw chinh mdy dé' cdv ren chinh xde khéng cé trong may

Nhu trén da trinh bay, cit ren chinh xdc dudng truyén khong qua nhém co
s¢ va gdp boi ma qua bdnh rang thay the dén tha“mg truc vit me (hinh 5.23).
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tm
Hinh 5.23.
Phuong trinh tdng quat cho xich cit ren 1a:

g o=t

m e

1vongtec U,

o..]n

d
“b’
trong dé: U, — ty s6 truyén déo chiéu va c& dinh;
t,, — budc vit me trong may;
t. — budc ren cin cét;
a, b, ¢, d — 56 rang cla cdc banh rang thay thé.
. _A_ac

U, =——< =22
““JU,.t B bd

de " m

Tir bi€u thifc trén ta phai tinh a, b, ¢, d dé 1ip ghép durge thoa man:

a+b2c+(15+ 22) (dinh binh rang ¢ khong cham truc l4p banh rang a)

€ +d=b+ (15 + 22) (dinh bénh rang b khéng cham truc lap banh rang d)

S8 rang cia cdc bdnh rang 14y theo tiéu chudn:

- Boisd coa 4: 20, 24, 28,32,......., 120

- B0i 86 cua 5: 20, 25, 30, 35,......., 120

va cdc bdnh rang dic biét: 47, 97, 127, 157.

VGi cdc mdy dic biét 1a mdy chuyén ding c6 nhiéu banh rang thay thé kém
theo cho phi hgp v6i vige diéu chinh cdc xich truyén dong.

Khi tinh thudng gap tri s6 25,4 va .

25,4 =% sal sé: 0
25,4:4—0'@ sal 86: - 0,013
7.9
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18.24

25,4=—""+ gaisd: + 0,046
17

25,4= -l-% sal sO: — 0,061

= 47.127 sai 88: — 0,0005
95.20 .

T= M sai s8: + 0,021
97.5

n=1221 sai s6: + 0,004
127

= %2— sal s&: + 0,004

= ﬂ sai s8: — 0,050
50

* Céc phuong phdp tinh bdnh rang thay thé:

— Phan ra thira s& nguyén 8: vi du diéu chinh mdy dé cit ren t, = 4,75,
[m = 12! ljdc = ]:

475 475 5519 194 25 _76 25

12 1200 6020 60 204 60 80
a=76,b=060,c=25, d=80 v thod min didu kien lap:
*a+b>c+(15+22)

76 =60 > 25 + (15 + 22)
*c+d>b+ (15 +22)

25 +80>60+ (15 22)
— Tinh gan ding:

A
U,=— =a,+ 1
B

i

tt

Trong dé: a, = A : Bdu C,
a,=5:CduD.
4, =C:DdvE.
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, 40 | ,
Vi dg: U, :E}; (khong phan tich ra thira s¢ nguyén 6 dugce).

U, =0+ 1
2+ L
1+ 1
1+ 1
2+—LT
1+-
5
_ 40
*103
Um:l
2
Uruzz“]—lzl
2+- 3
1
ULL3=' ]] =E
2_+_ . 5 .'
1
T+-
1
1 5
Um: i zﬁ
2+ ..l._.
1+ l
1+—
2
. . 55 25 a
Ching hanlay U =— —=""="
EHRAY Hu =35 65 T b
Nhu vay fa cé: .U, 2t =t

dc‘g' m <

t. — budc ren cit ing vai U,
Sai s6 budc ren tich luy trén chiéu dai 1000mm dugc tinh:

=5‘-_—t~‘10003[5]

[

[8] gid tri cho phép tra theo cdc bang dung sai ren.



— Tra bang: Trong nhiéu tai lidu d3 dua ra cdc bing ty sd vdi mirc do
chinh xdc ma k¥ thuat cho phép.

Vidu: U= % bdng ty s& cho nhé hon 1

L BT 614346128
U 223 1185

1185  3.5.79 _60 ?9_3_(:_
728 222713 5652 bd
Tuy theo ty s8 U, ¢6 thé dung 1, 2, 3 cip banh ring thay th& va chid y s6

cap banh rang &n khép phéi dim bae ding chiéu chuyén dong cho ban dao hoic
dung U,, dé€ diéu chinh cho hgp 1y.

hay U=

b} Diéu chinh may dé cdt ren nhiéu dén moi
So d6 cit ren nhiéu
ddu moi nhu hinh 5.24, &
“Trudc hét diéu chinh
mdy dé cat duoc budc )’D N\ 7
x0dn (. (nhu trén), sau
dé thyc hién phan do. Mo

Co6 cdc phuong phéap S
phan d¢ sau: te |

— Phan dé phéi:
Dao khong chuyén dong. Hinh 5.24. So dé cit ren nhiéu ddu méi.

1]
Chuyén tir méi ren ndy sang m6i ren khéc ta quay phoi di mét géc o =-?ﬂ-
(K — s6 dau méi ren), khi d6 phai diing tay gat 2 hodc 3 (hinh 5.3) dé cit duong
truyén xudng chay dao. Quay réi lai dua tay gat 3 vé vi trf 4n khép nhur ci. Xdc
dinh géc o bang vanh chia d¢ phia sau truc chinh, vanh chia cé s& vach déu.

TrgcchinhcéthéquayLLLJ—L—LllJ_ll

60°30°20715712710°6'5°4°3°2
mdi ren: 60, 30, 20, 15, 12, 10, 6, 5, 4, 3, 2.

vdng, tuong ng so

— Phdn dé dao phéi khéng quay: Tinh tién dao nhd ban dao trén theo vach
chia hoac ding d6ng hé so d€ xac dinh méi 14n phan do mot luong S = tE Do

khi ta gd nhiéu dao céch nhau mot lugng S dé gia cong déng thdi cic moi ren.
c) Diéw chinh mdy dé tién con

Gia strtién chi tiét try c6n nhu hinh 5.25a.
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Hinh 5.25. Diéu chinh may dé tién cén.
Cach 1: (hinh 5.25b).
. % p o ohfly ki Eaks.
Quay ban dao trén theo khic vach con tuong tng — céch nay diung cho
truong hop chiéu dai L khong 16n.

Cdch 2: Phéi hop chuyén dong chay dao doc T, va chay ngang T, (hinh 5.25¢)
ST+ T Dung cho truong hop chiéu dai L ngan.
' 14GI2I08 104

=I5 2

i
W

a) b) 1 b ' ] B8

%

|
Hinh 2.26. Dung dé ga chép hinh.
a) bang ca khi; b) bang thuy luc.
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Céeli 3 (hinh 5.25d): dénh léch u dong theo phuong Y (trong mit phang

XOY) mot luong y = — cdch nay dung cho trudng hgp khi chidu dai L 16n.

Cdch 4. dung d6 gd chép hinh bing co khi (hinh 5.26a) hoac chép hinh
thuy hre (hinh 3.26b).

Tinh thoi gian cdt got t, cho cdc nguyén cong tién (hink §.2 7).

Gid su ta cdn 1inh thoi gian tign
doc va cit diit trén mdy tién, tién |
chi tiét (hinh 5.27).

=

Got: n,—~ s& vong quay 1ruc
chinh (vong/phuat);

\021

10°
s — lugng chay dao (mm/vong):

e ]
L. d -- chidu dai va dudmg kinh
chi 1iét {mmy): —T o5
b - chidu rong dao cit dis (mm): _
0.5 - Khodng cach gifia dao v S

phét trude khi vae chay dao theo § Dao cit dut
{mm/vongy:

N,

E,

a

Dao tién ngoai

0.2 lrong chay qud cia dao © Hinh 5.27. Nguyén cdng tién.
cat diit

10" gée nghiéng ciia dao cart dun.

Thoi gian cit khi chay tién doc hét chidu dai L:

(= L+0.:>(ph)
nlcsd
Thé gian cat dit:
.. d n
0.3+—-_}—+0.2+b1g]0
i, = S (ph)

ns

won

Ta c6 thé tinh niing suat cong nghé (chi tinh thai gian cit got khong kc thai
gian chay khong va thoi gian phu khac) cho hai nguyén cong nay:

Q = —— [chi 1iéV/1ph]
t, +1,

Hinh 5.28 va 5.29 gi6i thi¢u so do dong may tién TE16 va 1AGIG.
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N = 4 SkwW
n = 1450 viph

Il

D

i1 | = i F¥i2

.--\|||."|J_1-lll--'l—|_—
E

"

el =6mm

L=}

WA

N=i&8kw

n = 1440 vpph

f |
| T T |
v T el
vy 1E == FEE
@138 ( iy g2 o 35 B
e B! |z e
, ®iv o oa oon BfFIlT
E|Z
:L'
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Hinh 5.29. So d6 doéng cia may 1A616.
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5.3. KIEM TRA THONG S8 HINH HOC MAY TIEN

O day chi néu céch ki€m mot vai thong s6 k¥ thuat cin thiét cda mdy khi
mdy di duge ché tuo xong va ldp dit hoan chinh.

Do chinh xdc cic thong s6 kiém da duge quy dinh trong 1y lich mdy. Dung
cu kiém dong hé so 0,001, cdc truc kiém. _

Kiém I: Kiém do ddo hudng tam cia tryc chinh. Déng hd so ga kep trén
hop téc d0, dau do t¥ vae phdn tryc Hp mam cip cha truc chinh, quay truc
chinh, Do chinh xdc chi trén déng hé (hinh 5.30).

Hinh 5.30. Kiém 46 dao huéng tam.
Kiém 1I: Kiém d¢ ddo hudng tryc cha truc chinh, truc kiém lip vio cén
truc chinh, dau do cta dong hd so ty vao dau truc kiém, sai léch duge chi
trén déng hé (hinh 5.31).

===

Hinh 5.31. Kiém do dao huéng truc.
Kiém 111: Kiém d¢ dao cha 18 con truc chinh, truc kiém lip vao 16 con truc
chinh, kiém d¢ ddo theo hai phuong: ddt ddng hé & vi tri ding va ngang.

Hinh 5.32. Kiém dé song song.
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Kiém IV: Ki€m d6 song song tam ciia truc chinh véi ban dao doc: cho
ban dao doc tap déng hé chay, ddu do ty vao tryc dé kiém theo hai phuong
ditng va ngang (hinh 5.32). :

Kiém V: Ki€m do song
song cla dudng tam u gﬂ@_
dong vé1 hudng chay dao . - i
doc. Doéng hé so lip trén
ban dac doc, diu do ty e = =
vie truc kiém (hodc vd

ngodi nong u dong) cho : @

ban dao chay doc ty vao S : J
hai  phuong dimg va L

ngang, sai s& chi trén Hinh 5.33. Kiérn d6 song song cila dudng

g . . - tdm u déng va hudng chay daoc doc.
dong ho so (hinh 5.33),

Kiem VI: Ki€ém d¢ déng tam cua am truc chinh va tam u dong. Truc
kiém dugc chéng tam hai ddu: u dimg va u dong. Kiém tra hai phuong ding
vit ngang tai hai ddu truc ki€m gdn u diéng va u dong. Céch kiém nay c6 thé
kiém tdng hop do song song chuyén dong cia ban dao doc v6i dudng tam
truc chinh va ¢ dong (hinh 35.34).

o B 9 . &

— b

Hinh 5.34. Kiém d6 ddng tam cla tam truc chinh va tam y déng.

5.4. MAY TIEN REVONVE, MAY TIEN DUNG, MAY TIEN CUT
Phdn nay chi néu dac diém, khong hoc ti mi vé so dé dong.
5.4.1. May tien Révonve
a})Cong dung

Dung trong sdn xuat hing loat dé gia cong san phim cé dang tron xoay,
lam nhiéu céng viéc bing nhiéu dao khic nhau: dao ti¢n, khoan, ta ré, ban
ren. doa v.v... Tuy theo sin pham gia cong, khi didu chinh mdy ta lap sin
trén mdy tat cd cdc dao cdn dung theo quy trinh cong nghé da dinh.

— Vé hinh dang bén ngodi mdy nay gidng mdy tien thudng nhung c¢o
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thém mot u dao (Iap duge nhiéu dao) thay chd u dong clia may tién, mdy ¢6
th¢m mot 86 ¢it d€ han ché hanh trinh ti€n doc dé xdc dinh chiéu dai khi gia
cong. Mdy khong ¢6 truc vit me vi khong tién ren bing vit me (thay bing
ta ro, ban ren, thudc chép hinh ren mau...) cé hop chay dao Révonve dé diéu
khién chay dao tir dong v dao Révonve. '

— Phan loai: hién nay ngudi ta phian ra may gia cong vat licu phoi thanh
va mdy gia cong bang mam cip hoac mdy cé u Révonve thing ding va mdy
¢é u Révonve nim ngang,

— Kich thude co ban cta mdy: dudng kinh 16n nhét: ciia phoi thanh gia
cong (loai mdy gia cong vat liéu thanh) va dudng kinh 16n nhat clia chi tigt
gia cong trén than mady va trén ban dao (loai mdy gia coOng trén mam cap).

— Dac diém chinh cla mdy: gia céng chi ti€t theo nguyén tic tap trung
nguyén cong, nang suit cao, thoi gian phu it nhat, thg diéu khién mdy bac
thip, ton thaoi gian diéu chinh.

b} So dé dong ciia may Révénve I1M36 (hinh 5.35)

— Xich téc do: tir dong co N = 5,8kW, n = 1410v/ph qua dai truyén %-3—0

lam quay true 1. Béng ly hop M, hay M, chuyén dong quay s& truyén tir truc

I-IIT cho hai con dudng thuin chiéu va dio chiéu (¢6 thém bdnh rang dém
58 tren true II) truyén 11€p qua truc IV, qua truc V-VI c6 12 téc do khac
nhau (yéu cau sinh vién tu viét ra phuong trinh xich dong tdng quat).

— Xich chay dao cong tic: tir truc chinh VI _ﬁfﬁﬁ}é VIl (true tron)
45 39 36 18
dén hop xe dao cha gid dao vusng va hop xe dao cta u dao Révonve.
+ Chay dao cta gid dao vuong:
Tir trye tron VII qua truc VIII-IX-X (co cdu then kéoY qua truc vit bianh
vit tdi ly hagp M, - XI chay dao doc thuan hodc tdi ly hop M, — XII chay

- dao ngang thuan. Musn dao chidu phai gat cho khéi banh ring di truot hai

bac trén truc VII sao cho binh rang 30 cla no dn khép véi bdnh ring 35
(léng khong trén truc X — banh rang nay dém vio giira hai banh rang 30 va
35 trén truc VI _

+ Chay dao doc cila u dac Révénve: Dudng truyén dong gidng nhu trén:
tir truc VII-XI tdi banh rang Z14, thanh ring m = 3,5.

- Xich chay dao doc nhanh y dao Révonve. Xich néi truc ti€p tir chuyén
dong quay cla truc 1 qua dai truyén tdi truc XIH gat ly hop M¢ hay M,

chuyén dong truyén qua c¢o ciu dao chiéu hinh c6n :;;32 to1 banh rang 714,

thanh rang m = 3,3 diéu khién u ban dao Révénve ti¢n nhanh.
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) Mot vai co cdu ciia mdy Révénve -

Mot s6 co ciu dién hinh:

= Co cdu chay dao tr dong kep phot thanh.
— Cic loai u Revénve.

— Cao cdu quay u Révonve,

= Co cdu hdm chay ddo doc r déng clia ban dao Révonve v.v...

050

! ey =

S0 N

\ AN
/!

Hinh 3.36a. Cd cdu chay dao va kep phai thanh.
—

> P TTPTTTTITTTT TTITTH, 5
7 E 2
’ ~ Y
, | 1 ) 5
e RRTAN — 7
a NTA |2

Hinh 5.36b. |) Révénve 1M36.
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+ UJ dao Révonve gom cd ba loai: u dimg, ngang va xién ¢hinh 5.37a, b, ).

Trong qua trinh gia cong, dao dich chuyén theo phuong X (va diéu chinh
theo phucng Y).

. Hinh 3.37. Cac u Révonve.

+ Co cdu ham chay dao tir dong cita bin dao Révéave (hinh 5.38).

AN i ] / /

\ A
\ 5
aN ) AN
e L,\\ <
N NN
8 7 g & 4
9
10
Hinh 5.38.
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U Révonve | c6 6 mit dé ldp dao, cit ty 2 c6 dinh ldp trén truc ¢ir 3. Truc
¢lr 3 ¢6 6 canh. Khodng cdch gita viu ty ¢6 dinh 2 va ty di dong 5 chinh 1a do
dar chay dao tu dong cin khong ché. _

Khi quay diu Revonve d¢ chuyén dao l1an lugt qua 6 mat thi true cir 3 cling
chuyén qua 6 mat, wen dé da lip sdn 6 cit 1y 2 thich g vdi timg do dai gia
cong di diéu'chinh. : '

Pudng truyén dong lién hé gitta u 1 va truc cir 3 nhy sau: u 1l — hai ciip

) < Z, o Z, Z Ca .
bdnh rang chéo Z—‘;— banh rang truc —*.—% truc ¢ir 3 va cdc banh rang ¢ ty
ul ] ’ 5 fr

80 truyén biing 1 nén y | quay mot gée 60%, truc cir 3 cling quay mot géc 60°.

Qua trinh ham tr dong nhu sau: bin dao Révonve chuyén dong sang trii
mang thanh doc 4 (I6ng khong trong g& d& cua ban dao) vau di déng 5 chuyén
dong mang 5 chuyén dong theo. Khi viu 5 t6i cham vao viu c¢§ dinh 2, né bi
gilf lai, thanh doc 4 cfing dimg lai trong khi d6 ban dao con tiép tuc bi kéo vé
phia chuyén dong. Chét nghiéng 7 c¢6 dinh v&i thanh ngang 8 va ép vd&i milt
nghi¢ng cla thanh doc 4. Chét nay déng thoi bi thanh 4 giit lai va bi thanh 8
(nam trong rinh ngang clia ban dao) kéo theo ban dao nén nd trvgt theo hudng
mat nghi¢ng day thanh 8 chuyén dong ngang sao cho chat 9 ddy chaét L} cla
tay quay 10 ra khoi 6 dinh vi, tay quay 10 roi wr do ngit ly hop M, {trong hop
xe dao cua ban dao Révonve may 1M36) him chay dao (tay gat & canh tay gat
10 dung dé déng md ly hop M,, M, thuc hién chay dao nhanh ban dao
Révonve. Hai tay gat nay khod 1dn nhau, chi khi tay gat 10 roi xuéng mdi gat
duge tay gat con lai).

5.4.2. May tién cut (hinh 5.39)

Diing gia cong nhimg chi tict 1dn cé dudng kinh trong khoang 300 + 700mm
va hon nita. Ty ¢ gitta dudng kinh vd chidu dai cha chi tidt gia cong 1a

- L PN . e z
0,5« > < I, trén mdy nay lam cdc cong viee tién (khéng cat ren).

= @il
@
= =L G

Hinh 5.39.
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Thuong c6 hai loai mdy tién cut: loai bing mdy va than mdy lién mét khoi
(gia cong chi ti€t nho hon va dai), loai than may va tru d& ban dao tich roi {gia
cong chi ti€t 16n va det).

Khuyét diém chinh cha mdy tién cut la: gd dat chi ti€t khé khan va ning
sudt thdp (vi chi tiét quay xung quanh truc ndm ngang, do trong luong ban than
ludn lam cho no bi 14t nhio xutng) vd do chinh x4c kém. Hién nay ngudi ta
thay thé may tién cut bing mdy tién dimg.

5.4.3. May tién dimg

C6 cong dung nhir mdy tién cut, chi tiét gia cong c¢6 dudmg kinh [én t6i hon

20m, khéi lugng mdy t6i hon 1700 tan.

Do chi ti€t quay xung quanh truc thing ding nién g dat chi i€t an toan,
chinh xdc cao.

CAU HOI ON TAP

. Thanh lap so dd két cdu déng hoc may tién.

. Trinh bay vé& may tién rén vit van nang T620.

. Céch diu chinh may tién: tién con, tién ren chinh xac, ren nhigu ddu mdi.
. Cong dung mét s8 may khac,

. Cach diéu chinh khe hé & bi truc chinh khi bj- mén.

. Viét phuong trinh xich t8c dé va chay dao tién ren tién tron cho may T616 va 1A616.

-~ ot A W N

. Tinh banh rang thay th& d& cit ren chinh xac: t = 5,75, t, = 12,7, U, = 1.
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Chuong 6
MAY KHOAN — MAY DOA — MAY TO HOP

6.1. MAY KHOAN

Mdy khoan dung dé tao hinh cdc mit try trén trong biing dung cu khoan,
xody, doa. Phuong phdp tao hinh & day 1a phuong phdp quy tich do tiép xic
diém giGia dung cu va phoi. Do d6 ciu tric phdn tao hinh cla mdy khoan van
ning ¢6 cung dang cfu tric nhur nhimg mdy tién. Nhin chung cdc mdy khoan
khac nhau li do mét vai bién hinh phu thude vio b6 cuc va céng dung dic bigt
cia né. Riéng mdy khoan cin c6 cdu trdc dong hoc phife tap hon vi ¢6 nhimg
nhém chuyén dong phu do dong co riéng truyén din. Cau triic dong hoc ciia
mdy khoan 16 sau cing phitc tap hon, né ¢6 thém nhém dong hoc dé di dong
chiéu truc miii khoan theo chu k¥ nhém thoat. phoi ct d& dang.

6.1.1. Céng dung va phan loai

Do cau tric déng hoc, ngodai sd trudng khoan 15 thi mdy khoan c6 thé gia
cong ren trong 16 bang tard, doa thudng, mai nghién 18, cit dia tir vat lieu dang
tAm v.v...

C6 cdc kiéu mdy khoan van nang sau day:
1. Méy khoan ban mét tryc chinh d€ khoan 16 nhd, mdy duoc dung nhiéu
trong nganh ch€ tao dung cu. Tryc chinh ¢6 s8 vong quay cao.

2. Mdy khoan ditng duge diung rong rdi dé gia cong 18 trén céc chi tist
khéng 16n. Ta phai x& dich chi tiét sao cho truc miii khoan triing véi truc 18
“can khoan.

3. May Khoan cin {cdn goi 1a mdy khoan huéng kinh) dé khoan cic 15
trén chi ti€t ¢6 kich thuéc 16n, Chi tiét dat ¢d dinh, cén hop truc chinh khoan
s& di dong tinh ti€n doc c4n khoan va quay xung quanh tru cdn khoan dé téi vi
tri 16 khoan,

4. Mdy khoan nhiéu truc chinh ting nang suit lao déng cao hon nhiéu so
v61 méay khoan mot truc chinh.

5. Mdy khoan ngang d€ khoan 16 sau.
Ngoai ra con ¢6 mdy khoan 16 tam d€ khoan 18 tam trén cdc mat diu phoi.

Cic kich thude co ban cha mdy khoan 12: dudmg kinh Ién nhat khoan dugce déi
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vOi vat li¢u gia cong da quy dinh, kich thuéc con truc chinh va hanh trinh 16n nhat
ctia truc chinh, khoang cdch tir mit du truc chinh dén ban mdy hay tam dé.
Do chinh xdc 16 khoan thudng dat cap I11.
6.1.2. May khoan ding

Bo cuc va dac tinh ky thuat:

May khoan ditng van niang c6 bé cuc
(hinh 6.1a) gom tam d¢€ 11 lap tru dimg 7,
hop toc do 4 chita truc chinh 14 lip mii
khoan 13, hop chay dao 6 tay quay 8 dé
tinh tién tryc chinh thyc hién chuyén
dong chay dao wr dong hodc bing tay va

- ban mdy 12 c6 thé diéu chinh vi tri thing
dimg theo duong hudng thing ding cua
tru ding. Truc chinh c¢6 chuyén dong
quay tron va tinh ti€én. Gam mdy khoan
dimg duogc ché tao tuong tng véi dudng
kinh khoan 16n nhat tr 18, 25, 35 va
S0mm...

N

AR

s
e
AR

b)

Hinh 6.1b. Mot s6 loai dung cu phu dé dinh vi va kep chat dung cu cét trén truc chinh
may khoan.

Miy khoan dimg 2135: gia cong duge 16 c6 dudng kinh 16n nhat 35mm véi
vat lieu thép 45, vat liéu mii khoan 1a thép gié. So dé dong nhu hinh 6.2.

b 3¢
- Xich toc do: tir dong co N = 52kW, n = 1440v/ph, cap banh ring S_; -

.. g 24 32 ; e Lo
khoi banh rang di truot [E j_gﬁ] — bdnh rang thay thé %— khoi bidnh
; 1 4 3 ! i
rang di trugt hai bic [ﬁ é;] — 101 truc Chh.]h quay tron.
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N =52 KW
n'= 1440 \J’fph

!

Hinh 6.2. May khoan ding 2135.

Xich chay dao: Tu truc chinh mang mii khoan (trén hop téc do)
40 25 32 (58 28} 1 :

——,——,—— qua L ; t6i co cdu then kéo —— (truc vit banh vit) téi
60 62 42 B3 960 50
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binh rang 14 thanh rang m = 4 khdi, truc chinh dua miii khoan tinh tién
léen xuéng. '

— Co cau chay dao tu dong ctia mdy khoan ditng 2135 (hinh 6.3).

JUR -~
'k = A AB Nhanh {tay) 1

e B Bc Cong tac v aong)
% a €O Nhanh (tay) 8 .

/// ¢ DE Cdng téic (v ddng)
/ .
7

D EA Ldi nhanh
ftay hay by ddng )

Hinh 8.3. Ca cdu chay dao ty déng clia may khoan ding.

Co cdu chay dao thang dimg ty dong clia may khoan ditng dé thyc hién mot
chu trinh khoan tr dong (hinh 6.3a):

Chuyén dong truyén tir truc chinh khoan (hinh 6.3c) qua hop chay dao U,
tSi true vit 1 banh vit 2 (1 ddu méi, 50 ring) quay 16ng khong trén truc I. Muén
chay dao ty dong phai truyén chuyén dong quay ciia bénh vit dén truc I. Quay
kay quay 6 mot goc 30" (tay quay 6 1ap véi truc I biing chét 7, ché lp chét 7 xé
ranh nhu hinh v& 6.3b, nira ly hop 5 ciing mot khdi véi tay quay 6) quay di 30°
phin 161 cfia n6 s& ddy vao phdn 18i cfia nira ly hop 4 1am nita ly hop 4 dich
chuyen sang phai nén 15 xo lai, dong ly hgp viu 3. Banh vit 2 quay truyén qua
vau 3 t5i ly hgp vao truc I — banh riang Z,,, thanh rang m = 4, truc chinh chay
" dao tvr dong.

+ Muén khong ch€ hanh trinh chay dao ty dong ngudi ta ding viu di
déng 10 va vau ¢6 dinh 11. Tay quay 6 quay banh ring 8 (gin véi tay quay 6)
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quay, thanh rang 9 tinh tién téi khi ndo vau 10 bj vdu 11 gii lai, lam cho 5
ding lai, 4 quay tir vi trf kénh lai trd vé vi tri nhu hinh vé, ly hop 3 mé ngat
chay dao ty dong. -

Trong khi dang chay tu dong muén chay bang tay (quay nhanh) ta truc ti€p
quay tay quay 6, truc I sé nhan chuyén dong cla tay quay ma khong nhan
chuyén dong clia banh vit 2 vi ly hop 3 ¢6 vdu mot chiéu (hinh 6.4).

Banh vit 2 quay (theo chiéu mii tén) bit 4 quay, néu ta cho 4 quay nhanh
hon thi hai mat vau trugt 1én nhau.

Chét doc

|t

5va g I

Hinh 6.4. _ Hinh 6.5.

+ Muén hiam khong chay dao tr doéng ngudi ta 4n tay quay vio (theo chidu
truc) c6 mot chét doc ndm song song véi tryc I s& chui vao khe hé ciia truc I
ham chdt 7 khong quay twong d6i véi truc 1, khong c6 tdc dung déng ly hop véu
3 (hinh 6.5).

+ Thyc t€ trén mdy: bdnh ring 8, thanh
rang 9, vau 10 va 11 b& tri nhu hinh 6.6.
Cdp 8, 9 1a cap banh rang dn khép trong.

— Chiéu dai hanh trinh tinh nhu sau:

L=R. o

Mat khdc, ly hop mot chiéu 3 thay
bang con céc hai chiéu (va [d X0) coi 1a
khau y&u nhit trong xich, né cé tic dung
khi khoan ty dong hét chiéu sau, vau 10
t6i cham 11, dong co dién ddi chiéu (do
mach dien), truc khoan ty dong lbi 1én.

Viu c& dinh 11

Hinh 6.6.

6.1.3. May khoan cin
May khoan cén cén goi 1a may khoan huéng kinh (hinh 6.7).

1, Cong dung: nhu mdy khoan ding, nhung gia cong céc chi tist 16n, ¢o
thé di chuyén d4u khoan dén vi tri c4n khoan trén chi tiét gia cong.
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2. Phdn logi: loai thong thudng va loai van nang.

+ Loai thudng (hinh 6.7a): gia Céng cdc 16 thang ding trong pham vi mit
vanh khan cé chiéu rong B (muén gia cong 18 xién phai g4 nghiéng chi tiét, loat
nay ¢é kich thude 16n).

a) b)
s T
TN I o A
| 1 I

ONO,
VITTT77RI 777777,

MALLLLLLLLLRRRAN
U -
/

Hink 6.7. Mot 56 dang may khoan can.
+ Loai van nang rong (hinh 6.7b): c6 thé gia cong cac 18 xién, thing v.v...

trén mat cau vanh khan. Nha mdy co khi Ha Not da ché tao loat may khoan cén
K592, Sa do midy khoan cdn 21336 hinh 6.8.

, i M
Xich toc do tr dong co chinh N = 5,5kW, n = 1440v/ph :1_91) toi cdp banh

3 : .
rang di truot ba bic io—-—lé 181 cdp bdnh rang thay thé 2 :2 hay 40
40 49 57 b 40 33

t4i cép bdnh rang hai bac 2—231- i 4—3-2—1 — tryc chinh khoan.
: 48 36 27 43
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I

yd/a Opyl = U
MYS'S = N

yd/n oppL = u
MAE} = N

%

=

yd/a Oppl = u
MX2S'0 = N

an ca

n 2B56.

Hinh 6.8. So d6 may kho
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— Xich chay dao tif truc chinh khoan qua cip banh ring —z—i 131 khdi banh

rang ba bic BEE — khot banh ring ba bac 22,-1—859 _22 truc vit,
3529 32 29 40 18 ) 53

banh vit $ - bdnh rdng m = 3 — tryc khoan tinh ti¢n doc.

Xich di doéng can khoan: ur dong co N = 1,3kW, n = 1440v/ph qua
23 16

—— —— i vit = :
68 34 O1 Vil me t, = 6mm

Xich kep chit truc khoan (sau khi quay cén khoan t6i vi tri can gia cong):
i dong co N = 0,52kW, n = 1440v/ph qua truc vit banh vit lam quay vit me,
kep chat truc khoan.

Co cdu kep chiit vi sai tru mdy khoan cin (hinh 6.9).

Vanh kep 1 ¢& dinh vé6i try 3.

4
- Vanh kep 2 quay dugc xung
quanh chét 4. '
Khi déng co dién quay truyén qua . 2

cap vit vO tan 16t quay truc vit me. Nira _ ’
trdl true vit me quay, vi dai 8¢ 1 c&
dinh nén ban than tryc vit me vita quay
vira tinh t1€n sang phai. Gid sir truc vit
me quay 1 vong tht bdn than né tinh
li€n sang phai mot budc 5,5mm. Vanh
kep 2 Itic nity chiu hai chuyén dong do t -58 |j t'zs
vit me tinh tién day vanh kep ra xa mot o

do dai 5,5mm, do vit me quay (nira .-

phii, vi hai chuyén dong) nen dai 6¢  winh 6.9 Co o kep chat vi sai try may
cua 2 1i€n vao moét bude 6mm. Do dé khoan cén.

vanh kep 2 xiét chat vio try 3 mot

doan 0,5mm (t, v t, déu ren phai).

6.1.4. May khoan nhiéu truc chinh

Dung trong san xuit hing loat dé khoan déng thoi nhidy 18, 6 lugng 16 dat
161 200,

May khoan dimg nhi¢u tryc chinh ¢6 thé chia 1am hai loai chinh:
—Loai khong dic¢u chinh duge khodng cich giira cac true chinh ¢hinh 6.10a).
— Loai diéu chinh dugc khodng cach g1lta cdc truc chinh (hinh 6. 10b).
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Hinh 6.10. May khoan dling nhiéu truc chinh.

Hinh 6.10a la ban vé& chung clia may khoan ding nhiéu truc chinh. Trén
than mdy | 1ap tat ca cdc co ciu cha mdy gdm: dong co truyén din 2, hop tSc
do 3, trpe truyén trung tam 4, ‘hOp trie chinh 5 va cdc tryc chinh 7. Hop truc
chinh 5 dugc truyén chuyén dong tinh tién lén xudng bang co cau dau ép hay
cd khi. Timg truc chinh 7 ¢4 thé ¢6 18¢c d6 quay khéc nhau,

ITinh 6.10b ¢& kh&i ddu tryc chinh 5. Chuyén dong truyén tir truc trung tam

I qua banh rang trung tam Z, tdi cdc banb ring Z, & xung quanh téi khép
cac dang 4 va truc chinh 3

6.2. MAY DOA

6.2.1. Cong dung va phan loai

M4y doa diing d¢ gia cong nhimg chi (i€t 16n nhu dang vo hop, than may
v.v... Cong vig¢e chinh la gia cong 16 ¢6 do chinh xdc cao, gia céng nhidu 16
dong tam hay trén ciing mat phéng theo phuong phip toa d6 v.v... Nhimg cong
vi¢c thudng thay wrén mdy doa (xem hinh 6.11):

N6i chung trén mdy doa cé thé gia cong xong toan bé mot chi tiét phitc tap
¢d nhiéu céng viéce khde nhau.,

Ca6 loai mdy doa van nang va chuyén ding, ¢6 mét hay nhiéu truc chinh
nidm ngang hay thiang dimg, ¢ nhitng mdy doa chinh xdc dic biét nhu may doa
kim cuong, mdy doa toa do v.v...
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Hinh 6.11, Cac loai méy doa

a) doa 16 {tién trong); b. khoan: c) phay mat hop bang dao phay mit dau;
d} phay mat dinh hinh bng nhidu dao phay: e) xén mat gd 16 béng dao tién chay dao
hudng kinh; g) tién ren trong.

6.2.2. Cac bd phan va chuyén déng cua may doa nim ngang van
nang (hinh 6.12}
Chuyén dong chinh cda mam cdp quay tron n,,. vi tryc chinh quay tron n,..
Chuy¢n dong chay dao.
+ Truc chinh chay dao hudng true S,

+ Gia duo hudng kinh 1ap trén mam cap thye hién chay hudng kinh dé
xén maat S, .

+ Chay dao doc vi ngang ¢Oa bin niiy.

- Ngoal ra ¢6 cide chuyén dong didu chinh nhanh cia xa gid da thiing ding
rén true dd, chuyén dong quay diéu chinh cia bin may...



- Tgnm o
S

. |
: =)} Gia d5

: ¥
/ i S @® g may tryc dac

e

Hép tae do

Hinh 6.12, May doa nam nga.ng‘
6.2.3. May doa 2621 (hinh 6.13) |

- Xich 106¢ do tir dong co chinh N = 4,5kW, n=

00 v/ph qua dai truycn

116 |
)-([)—> khot binh rang ba bic 0 28 ( ] (II) = Khéi cic banh rang
236 49
i 55 MY &8 77
4?:33::?_12_; 9 HY. IV tdch 1am hai nga:
L3O 35 35 33 35 48

4=

- 43 . .. , . -
+ I'lr bén phai true 1V gqua -2 V lip then hoa véi true chinh truyén chuyén

dong quay tron.
. .22 : o
+ Tir bén trdi true IV qua ly hop M, 16i 38 VI cing mot khéi véi mam cip
>

truyén chuyen dong n,,.. Cho ta 18 tdc dd n,, va 18 18¢ do n,.

- Xich chay dao. Truyén dong chung cia xich nhv sau: xuit phdt tir
n. (V) hay n,. (V1) di nguge rg v¢ truc IV noi tir bdnb rang rong ban 35
an khdp véi binh rang 36 wén truc VII qua khdi bdnh rang 3 bac

754 50 54 18 54 50 1% 3 334

| 3 ﬁ — D 8]\/[” IX Llliu[ﬂ,_lj_’fl’_o_ X[E‘_‘i XI[E,_

L5018 750750750 40 18 50 28 40 34 45 34

R . T . . 43 L 21

)\I{—:l-: XHI gua ly hop an toan M [am quay truc XIII 15 XIV. 7 (XV) (truc
h] 2

dimg) (doéng thing 1 trén xudng dudi) 16i cip Lruyén dong truc vit hinh vit

g chay dao hudng true S, viy § clia true chinh, hodc tir true dimg XV (phia

o 19 oo . .
dudi clingy qua 77 (61 XX — chay dao ban miy.

133



” d, = 116
[
. =
: , = 236
: 4 Il 19@; I 2
@D XXX (S [ [yl |
] N/ 23/ 20 W, 5471430
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NICEEES

ry:
44 16-fy
XXX { M ]
7 L o XVIII 'n
EH$ '?_‘—_-'—“ﬁ ,XVH;\ 24 49 =
rj—umrur\_‘ f
21 | | -
- 11 24
£ ” W ] () XXXII1
XXXV
r:‘i:‘ Xxvin XXVII XXII g
29 )¢ 333
29 r:)‘:%] ¥
J a4 s ‘M
) 44 mn 36 %33 .m
o SRRV i ofy
t=6 XXIIL ﬁ
Y ] 52 :
EE XXX\E - e .
— [ =) 27 s g9 58 N = 2.2kW
36 = XXI 2 W n o= 1500 viph
A _ﬁ:
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+ Chay dao hudng truc S;: diing tién ren va tién trong 16, xich néi nhu sau:

Tir truc XVI qua bo dio chiéu hinh con (40, 36, 40) vao ly hop. -i% XVII

% XVIII tai (;—8 hay %%— ve nét di) vit me XIX lam thanh d& dai 6c XXXIV
tinh 1i€n ddy cho I5i truc chinh tinh tign (chi ¥ cap banh rang thay thé&
ac dung ti¢n ren)
bd S

+ Chay dao hudng kinh
(hinh 6.14). Tir tryc XVI qua
Iy hop % XXIX vao hop vi

sal XXX 2-.Mmjc vit
e 22

banh vit —2—15 161 banh rang 16

thanh rang tinh tién dua dao
chay huéng kinh §,.

Bdc diém ldp ghép:

Banh rang 58 lap then vdi
fruc mam c¢ip VI nén ciing
mé6t Khéi quay véi mam cap .
(N, 6). Hinh 6.14.

Binh riang. 22A cd truc
nam ‘trong mam cip nén nd : '
nhan hai chuyén dong: chuyén dong quay xung quanh truc ban than XXXII do
banh riang 116 truyén téi va chuyén dong hanh tinh theo mam cap (tryc ciia né
XXXII $& quay xung quanh tryc tam clia mam ¢dp vi ndé ndm trong mam cap).

Pubng truyén 1 tir n, qua _12116 tdi banh rang 22A. Pudng truyén s& 2 tir n,
22 - v
qua . té1 1am quay tryc XXXII clia bdnh rang 22A.

Néu hai dudng truyén d6 cho ta n,, = n thi banh rang 116 va 58 coi nhu
mot khoi quay cling mét tée da, lic d6 ca tryc vit, banh rang, thanh riang ciing bj
mam cap mang theo, nén ban than banh ring 22A khong c6 chuyén déng quay
Xung quanh Lrye ca né nén khong truyén chuyén dong chay dao hudng kinh.

Do d6 ta rit ra két luan: chi khi ndon,,, = Nz (= n,.) banh rang 22a mdi ¢é
chuyén déng quay xung quanh truc ban than, ¢6 chay dao huéng kinh.



Ta s& chimg minh khong ¢6 chay dao hudng kinh khi khong truyén theo
xich wén, ¢d nghia 14 binh rang 57 (XVD khong in khUp val hinh rang 43
tAXIXN).

e n-n, _ 241519 24 6

I'a e T

n, -n, 151920 20 5

Vin, =037 khong khép 43) nén ¢o:

-n, 6 . [1 (0
e =—— - n,=—n .
n, -n, 3 e '

Tinh ny van, theon,  van,, (= ng) cé:

n, 58 38

=, =0 — (2)
n, 28 © 28

n, L6 . 58

e Eo— o, =0 3)
n, 24 T 12

thay (23 vd (3) vio (D ta cé:
38 11 58
N = == N .=
128 722
Khir di con: ny 4= ny = 1y, do d6 khong co chay dao hudng kinh.
+ Chay duo doc ban may:

. ) 22 '
T vyge ditng XV —l-—}\)\ XXI qua ddo chiéu hinh con 14 Iy hop
27 44 36

MLXXIT hé truc vit hdeh vit gzi binh rang 11 thanh rang m = 5.

. L. § G 19 L 22 : s
+ Chay dac ngang ban miy: 1ir trye ding XV El\)\.a qua dao chiéu

2} 33 o
hinh ¢con ;H v hop M, e AXIT trye vit me t, = 6mm — dai 6c XXX VI,

36

. 9
+ Chuyén dong dicu chinh do cuo trye chinh: tir true dimg XV E)\}\ E

. i s 44 3 o , o
qua dao chi¢u hinh com % ly hop M, > XXM truc vit me t,= 6mm -- dai &c
)

XXXV -> sang tridd 2—: vit me dimg try dé i, = 12 — dai 6c XXXVII va

3

. —> sang phai e vit me t, = 16 hop toc dé (tru dd v hop toc do phai [én xuong

dong bo hio dim do dong tam).
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— Xich chay dao nhanh: ur dong co phu N = 2,2kW: n = 1500v/ph qua
31 45 . Coe . ) PN s g
S—;.:—I XX truyén tdi til ca cdce xich chay dao cta mdy diéu khién chay dao
58 5 .
nhanh (vi xich ngin, khong di qua hop chay dao).

6.2.4. May doa toa dd (hinh 6.15)

— Mdy doa toa d¢ ding gia cong céc chi tist cé yéu cau khoidng cdch giira
cic 16 hay khodng cdch gifta 16 v cdc mat chudn ciia chi tist c6 dd chinh xac
rat cao, dung sai 1r 5 + 10 micromét (rm).

1rén loai may nay lam duge cic cong viée sau ddy: vach diu va dinh 1am
16, khoan, dou, tién trong !in cudi, gia cong mat dinh hinh, phay m3t ddu, g&
16 vov. ..

Ngoai ra n6 khong chi 1a may cat kim loai ma 14 mdy vach didu (khic do)
va 1a mity do ludng chinh xdic cao.

D¢ hoan thanh nhimmg nhiém vy wen, mdy phai cé khd nang di chuyén ban
may hay u truc chinh theo cdc truc toa do thing gdc rit chinh xdc. Do dé ngudi
ta trang bi cho mdy co cdu do ludng quang hoc, thude kinh phéng dai, ban quay
{chinh xdc tir 10",

4 ™\
[ ] 1T 1 F

Hinh 6.15. S d6 may doa toa do,

Co hat loai niy doa toa do: loai 1 try va loyi 2 tru.

Cic ca cdu chu yéu ¢da may: ¢6 3 lowi co ciu do ludng ding cho mdy nay:
— Ding déng hé do vi mau do phdi hop.

- Dung caciu true vit bit sai 6.

- Dung coclu trye vit bi sai $6 ¢6 thude didu chinh (hinh 0.16),
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Loai nay dung cho
may mot try. Trén ban
cong tic 1 ldp thude
hiéu chinh 7. Tay quay
5 quay tryc vit me 2 ban
may di dong doc. DO
chinh xac budc vit me
duge diéu chinh bing
thuge 7. Thude niy lam
ra theo sai 8 clia vit me
da kiém tra khi ché tqo. Hinh 6.16. Cd cdu tryc vit by ¢6 thude didu chinh.

Budgc vit me sai s8 _
~ 0,0lmm tuong Gng v6i do cao 16m xudng hay 16i 1én cia thude 1a 2mm. Khi vit
me quay, ban mdy dich chuyén, con lan 6 lan trén thudc théng qua heé théng tay
don 1am cho vong chia do ctia dia quay twong déi véi dia phan do 4. Poc do lic
s& bi€t dugc do chinh xdc cla vit me va diing tay quay 5 quay hi¢u chinh lai (co
cau nay khong tu hiéu chinh duge d6 chinh x4c ma chi phét hién réi ding tay
~ dé hiéu chinh).

+ Ding co cdu do ludmg quang hoc ¢hinh 6.17).

Vit me quay ban mdy di déng. Bin mdy ¢6 chita truc kinh bén trong nén
truc kinh ciing bi di dong theo. Truc kinh c6 thé quay ty do trong ban may, né
bang kim loai khong gi hay bing kinh trén dé c6 dudng ren chinh xdc (do day
vach ren 4 + 5um) buée ren 2mm. Pdu truc kinh ¢é c8 dinh mét dia phan do
vdi 200 vach khidc déu nhau. Bén canh truc kinh ¢6 thi€t k€ mot hé théng quang
hoc, ding mat nhin thdy rat rd cdc dudng ren trén truc kinh.

© Quad trinh 1Am viéc nhu sau:

Gia s mudn ban mdy di dong 2mm. Déu tién dé vach dudng xoin a (hinh
6.17b) triing vao gifta hai vach tring cda &ng ngim. Sau dé cho ban may di
dong (bing tay quay vit me), tr‘qc kinh di déng dva vach a di dong téi khi vach
b dén vi trf clta vach a ¢ (giita hai vach tring) thi ban may di di dong mot do
dai 2Zmm. :

Ban mdy c6 thé di dong nhd nhat tuong ting voi mot dé chia rén dia phan
dé: 0,01mm, tinh nhu saw:

1 vong dia phan do — dudng ren tir b chuyén sang a — lam mady di dong
. i . oo : N
2mm, 1 khac do = 00 vong —» dudng ren léch di gitta hai vach trang -»> ban
may 0,01mm.

Do d6é muén ban m4y di dong 0,05 mm tuong ng véi 5 do khic, ta chi viéc
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quay dia phan do di 5 do khic, dudng ren a qua dng ngam sé& léch di (hinh 6.17c)
sau dé quay vit me cho ban médy chuyén dong dua dudmg ren a vé vi trf giira.

Co c4u ndy c6 vu di€m 1 true kinh khéng bi mai mon trong qud trinh tam
vige, do dé gilt dugce do chinh xéc 1au dai.

Chia phan dé

A\ Mét nhin

et

- NNN — ,
UUU Lang kinh

a) Thdu kinh

Vi trf m&t nhin v& phéng

‘ .. Budc ren
_truc kinh
b) c)

Hinh 6.17. Co c4u do ludng guang hoc.

6.2.5. May doa kim cucong
Miy doa kim cuong dugc ding dé gia cong tinh 16 tru va con chinh xdc,
con cd thé tién vl xén mat. C6 loai mdy doa kim cuong ngang va dimg, véi mot
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hodc nhiéu truc chl’nh. Dung cu gia cong 1am bing kim cuong hodc hap kim
cing, t6c do cdt cha may cao (600 + 800m/ph). Lugng chay dao bé (0,01 =

0,1mm), chiéu sau cit bé (0,1 + 0,3mm). Tién tinh bing dao kim cuong ¢6 céc
uu diém sau:

@) Khong 6 hat mai dong trén bé mat gia cong (néu ding d4 maj):

b) PO 6 van va do con 16 ¢6 dudng kinh 100 + 200mm dat t6i cip chinh
xac 1 va 2 (0.01 + 0,005mm).

Hinh 6.18 mé ta hinh bén ngoai mdy doa kim cuong dimg va ngang.

Hink 6.18. May doa kim cuong.
a) ding; b) ngang.

6.3. MAY TO HOP

Po1 tugng sdn xuat cla nganh ché tao mdy hién nay luoén déi méi, trung
binh 2-3 nim thay déi mot ldn. Do dé yeu cdu phai thay ddi cde mdy méc
chuyén ding méi. Thot gian d€ ché tao va thiét ké mot may chuyén dung tir
2-4 nam, gid thanh dir hon mdy van ning tir 10-15 14n nén khong diing duoc
mdy chuyén ding do gid thanh san phim ting. Vi vay ngudi ta di ché 1ao ra
mdy t6 hap. o

M4y 16 hop i mdy bin nyr dong gém céc thiét bi chuyén diing hay chuyén
mén hod dd duoc tiéu chudn, ty theo dic tinh cia chi tiét gia céng ma 16 hgp
thanh may,

May ndy dung trong san xut hing loat, trong cdc day chuyén tu dong.
Nam 1933 ¢ Lien X6 dd bit dédu thiét k&, dén nay da hoan chinh va ding nhiéu
trong céc nha mdy. Coéng dung clia né gidng nhur mdy chuyén diing, gia céng
ctmg moét lic nhiéu cong viéc khdc nhau trén cung mét chi tiét gia cong, nhung
khdc mdy chuyén dimg 12 ¢6 thé thay d6i nhanh cdc bo phan tiéu chudn dé
hop thanh mét mdy khdc, gia cong mat hang khdc.
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6.3.1. Sy t& hdp thanh may

Vi duy gia céng hop (hinh 6.19), cic bé mat gia cong: khoan cac 16 1, 2, 4,
5, phay mat phang 3 citng déng thi, ta phai b6 tri dao va céc chuyén déng nhu
hinh v& (hinh 6.19a).

Déu truyén e

Vd
4

Dau truyén lyc

BDAu truyén lyc

Hinh 6.19. May t3 hop.

Muon cho may thuc hién duge cdc yéu cdu, gia cOng nhu so d6 trén phéi
b& trf nhu sau: than mdy phai ¢6 dang hinh hop. trén dé 4 phia tuong ung véi
4 thanh hop c¢6 s6ng trugt hudng vio thanh hop. Cic ddu truyén luc cb timg
dong co truyén din riéng s& trugt theo séng truat tidn vio gia cong chi uér 7.
Muén gia cong cic 16 xién phai 12 s6ng trugt nghiéng (hinh 6.19¢).

Ta c6 nhiéu loai mdy 16 hop khic nhau (hinh 6.20).
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a) ' b)

Hinh 6.20. a, b, c |a may 6 mdt, hai, ba diu déng lyc gia cong chi tiét tir mét, hai, ba
mat. Hinh d c¢é ba dau déng Iuc thdng ding, ban may quay tron Ian lugt cac ddu may gia
cdng cac vi trl khac nhau cda ban quay. Hinh e ddu ddng luc d4t nghiéng. Hinh g dlng
gia céng nhiéu 18 hudng kinh trén chu vi cda chi tiét.

6.3.2. Cac bd phan chinh clia may t6 hop
— Than mdy (khong quy chudn),
— Pdu déng hre (dd quy chudn).
- Hop truc chinh (da quy chudn).
— Ban quay.
— Cac ¢o cdu thuc hién chuyén déng chay dao (bang co khi, ddu ép).
a) Dau dong hee (hinh 6.21).
Piu dong luc gém cé: vd hop 2 lap trén séng trugt 4, dong <o dién 1 truyén

161 hop. téc do (bén trong 2) 161 1am quay truc truyén din 3 (truc nay s€ ndi vdi
truc trung tam cla hop truc chinh cia may).
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Hinh 6.21. Dau doéng luc.

+ Hinh 6.22 la so d6 dong
cia ddu truyén luc X3AC.
bong co 1 qua dai truyén 2-3
lam quay bac then hoa 4
truyén t6i truc chinh 9 (truyén
ti€p t6i hop truc chinh). Dong
thoi chuyén dong truyén qua
truc vit 15 t6i ly hop, banh vit
14 qua cap banh rang thay thé
5-6-13 lam quay cam dia 12.
Do dudng cong cam dia téc
dung vao chét 11 dua truc bac
truc chinh 10 tinh tién thuc
hién chuyén déng chay dao.

+ Pau dong luc lam viéc
theo chu trinh ban tu dong.
Tuy theo tinh chat cia bé mat
gia cong vach ra moét chu trinh
lam viéc thich hgp. Cic viu ty
ctmg trén dudng chuyén dong dé

Hinh 6.22. So d6 dong dau truyén luc X3AC.

khong ché hanh trinh: cong tac, chay nhanh, 10i dao, him v.v...

— Hién nay c6 cdc loai dau dong luc nhu:

+ Loai dung h¢ théng chay dao co khi (cam dia, cam thung).
+ Loai dung hé théng thuy luc (xilanh — pit tong).
+ Loai dung hé théng co khi — dién.

+ Loai dung khi nén va dau ép.

Pho bién nhét 1a loai dung co khi va diu ép (hinh 6.23).
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Hinh 6.23. Cac bo phan chinh ciia may t8 hop.

1— dau déng luc; 2— hop truc chinh; 3- xilanh — pit tdng; 4— ban may.

b) Hop true chinh (giéng nhu dau khoan nhiéu truc).

"Trong hop truc chinh ¢6 thé lap nhiéu dao dé gia cong, c6 hai loai: loai
diéu chinh dugc va khong diéu chinh duge (xem mdy khoan nhiéu truc chinh).

¢) Ban quay (1a mot gd lip quan trong clia may t6 hop).

Trén ban quay lip nhiéu chi ti¢t gia cong & xung quanh. Méi mot vi tri cla
ban quay cdc ddu dong luc sé gia cong mot nguyén cong cutia chi tiét. Muén gia
cong cdc nguyén cong tiép theo phdi quay phan do ban quay (day la phuong
phdp gia cong ndi ticp — song song).
Hinh 6.24 1a so do ban quay nhiéu vi tri (16i 8 = 12 Vi tri)
Vi tri It Khoan 16 rong.

Vi trf II: Khoét rong.

Vitri I1I: Doa v.v...



Cé e xén mit diw, Tam
ren. tién tho, tién tink, phay
viveo thon glan gia cong xong
mor vl 1a 7 goi 1 nhip.
Diing 16 dé (tinh nang sudt ciia
midv. Trong cie vi trf cla bin
quay ta dé mot vi ui thio lip
chr et Bin quay duge quay e

dong do ¢ cdu man—tit dat

dudt gam ban may.

dy Thanr mday (12 chi uét
Khong téu chuan cia mdy 18
hopr

Dua theo hinh dang chung
cli chi et ma thict k& ket cdu
cha thin mdy cho thich hop.
Do do cong vice thitt k& midy
1o hop chu véu 13 thict k€ chu
trinh gia cong, sir 16 hop thanh
miay va than may.

6.3.3. Uu, khuyét diém cia may t& hop -

Hinh 6.24,

~ Giam thai gian thidt k& vi che e do diing cdc bo phin tieu chuan.

- C6 nang sudt cao do gia cong nhieu dao viv thoi gian phu rat (t.

- Gid thanh sdn pham ha.

- D¢ dang dicu chinh lai mdy khi gia cong siin phiam khic, cdi 1i¢n hodc

sdn Xuat mat hiing mot.

CAU HOI ON TAP

1. Trinh bay v& may khoan dimg 1 truc.

oW N

Trinh bay vé may khoan can (céng dung — phan loai, co cal kep chat vi sai).
Trinh bay v& may doa: cac chuyén dong, cd ciu do ludgng quang hoc may toa dé.

Trinh bay v& may t3 hop — khai niém chung vé may 13 hap.



Chuong 7
MAY PHAY

Mady phay 1a mot trong nhitng loai mdy chi€m s6 Iugng 18n trong cdc nha
mdy co khi, 0 Lien X6 cit 100 mdy cong cu thi cé chimg 10 mdy phay.

Miy phay di duge ché tao tir thé ky XVI, nhung phét trién rit cham. Téi
nam 60 — 80 cua the ky XIX né mdi chi€m 1y 1€ 1/15 mdy tién. Nam 1815 cé
mdy phay nam ngang v nam 1884 co mdy phay giudng. Loai mdy phay nang
c6 kich thudc bian may 5m x 16m. Mdy phay giudng 6682 ¢6 23 dong co, ning
400 tdn. Hién nay cé xu hudng ngiay cang ding phay thay cho bio. Viéc phat
trién mdy phay chuyén ding 6 tdm quan trong diic biét. O hude ta, nha may ¢o
Khi ITa Noi di san xuat duge cde loai mdy phay van ning P623, PG13 va di
nhéap nhiéu loai may phay di€u khién theo chuong trinh s6 CNC.

7.1. CONG DUNG VA PHAN LOAI

' 7.1.1. Coéng dung

Trén mdy phay ngudi ta ¢é thé hodn thanh nhiéu cong viéc khdc nhau: gia
cong mitt phitng, mit dinh hinh (cam, khuén dap, miu ép...), 18, rinh, cit ren
ngoli va trong, ciit banh rang, phay ranh then v.v... Thiét bi thém ga lap dé tién
trong 16 chinh xdc, gia cong banh ring bing phuong phép lin rang.

Dudi day 1a nhitng vi du vé cdc cong viée phay.

7.1.2. Phan loai may phay

— Cin ¢ vio cong dung etta mdy phay co: may phay cong dung chung,
may phay chép hinh, may phay thimg, mdy phay lién tuc v.v, ..

~ C6 thé chia 1am hai nhém chinh:

+ Mdy phay van ning nhw: mdy phay nim ngang 61182 (P623), mdy phay
dimg 6H 12, miy phay giudng v.v...

+ Midy phay chuyén mén hoa nhu: may phay ren vit, may phay chép hinh,
mdy phay ranh then v.v...

— Ky hi¢u va kich thude quan trong ciia mdy phay:

Vi du P623: P - phay, 6 - van ning, 23 — kich thudc co ban c¢fia ban mdy
320 X 1250mm (cdc mdy cia Lién X0 ky higéu c6 khdc: chiy s& thit nhat 6: chi
may phay, chi¥ s thit hai chi loai mdy: 1- ding, 2— mdy phay tic dung lién tuc,
3, 4— mdy phay chép hinh, 5— may phay ding céngson, 6— mdy phay giuong, -
7- méy phay congson chuyén ding, 8— mdy phay céngson ngang, 9—-cic toai
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mdy khdc. Con $6 thit bu chi kich thude chinh clia may, chir chi mdy méi c6
nang sudt cao H — mdy mdi (HoBwli) ¢6 ¥ nghia tang luong chay dao khi gia
cong kim loai nhe 16i 2500m/ph, r(ropHTagbHbA) phay ngang v.v... Hién nay
co cac loai 61182 ,6H81r, 679, 678M, 61130 v.v... (cha Lién X6) VF22, FUSA
(cua Hung, CH Séc...).

N i PRl

go Ry “ﬁﬁ]fi“g {%é}

) |

TGN

Hinh 7.1. Cac cong viéc vé phay.

7.1.3. Cac chuyén déng

— Chuyén dong cit 1a chuyén dong quay cia truc chinh mang dao. Tir t6c
do cat cua dao ta tinh s8 vong quay ctia truc chinh:

1000y
e T[D
trong dé: v - van tde cit (m/ph);
D — dudng kinh dao (mm).

— Chuyén_d(}ng chay dao: do bin mdy mang phoi thl._IC hién, ¢6 chay dao

“doc (S,), chay dao ngang (S,) va chay dao dimg (S,).

(vong/phitit)

Do tinh chdt tao hinh cha bé mit gia cong trén mdy phay cha y&u 1a mat
phang (chi can tao hinh don gin) khong cdn m6i lién hé gilta truc chinh mang
dao va ban mdy thuce hién chay dao, nén duge phép dung hai ngudn truyén dong
riéng biét. So d6 nguyén Iy chuyén déng cla miy phay dirge thé hien nhu sau.
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Chuyén dong cat di

. . . 1 . del
tr dong co chinh BCL co BC1 ¢
Nge; qua hop toc do U, ——
én n,. Phuong trinh > Y,
xich toe do: N\ é‘# mn
: /S
n‘ik'l[ = Myegnn ¥ Miemax: / g j/ " S
tc — T
Chuyén dong chay R ae il
- . . . mq
dao: di tir dong co chay it
e o i
dao DC2, n,.» qua hop BCo N <> iSd
. . / i
chav U, dén truc vit me U_ md
n
doc ¢o budc ren 1, Vit de?
me ngang b bude 1,

va vit me dang ¢é budc
1
chay dao:

md- Phuong winh xich
. L = S
ILIL'E'L}\ ITII:I S

1

Trong mot s& may ¢ thém xich chay

Kliong cua ban may Kli lam viéce.

dmin T
winin

W N
md — t’almin T

Hinh 7.2. Sd dé nguyén ly chuyén ddng cla may phay.

Sdm:lx (mm,-"ph)
Sl:m;lx (lTIITl/'ph)
Sdmu.\ .(mm," ph)

dao nhanh dé gidm thoi giun chay

7.2. MAY PHAY VAN NANG NAM NGANG P623

7.2.1. Cac bd phan chinh clia may (hinh 7.3)

I Thin may chira hop e do.

(Rl

Adongung maly:

G i true dao,

—

Ban pi:

=

Ban miy;
G - 1op chay dao:

TG miy,

Hinh 7.3. May phay van nang.
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(hinh 7.4)

ong cua may

7.2.2.Scdod

“ 9z
= s I

yd/a Oppl = U
ML =N

ce £V

e IIIA

Hinh 7.4. Sd dé déng clia may P623.
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Dic diém: — tryc chinh ndm ngang;

- Ban mdy c¢6 thé xoay quanh truc thang dimg mot géc ndo d6 dé gia cong
binh rang nghiéng bang phuong phap chép hinh véi dao phay dia modun.

Céc chuyén dong clia mdy dil duge trinh biy & phdn tren.

— Chuyén dong chinh: tryc chinh dao phay trdon. Xich néi tir déng co dién

chinh N = 7kW, n = 1440v/ph qua cip binh rang-i—g-. khéi banh rang ba bac

) khoi banh rang di truot [l?, 28 39] khoi banh rang hai bac

[16 22 19
4773726

39°33736

—truc dao ¢é 18 téc do khdc nhau tlr 30 + 1500v/ph.

— Chuyén dong chay dao c6 chay dao doc (Sy), chay dao ngang (8,) va chay
dao ding {Sy): xich néi tr dong co dign chay dao N = 1,7kW, n = 1440v/ph
18 36 27

A _ .26 20
qua hép chay dao céng tic 36 13° 27

44° 68

2] 18 24
3774034

~ bénh ring ba bac [ ] va khéi

banh rang ba bac ( ] gat ly hop M, (sang trdi c6 dudng truyén Sinap T

1 2 -3-4) hodc {sang phai c6 duong S, tir 1-2) truyén i banh rang 28 _18

35 33
td1 cac truc vit me doc, ngang va ding thye hién chay dao §, S, S4 (hinh 7.5).

40 M

_]3 }L.H_ ]1 4]“‘ }
L TH 16 NN
15 CIH, B gy
B Ta0 2 | 3 T
“"°""M1 - ﬂ
45 1Y 18 |

2~
\\

I8

[

-~ Vitri khdng lam viég Budng tuyén s thip Buding tuyén s cao
Hinh 7.5. So do chay dao may phay P623 (cd cdu phan héi).

— Chuyén dong chay dao nhanh — xich néi tir dong co chay dae, khong di

26 44 57
ua hop chay dao, ma di tit: Pong co —— - — —"— déng ly hop ma sdt M
q p chdy dao, ng 1 57 43 g ly nop 2
NN . . .28 18 ..
sang phal truyén vao truc bén trong cua ly hop qua cdc banh rang 3533 i

céc truc vit me doc, ngang, dimg,
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Hinh 7.9.
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Hinh 7.6 ]a ban v& khai trién cha hop téc do may 6H82, & day giai thich
thém mot s6 chi tiét dé tién cho sl dung, didu chinh.

- Vong dan héi (bing cao su) — khép néi mém:

2- Ra le toc d6 b6 phan ham dong co;

3— Nip day (ndp cong nghe); 4—Truc dit; 5— O bi sau; 6— Bénh da;

7—- Dai 6c dé diéu chinh khe hé ca hai 6 bi con 9 va 11 khi bi mon;

8— Vit him chéng thdo 1dng cho dai ¢ 7;

10—~ Nap day; 12, 13— Dia l¢ch tam ¢6 gén vong bi va bom dédu boi tron hop
toc do.

14~ Ong dan dau.

Hinh 7.7. Gi6i thi¢u h¢ théng diéu khién thay d&i t6c do clia hop tée do. &
day diéu khién cdc khéi banh ring di truot A, B, C, D (hinh 7.6) diing dia ¢6 16
(nhwr da trinh bay & chuong trudc).

Thi vy thao tde diéu khién nhu sau: kéo tay gat 1 xudng ludi, quay tay gat 1
sang phai lam quat rang 18 ddy thanh ring 5 ciing cang gat 4 khéi lép dia 22,
13, dia 7, 8 sang phai trdnh khéi cic ddu thét 21, Quay dia 2 dén vi tri toc do
cin thiét, sau d6 lai sir dung tay gat 1 thao tic ngugce lai. Céc chét 21 vao cic vi
tri tuong dng véi t8c do cdn thigt tde dong vao cde lién két banh rang 15 thanh
rang 14 Jam tinh ti€n cdc cang gat 11, 10, 6 gat cdc khéi banh rang A, B, C, D
vao khdp tuong tmg chdt 17 dé dinh vi vi tri [8 téc do truc chinh.

Chi i€t 19, 20 14 d¢€ nhép dong co dién khi thay déi t6c do Iam cho viec ra
vao khdp clla cic banh rang dé dang hon.

Hinh 7.8 gidi thiéu ban v& khai tri€n hop chay dao mdy 6HS2.

Hinh 7.9 1a ban v€ hé théng diéu khién thay déi téc dé mdy phay 6HS2.
Vé nguyen tac diéu khién vin ding dia 156 nhu & hop t6c do, sinh vién tu
tim hiéu.

7.3. MAY PHAY BUNG
C6 loat may phay dimg thudng (hinh 7.10a) va loai van niing (hinh 7.10b).
Loai van nang, ddu tryc chinh ¢ thé quay xung quanh truc nim ngang,
ding gia cong cdc mit vt nghiéng. Cdc mdy phay ndm ngang déu c6 thé lip
duge diu phay ding van nang (do thiét k€ goi 13 van nang rong). Nhitng may
phay ding hién nay thudng duge trang bi thém phu ting ban mdy phay tron,
~ trén ban mdy cé gd ldp tic dyng nhanh dé thdo lép chi tiét trong khi ban quay
dao van cét got, goi 1a phay lién tuc.
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a) b}

Hinh 7.10. C4u tao may phay diing.

7.4.4 PHAN B0

U phan d6 1a mot ga Jap ding dé chia vong tron 1am nhiéu phén bing nhau
hodc khong bang nhau. N6 ¢6 thé phan do gidn doan (vi dy gia cong banh rang)
¢6 nghiu la sau khi quay phan do xong, ¢& dinh lai, may tiép tuc lam viéc, hoac
¢ thé phan dé gidn doan va lién tuc, ¢6 nghia khi phan d6 xong, né vin con

lam vigc clng v6i mdy (d¢ phdi hgp gia cong rang nghiéng, hodc ¢6 thé phan
do lien we dé gia cong cam v.v..,),

| ap u phan dé trén may phay nam ngang, thing, ding, mdy xoc thudng
v.v... c6 thé gia cong dugce cdc vat: mat nhi¢u canh, truc then hox, 15 then hoa,

bdnh rang thing, rang nghiéng, ranh xodn v.v... U phan do cé loai don gidn va
logl van nang.

7.4.1, U phan db don gian -
) Phdn d¢ rrie 1iép: ay theo phin chia trén dia ma chia céc phan trén phoi.
Loui ndy sai $6 cha dia chinh )3 sai 6 cGa phoi gia cong (hinh 7.11a).
by Phan d¢ gidn tiép: sai s6 giam di nhidu vi dia phan do I6ng khong, tay
quay truyén qua h¢ théng true vit ~ bianh vit (hinh 7.1 1b).

) Phdn do vi sai (hinh 7.11¢): cin phan do trén vong tron, nhung dia phin
do khong ding véi do chia yéu ciu do d6 phii 1inh lap thém banh ring thay thé
AL B dé wo chuycn dong tuong déi gitta tay quay vi dia phan do de bi sai s6
khi méi ldn quay phan do — tay quay khong cim & vi tri 1 ma cim & vitei 17,
thue 1& phoi s& quay tuong tng véi gée o + B clia dia phan do,
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hét dinhwvi
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25 Lo
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Nhin A
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a)

Jic

Hinh 7.11,
7.4.2. U phan d6 van ning ¢4 dia phan do (hinh 7.12)
a} Cde bé phan chin:

tJ phian do 2 cing tryc
chinh 3 ¢é thé quay xung

quanh  tryc nim ngang
huéng len 90° v chiic xudng
10" ding dé phan dé tren
mit con.

Tay quay 5 ¢d chdt va
10 xo dung dé ¢6 dinh viwi Hinh'7.12,
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phan d6. Pia phan d6 1 16ng khong trén truc tay quay, 3 hai mit cla dia phdn

do c¢ nhitng hang 16 cach déu wen vong tron dong tam. U dd 4, déng tam vdi

truc chinh 3 ding dé d& phoi. Ngudi ta ¢ thé lap mam cép ba vau t dinh tam
vao truc chinh 3 dé kep chiit chi tiét phan dé.

Trén cdc diu phan d¢ van nang c6 thé thue hién ba cich phan do, phan do
don gidn, vi sat va rinh xodn. :

b) Phdn dé van ndng don gidn (hinh 7.13a)

)

Nie

Hinh 7.13.

Hinh 7.13a 14 sg dé dOng cua u phan do khi phan d¢é don gian c6 dia phan
do 1, tay quay 2.

Khi quay phan d¢, xich truyén dong néi tir tay quay 2 dén truc chinh cé
phuong trinh xich dong:

ong tay quay). 1. 5 =nfdng truc chinh
Yq

by

Ky hieu N = 2bv

nfong tay quay) % = ofrong truc chinh)

Goi N 1a s6 dac tinh cha u phan d9, c6 nghia 13 nghich ddo ty s truyén
gilra tay quay va truc chinh. Trong k¥ thuat ding nhiéu nhat loai u phan do ¢o
N =40, 60, it ding loai N = 80, 120.

* Tinh todn phan d¢ giin don.

Gid str muén phan d6 vong tron 1am Z phdn déu nhau ta tinh: s6 vong quay
cua tay quay cho méi ldn phan do nhu sau:
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nfrong tay quay). L. _IE = i(\fﬁmg} n= E(\x(‘)ngj

N va 7 déu la s6 nguyén, cé nghia la né€u tim trén dia hang 15 nio trén vong
tron dong tAm ¢6 s6 16 béng s6 Z thi mbi Ian phan do ta chi viéc quay tay quay ‘
di mot cung chita s6 16 bing s6 N trén vong Z 16.

Nhung vi tren nhimg hang 16 déng tam ciia dia khéng ¢4 hing nio ¢6 Z 16
ma chi c6 hang B 16, do d6 phai bién ddi nhu sau (nhan ca tir va mau véi mot s6
nac dé "O" dé B €6 trong hang 18 cha dia chia do) :
‘ ' Nxo A

Zxo B

Cam chét phan do vao hang 16 B va méi 1an phan do quay di mot cung
chira A 18 (hinh 7.14).

n=

| ><Hang18c6 B 13

Hinh 7.14. .
Vi du: can chia vong trdn lam 9 phdn déu nhau (Z = 9) biét N = 40 tinh
nhu sau:

N 40 .4
n=—=—-——=4v0ng —
Z 9 9

Nhung vi trén dia phan d¢ khong ¢6 hang 9 16 ma chi co hang 16 54 (1a boi
$0 clia 9) bi€n ddi thanh:
4 4.6

24
=d—=4 — =4, —v ayt
BEh YT T g vone quay tay

C6 nghia la: dé chét cim vao hang 16 54 mdi 14n phan do6 ta quay tay quay
4 vong chdn cong thém vdi 24 18 (trén hang 54 16).

Bia phan d6 1a mot dia tron, hai mét dia c6 khoan nhitng hang 14 chia déu
dong tam, Pia lap 1ong khdng trén tryc tay quay. S¢ 16 trén vong tron déng tam

dd quy chudn trude. Vi dy loai u phan d6 YTLa 135 c6 céc hang 16 ¢ hai mat:

mot mat ¢6 24 25 28 30 34 37 39 41 42 43 mat kia co 46 47 49 51 53 54 57 58
39 62 66.
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Phu ting hinh nan quat (hinh 7.15) ¢6 tdc
dung chan mot cung tir T ~ 11 véi s6 16 A cin
phan d¢ (dd mat thdi gian cong nhan dém s6 16
khi quay tay quay, dé bi nham 1an).

If

Nhu vi dy trén: n = 4, 2% ¢d nghia la quay 4

vong chan va quay thém 24 18, cung I ~ If s&
chita ding 24 16. Sau méi ldn phan dé lai quay
phu ting hinh nan quat dé chuyén lai vi tri.

¢} Phan dé van nang vi sai (hinh 7.13b) Hinh 7.15,
- I e e N A |
Cing 1y luan nhu phin do gian don, nhung khi da tinh n=—="- vian

khong ¢ hang 16 B trén dia phan d6, vi vay phii dung phuong phidp phan do vi
sul.

L 3
— Diav tén chon Z, = Z v6i didu kien:
O NOA
Z, B

B' 1a hang 16 ¢4 trén dia. Nhung mdi 1in phan do lai ¢6 sai sé An, nén phai tinh

bl sa1 so:
N
An=n - n :—--~1=N l——l—
Z Z, L 7,

— Ngudi ta lap thém bénh riang thay thé a, b. ¢, d n&i iruc chinh téi dia phan
do. Khi quay thi tuy theo gid tri An (+ hay —) ma dia phai quay thém hoac bat
di diing tr1 s6 An (hinh 7.16).

Anh ring
thay thé

a} b} _N_;Z‘<Z

Hinh 7.16. Phan d6 van nang vi sai.
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Xich truyén dong bit sai s6 ndi tir truc chinh téi dia phan dé nhu sau:

lac gi_ b
Z'bd |z z,

£t ra cong thic: _ac_Zy *A.N
bd 2z,
Néu : Zy > Z thi x(+), 1a lip hai cip banh rang thay thé.

Z < Z thi x(-), phai thém mot banh rang trung gian nita.
d) Plutong phdp phdan dé dé phay rdnh xodn (hinh 7.13¢ hodc 7.17)

a4

1

:(_],

Q
T ¥

L3

Hinh 7.17. Phan d6 dé phay ranh xoin.

Khi gia cong ranh xoln, ngoii phan d6 don gidn dé chia vong tron lam
nhi¢u phan déu nhau, con phai thém mot chuyén dong phsi hop gitia dao va
phoi dé hinh thanh ranh xodn ¢6 bude xoin tp- Trudng hop nay khong nén ding
phuong phdp difu chinh vi sai, ta s& n&i xich tir tryc chinh t&i truc vit me cla
ban méy sao cho khi ban may phay mang u chia d¢ tinh ti€n mot do dai bang t
thi truc chinh mang phoi (clia ¢ phan d¢) s& quay ding mot vong vi dao khong
chuyén dong.

Cdc bude diéu chinh nhy sau:

Phan d6 gidn don: |

Dicu chinh trac bdnh rang cit rdnh xodn a,, by, ¢,, d, theo phuong trinh
xich dong nhu sau:
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a

Z b
1 véng (phoi) by —l;—-—d—lt m =1tp
H

Z by . ) t
vi S N AL S Yy nén rit ra cong thitc: y = N 2L
K b 1 dl ! L

Thuong biet géc B, phai tinh
ra t; nhu sau (hinh 7.18):

t,=nD cotg 3
m,Z
cos B
L= ®m,Z

p sinp Khai trién duang
ranh xo#n

Quay ban may di mot gée B
“dé phuong chuyén dong cia dao \/\
tring v&i phuong ranh xoén (hinh
7.18). :

* Tinh chon dao phay médun

D=mZ-=

g

tp

N

Vi dang than khai clia rang Hinh 7.18. Dao phay dia médun
phu thudc vao dudng kinh banh : dé gia cong chép hinh..

rang (ndi mot cich khdc 1a phu
thudc vao s6 rang). Ding dao phay dia modun dé gia céng chép hmh

Mu6n gia cong bénh rang cé ding modun va s6 rang Z chi duge phép ding
mot dao phay médun ¢6 Z,,, nhdt dinh, nhung banh rang gia cong ¢6 s& Z thay
doi rat nhiéu, dao phay modun ché tao khé nén phai diing mét con dao phay
modun dé€ gia cong cho mot pham vi Z nhét dinh, vi vy c6 sai s@ nén phdi
chon dao dé bio dam sai s&-cho phép. Mot bo dao phay modun tiéu chudn co
8 + 15 con dao cling mot tri s6 m nhung Z,,,,, khdc nhau. Cach chon nhu sau:
chon dao phay modun s8 6 cé thé gia cong duge banh rang trong pham vi

Z =135 + 54 rang (n€u bo dao nay c6 8 dao), hoic Z = 35 = 41 ring (néu bo dao
nay cé 15 dao — chinh x4c hon).

Khi gia céng béanh rang nghiéng cdch chon dao nay phifc tap hon, vi dang
hinh hoc cua bédnh ring nghiéng 12 dang than khai trong khong gian, néu dang
dao phay modun (c¢6 dang than khai trong mét phang) dé gia cong s& ¢6 sai s6.
Nén khong thé chon dao phay médun dua vao sé Z clia phoi ma phai dua vao

Zy (s6 rang gia wrong —- xem lai nguyen 1y chi tiét mdy) theo cong thic sau:

Zy= ? (B — g6c nghiéng chiéy truc cha banh ring)
cos P : .
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7.5. CAC LOAI MAY PHAY KHAC.

7.5.1. May phay chép hinh :
‘Ding dé phay nhimg dang bé mat phuic tap, thudmg phan ra hai loai bé mat:
loai cong tua phing nhu cam phing, dudng phing, phéi khong tron vov... loai

cong tua khong gian nhu khudn méiu ép, mit twabin, mai chéo, cam khong gian
AU

Cdc co cdu ding truyén din cho mdy phay chép hinh dé gia cong cic dang
bé mit trén thudng ta co ciu co khi, dien khi va diu ép. Cac mdy phay chép
hinh xuat hién & Lién X6 tir nam 1935, Sau day ta nghién citu chép hinh theo ba
loai co cau trén.

a) Hé thong chép hinh bdng co khi (hinh 7.19)
Co céu chép hinh gém: dao phay 4, chét dd 6, ca hai déu ldp chung trong u
mdy, 6 khoang cach ¢& dinh.

Kim d&

1 Dao Mau Van trugt

A
S : NN
| I § ;'///3 §
S 5\\\* % ";r %
s, SRR N
3 U
1v h A
I NI
T 1o, NN
[E2 B
oty Nortorss
Qs @
B o
Hinh 7.19 Hinh 7.20

Chuyén dong quay truyén cho phéi 3 va miu chép hinh 5 quay déng bo.
Mau quay 5 ddy chdt dd 6 ty theo vét miu 5 1am cho dao phay 4 chuyén dich
theo vét dé gia cong phoi 3. D& trong 8 ¢é tdc dung giit cho miu 5 va chét do 6
ludn ép sdt vio nhau.

b) Hé thong chép hinh ddu ép (hinh 7.20)
Bom dau c6 luu lugng Q khéng doi, phan luu lugng ra hai nhdnh Q, va Q,:
Q=Q+Qy

Ban mdy dugc truyén din bing co khi, chay dao ngang S, trén mit chép
hinh clia miu s& tdc dung len chét kim, do 1am quay don bdy xung quanh tam C
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dn van trugt Xudng 1am thay déi khe ho K din dén thay déi luu luong dau, qua
dé sé thay déi Q,. Gia sur Q) tang c6 nghia 1a Q, gidm, trong lugng ban mdy s&
thing ap luc ddu (do Q; truyén 15i) nén bian mdy ha xuéng (chay dao S, ding)
dao phay s€ gia cong duge phdn 16i clia chi tiét tuong tmg véi phén 16i clia méu,
Chép hinh dau €p rat nhay, bio dadm gia cong chi ti€t chinh xdc, mit khic
khong yéu cau lién hé cimg giita dao phay va chét do.

c) Hé thong chép hinh bdng (fféﬂ khi (hinh 7.21)

Trong he théng nay phai sir dung céc ly hgp dién tir M, dé chay dao doc
ban mdy, ly hop dién tir M, d€ chay dao dimg 1en trén, M, d€ chay dao dimg
xuaéng dudi.

Mau chép hinh s& tic dung lén chat do dé ndi mach dién thuc hién ban mdy

chuyén dong theo ba chiéu trén hinh vé, Qua trinh chép hinh & day khong lién

tuc, nén dudng cong chép hinh khong duge chinh xdc nhu he théng chép hinh
bang dau ép.

/_

= §

il L
T N

___‘_EL

GIMy

Hinh 7.21. Hé théng chép hinh bing dién khi.

7.5.2. May phay giudng (hinh 7.22) _
Diing chi y&u dé gia cong cic chi tiét 16n bing dao phay tru hoac mat ddu
gian manh hgp kim cing.

Ban may gidng nhu mot céi gluo'ng, c6 chuyén dong tinh tién doc, trén dé
lap cdc chi ti€t hop, than mdy, hodc nhiéu chi tiét ghép lai dé gia codng cling
mot lic. Co loai mdy phay giudng mot tru vi hai try, tir hai dén bén truc chinh
lap dao dé€ gia cong cing mot hic cdc mat d6i dién cia chi tiét.
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Hinh 7.22. May phay giugng.

7.5.3. May phay thing tac dung lién tyc (hinh 7.23)

jl?}l_m :;%F o) iLFG
I

Hinh 7.23. May phay thing tac dung lién tuc.
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Chi tiét gia cong 5 dugce lip trén thing quay s 4, cic u dao 6 & hai bén
ciing déng thi gia cong. Trong thdi gian gia cong dong co dién 2 s& truyén din
cho thiing quay 4 d€ gia cong lién tuc. Bin than dao s& vira quay dé gia cong va
c6 chuyén dong an sau (doc truc) dé chay dao dén chiéu sau phay. Mdy nay
ding nhiéu trong cong nghé 616 dé€ gia cong tr ddng bléc—xilanh.

7.5.4. May phay nang ¢é ban quay (hinh 7.24)
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Hinh 7.24. May phay ndng ¢o ban quay.

M4y phay ning c6 ban quay dé phay lién tuc cdc chi ti€t ¢6 thé thdo 1ap chi
tiét tai vi tri 7. Mdy nay cho ta nang suat cao. Chu trinh lam vigc co thé diéu
chinh tuong tmg véi | vong quay clia ban may 6. Mdy nay ding gia cong chi
1€t loai nho.

7.6. GA, KEP PHOI VA DAO TREN MAY PHAY

7.6.1. Ga kep phoi: g4 kep phoi tryc tiép trén ban mdy hoac dd ga kep phoi
trén ban mdy nhd ranh chit T trén ban mdy thong qua buldng kep va mo kep.

7.6.2. G4 kep dao phay

— Céu tao truc dao: mdi mdy phay déu cé moét s& truc dao tiéu chuin k&m
theo phan con theo con diu truc chinh dudng kinh trong truc dugc tidu chuin
theo dudng kinh trong clia dao. Céc bac cdnh 5 dé gd vi tri dao phi hop véi vi
tri chi ti€t gia cong.

Hinh 7.25 gidi thiéu céch gd dao phay 4 trén may phay van ning nam
ngang. That tu 1dp: 1dp truc 3 vao c6n truc chinh, van tryc rit 6 vao 18 ren déu
con dao bang cdch van buldng 7, xiét dai 6¢ it 8, Hp cdc bac cach 5, dao 4 vao
truc dao, lip khéi bac 9 va hé théng d& vao mang cd trugt ngang, xiét dai oc 1,
kep chit bulong 2 dé ¢& dinh hé théng d truc dao.
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Hinh 7.25. Ga kep phay truc trén may phay ngang.
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~Hinh 7.26 gi6i thiéu cdc kiéu gi kep dao phay mat dau.
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| Chuong 8
MAY CHUYEN BONG THANG

8.1. CONG DUNG VA PHAN LOAI MAY CHUYEN DONG THANG
8.1.1. Cong dung |

Nhom mé’ty chuyén dong thiing: may bao, mdy xoc, may chu6t dé gia céng
cdc mat phing ngang, ditng, xién, rdnh mang c4, duéng huéng (séng trugt), 16
then hoa, ranh then, truc nhiéu canh, binh rang, bao chép hinh, lam ren bing
ban cdn phang v.v... Ui diém ctia nhém mdy nay 12 gia cong cidc mat phing daij
va hep. cdc rinh trong 18, bdnh ring trong.

Véi chuyén dong chinh cla mdy 1a thdng nén luon ¢ hanh winh cong tic -
va chay khong, cé fue qudn tinh 1én nén tde do cét bi han ché, nang suit thap.

May bao ngang di sdn xudt ¢6 hanh trinh bao t6i 1000mm, may bio
givdng ¢4 hanh trinh lam viec tdi 12500mm, mdy xoc cé hanh trinh t6i 400mm,

8.1.2. Phan loai ,

C6 ba loai médy chuyén dong theo dudng thing: mdy bio, mdy xoc, mdy
chuot. Trong moi loai lai phan ra lam mdy van nang, mdy chuyén dimg hodc tuy
theo cédc co ciu clia mdy thyc hién chuyén dong chinh ma c6 tén goi cha mdy.

8.2. MAY BAO
8.2.1. May bao ngang (hinh 8.1)
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- May biio ngang diing dé gia cong céc bé mat chi tiét ¢ do dai tir 200 + 800mm -
(néu chi ti€p hep nén ghép lai).

1. Pdc diém

— Chuyén dong chinh do ban trugt 1 Idp gid dao thyc hién,

~ Chuyén dong chay dao do ban médy 2 mang phoi thuc hien. Chuyén dong
nay khong lien tuc, chi thuc hién sau mdi hanh trinh kép clia ban trugt.

~ Kich thugc co ban cha may 1a chidu dai 16n nhit cha hanh trinh ban truot.

2. Co cdu thuc hién chuyén déng chinh va chay dao ciia mdy bao ngang -

a) Cac co cdu thue hién chuyén dong chinh: hay thay nhat 1a cg ciu cu-lit,
¢o cdu banh ranh — thanh rang (it thdy) va hién dai 13 co cdu diu ép. Ching ta
phan tich so bo cdc loai ¢d cau nay:

— Co cau cu-lit thudng ding loai ¢6 so dé nhu hinh 8.2.

V¢ dong luc hoc ta dd phan tich k¥ loai co’

_cAu ndy trong gido trinh nguyén 1y may, & day -
chi phan tich tu khuyét diém chii yéu: : ‘:{_}:\

+ Co cdu nay bién chuyén dong quay mot
chiéu thanh chuyén dong tinh tién di vé hai
chiéu voi t6¢ A6 khic nhau.

Loai hién dai

+-Qua biéu dé van t5c ta thay: vat t6c lam
viéc vi chay khong ludn ludn thay d6i tir 0 —
Vimax —> O dnh hudng dén ch€ do cét got va do
béng bé mit gia cong:

Hinh 8.2.

¥ ek max :d+r=k

Yictmax d-r

Lmax
Vet 20 Viek

Lnax

| I Van t&c tic thai
cong tac-

V max ct

=2\

VAan t8c ¢ thdi
~ chray khéng

Hinh 8.3.
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Mat khac yeu cau v gmax >> Viamaex 4€ bao ddm gidm thdi gian phu. Theo
. tinh todn ta cé thinh 8.3a):

Khi tdng k >> 1 trong Umg v6i hanh winh gia céng 1én, thudng yéu cdu L
gla cong > 200mm.

Neéu r giam xudng dé€n 0 thi k = 1, v mux = Viekmax €O Nghia hanh trinh gia
cong bé, nang suat thap thi dung co cau nay khéng cé Igi.

— Co cdu bdnh rang — thanh ring hoac vit me — écu ¢hinh 8.4): chi ding cho
hanh trinh 1én tir 1000 + 1200mm, ¢6 vu diém 1a t6c d6 6n dinh, nhung phai

diing thém co cdu dio chiéu chuyén dong thing bing co khi hoac bing dién,
hién nay it dling.

Vet

[

U

\ V ok

Lmax

Hinh 8.4. Co cdu banh rang — thanh ring.
~ Co cau ddu ép (hinh 8.5): ddu tlr bom ddu theo dudng 6ng truyén vao co
cau congtac. Vi tri 1— diu bao lui vé, vi tri 2~ d4u bao tié€n cong tac.

B e —— Vct'
—_——— - Vi

Cd cdu cong tac

Van d8i chiéu
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Trén ban trugt ddu bao c6 gan vdu khéng ché chidu dai hanh trinh, VAu nay

gat tay ty dong & vi tri | va 2 ding ddo chiéu nhanh, tri s6 Vg V& vy tinh nhu
sal

. . Q. Q

= =. v, = :
ol | . 'k *
¢ S & S—s

v6i 1 Q- luu lugng ddu tir bom vao trong co ciu cong tic;

S —dién tich pit tong;

s — dién tich cén pit tong.

Nhuge diém: khé ché tao, nhiét do ¢6 anh hudmg dén sy lam viéc én dinh
cla mdy v.v...

b} Ceo cdu thire hién chuyén déng chay dao

Co cdu chay dao ngang ty dong (hinh 8.6): Banh Z,; (21) 1ip then véi tryc
dia bién (ctia co cau cu-lit), banh Z, (22) 16ng khong trén truc thanh 6. Trén
mit diu banh Z, c6 gan chét 7 léch tam. Con ¢oc €6 vat nghiéng mot bén, lip
16 x0 v6i thanh 4. Thanh nay quay long khong xung quanh tam banh céc 2.
Banh c¢6¢ 2 1ap ¢6 dinh véi vit me ngang cua ban mdy bao. Nap chin 1 cé téc
dung han ché s& rang banh céc can gat sau mbi hanh trinh kép cia dau bao.

Hinh 8.6.

Qua trinh 1am viéc nhu sau:
Yeéu cdu sau mdi hanh trinh kép cia diu bio, ban mdy chay ngang mot

lugng S. Dau tien dia bien quay qua Zy — Z, 16i chét lech tam 7 quay xung
quanh Z; kéo don 5 1am cho thanh 4 quay lic.

— Khi ddn 5 bi kéo sang phai, con céc 4 vao khdp béanh céc, truyén chuyén
dong quay tdi truc vit-me ngang di ddng ban may.
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— Khi don 5 bi ddy sang trdi, mat vt nghiéng clia con céc truegt trén ring
bdnh céc va ndp chin 1, ban mdy dimg yén. Ngoai ra khi ban médy 9 1én xudng
k€o don 8 va thanh lic 6 giit cho c4 hé thong lam viéc duge nhu cii.

— Co cdu chay dao ngang tv dong khong nip chén (hinh 8.7).

Vit diéu chinh &S

Hinh 8.7.

Nguyén tac lam viéc gi6ng nhu trirdmg hop trén, muén dién chinh d6 16n
lugng chay dao chi cdn diéu chinh d6 lech tam ctia chét 7 béng vit diéu chinh
(0 day khong c6 nap chin han ché s6 ring duoc dfy banh céc).

— Co cdu chay dao thang ding (hinh 8.8).

W

VAU c8 dinh._ Viu di ddng
Than may /A
Hinh 8.8.

Khi vau di déng 1di cham vao vdu ¢§ dinh, lam quay bdnh céc truyén t6i
gid dao thing ding qua vit me ding.

3. So dé dong ciia mdy bao ngang B36 (736) do nha mdy co khi Ha Noi
sén xuat (hinh 8.9) (yéu cdu sinh vién ty hoc). '
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Hinh 8.9. Sd d8 déng clia may bao ngang B36.




8.2.2. May bao giudng
1. Cong dung

.Gia cong cdc chi ti€t 16n: than mdy, hop mdy, ban trugt v.v... Chuyén
dong chinh do ban mdy mang phoi thuc hién. Chuyén dong chay dao do ban
dao thuc hién. Kich thude dic trung cho mdy biao giudng 1a kich thude ban
may (4 + 7x 7 = 26)m.

2. Phdn loai (hinh 8.10)

C6 hai loai: loal mot tru va loai hai tru. Than mdy 1, try ding 2, x4 ¢& dinh
3, dong co phy 4 truyén din chuyén dong diéu chinh nhanh cho x2 ngang 5
mang c4c gid dao diing 6, gid dao bén sG 7, giudmg bado 8 va chi tiét 9. Cir
khong ché hanh trinh 10 ¢6 thé diéu chinh duge tuy theo chiéu dai chi tiét gia
cong. Cit khong ché hanh trinh ¢§ dinh 11 gin trén thin mdy.

4 3 2

2
r_._..—‘z 0

L 1 § [+ g

i | I o
i a5

Hinh 8.10. May bao giudng.
3. Cdc co cdu thuc hién chuyén déng va ddo chiéu (hinh 8.11)
a) Diing dai truyén bet phang v chéo (hinh 8.11) két hgp véi banh rang —
thanh rang. Co cdu nay cé dién, cong sudt thap, ty 1& giita v /v, khéng cao.

C6 haj loai: ding pu-li. gat dai truyén téi vi tri cong tdc va loai dung ly
hop dién tr M, ¢ nude ta hién nay mét s6 xi nghi¢p dia phuong vin con ding.
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Zsg

Hinh 8.11.

b) Diing co cdu en—tit (hinh 8.12)

Pia bién quay mot chiéu ddy cén l4c tdc
dung kéo va ddy banh rang 1. Banh rang nay
lan trén thanh ring ¢6 dinh 5 truyén t6i thanh
rang 3 gén vé6i giudng bao tinh tién.

Co clu nay coéng kénh, yeu ciu cé
khoang khong gian 16n, banh ring 1 phai cé
duong kinh khd 16én tuong ung véi hanh trinh
16n nhat cia giudng bao. N6 c¢é thifu sét Hinh 8.12.
chung ctia co cdu cu-lit, hién nay it ding.

¢} Ding co cdu ddn ép (xilanh—pit tdng va hé théng diu)

d) Ding co cdu bdnh rdng — thanh rdng két hop var dong co dién mor chiéu
bién dot tdc do va ddo chiéu (hinh 8. 13).

4 3 4 2
Y Y 1 hY
\--— . A
:ux# m 1
=gt 1 3
X =
1 M 6‘*\
] X [~ e B>\
— )
ta] x o
L N
a) =1~ 5 b)

Hinh 8.13.
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Bé truyén chuyén dong thing cho giudng bio cé thé ding co ciu banh
rang — thanh rang thdng (hinh 8.13a) hoic tryc vit, thanh ring nghiéng (hinh
8.13b). Hién nay diing nhiéu loai tryc vit — thanh rang nghiéng vi truyén dong
€m, gon do khong phai dit h¢ théng banh rang & dudi gdm giudng bao chiém
khong gian 16n, mat khdc néu ding bénh ring dudng kinh bé thi t6c do truyén
s€ khong déu,

bong co dién
xoay chiu ba pha A
quay may phat dién ' _
mot chiéu B, cung B B
cdp dong dién mot '
chiéu cho déng co ' n/
mot chiéu C. Ngoai ra
con thém mot bo
phan bién toc bang Hinh 8.14. Hé théng bign t6c va dao chiéu bing dién.
dién cia dong co dién
mot chiéu (diéu 1iét bing b:en dp, 1l rudng hay mdy dién khuéch dai). Do dé he
théng bicn t6c va dao chiu bang dién 1a t6t nhat, chiém khong gian it nhit,
nhung dét tién. Cdc mdy bao givdng hien dai thudmg diing loai nay (hinh 8.14).

8.3. MAY XOC
1. Cong dung

M4y xoc diing d¢ gia cong céc ranh bén trong 18, banh ring trong, then hoa
v.v... it khi xoc mat bén ngoii..

1

11

1
Hinh 8,15. May xoc.
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Chuyén dong chinh cia mdy xoc 13 chuyén dong tinh tién theo phuong ditng.

Hanh trinh 16n nhét cia dau xoc 13 kich thuée co ban chia may.

Cac b phan cia mdy nhu sau (hinh 8.15): than mdy 1 c¢é dang hinh hop.
bong co dién 3 truyén dan cho toan may. Pdu xoc 5, vit kep dao 8 (cd thé quay
nghiéng dau xoc d& gia cong mit xién). Truc 4 néi chuyén dong ddu xoc tdi
hoép 10-11, ban quay 7 — chi tiét 9.

2. Co cdu thuc hién chuyén dong chinh cia dao xoc (hinh8.16)

Hanh trinh xoc thudng < 200mm nén khong diing dugc co ciu cu-lit lic
nhu & trong mdy bao ngang (vi v, = v,,) do d6 thudmg diing co céu cu-lit quay,
hién nay cé mdy diing co cau ddu ép. ]

Qui trinh chuyén dong clia co cdu cu-lit quay nhu sau:

Dia bién 2 quay tron v6i van t6c géc w,; = const, chdt 6 gin clra cing trén
dia bién lam c4n 1 quay xung quanh chét 5 (tdm OQ,) v6i van 8¢ géc ©, = const
nhimg R, ludn tuén thay d6i cé:

v =Ry, v, = const

Rymin = I tai diém B ¢6 @y, tong ng voi v’

Romax = Ry tai difm A ¢6 @), tUODG (MG VO Vima
(chd ¥ qud trinh d4o chidu va phan lyc tai chot 3 theo phuong trugt clia ddu xoc —
hinh v& bi€u dé van t6c). Do dé; ty 1€ giffa van t6c chay khéng va cong tac la:
R R, R+e
R,., r R-e
trong dé: r — bdn kinh dia bién (tir tam dé€n chét 6); K >> 1 va khéng dét, né
khong phu thudc vao hanh trinh chuyén déng ciia ddu xoc.

vhimas  _ wlm;nx _ Jmax

ey

cimas 2min

-1
Van tdc te thil
/ cia hanh trinh
V4n 16¢ tie thi 3:?;26"“ e
tda hanh trinh . i
cdng tac cia e
dao xgo 4T
. v
2. r LN 6
a _/‘”‘/
\ e N
1N,
—_ V4
‘Hinh 8.16.
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3.So do dong cua mdy xoc 743 (hinh 8.17)

JC

Hinh 8.17. So d6 dong clia may xoc 743.
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@) Chuyén dong chinh (xich t6c do) do déng codién N =52kW,. n = 950v/ph
qua dai truyén cé ty s6 truyén i = 0,29 téi hop téc éio c6 4 1y s6-truyén, qua

14
bdanh rang 8_ "lam quay dfa bi¢n (bdnh ring 80 chinh 1 dia bién) truyen tdi cg
cau cu-lit quay dén dau xoc (chi ¥: chét léch tam cia dia bién cim vio con
truot, trén hinh v& vé tdach roi nhau).

b} Chuyén dong chay dao tinh tir mot hanh trinh kép cla dau xoc tuong
(ng véi mot vong quay cia dia bién 80 qua ranh cam thiing 151 hé théng don
truyén t8i con cée banh céc Z = 120 rang vao cdc vit me doc pmgang va lam
quay tron ban mdy, thyc hi¢n chuyén dong chay dao khéng lien tac.

8.4. MAY CHUOT

1. Cong dung va phan loai

Maiy chuot du'dc dung rong rii trong san xu4t hang loat loh va hang khéi,
g1a cong chinh xdc 16 ¢6 dang prophin bat k¥, chudt rinh thong, banh riang

trong, 16 then hoa... Ngodi ra dang phiét trién chuét mat phing, mat dinh hinh va
ranh bén ngodi. Dung chudt ¢6 ning suit, 46 chinh xdc cao.

Dudi day la cdc loai san phdm chugt 16 bén trong (hinh 8.18).

Hinh 8.18.
EE =TT NS CHTHE AN
L Chusi Phin cit '
Phén dinh hudng Phdn lam ding

Hinh 8.19. Ké’t_ ciu dao chudt.
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Hinh 8.19 chi 15 c4u tao co ban ciia dao chuét.

Hi¢n nay ngudi ta phan loai mdy chudt nhu sau:

— Theo cong dung cé: chuét trong, chudt ngoat.

— Theo vi tri dat dao cé: chudt nim néang, chut thing dilng (chust ép).
— Theo mifc d6 tr dong hod c6: chudt lien tuc, ban ty dong v.v...

2. Mdy chuot ndm ngang va ca cdu t?ayé’n ddn chinh (hinh 8.20)

2° 4 31 95 6 7 8

—

N o f TR T 3
l/:] — I—@
///////////7//////////////// ////7

Hinh 8.20. Ca cdu may chudt 7510,

Chuyen dong cha mdy chudt 1a chuyén dong thing kéo dao chuét tinh tién
(ngoai ra may khoéng ¢6 chuyén dong chay dao nao khic). Co c&u diu ép thuc
hién chuyén dong nay. Trén hinh 8.20: bom chinh (c6 4 dp suat cao) dan ddu cao
dp vao budng trai xilanh ddy pit tong chuyén dong sang phéi kéo dao chust
cong téc. Diing bom phy dé 10i dao chudt vé vi tri ban ddu.

Van ti€t luu dé diéu chinh t6c do chuot van tran dé gilt cho 4p sudt 1am
viéc khong qud tri 86 gidi han.

Céc bo phan cta may chudt nhu sau:

Trén than mdy dang hinh hop 1, l4p c4c bo phén clla m4y: dong co dien 2
truyén din dong lyc cho h¢ théng thuy Iuc 3. Cén pit 16ng 4 ndi véi dao chudt 6
qua co cdu lap dao 5 va cac gid dg 8, 9..Chi ti&t gia céng 7 ty mit ddu (1am

chuan) vao gid d3 9 dé gia cong. Ty s6 giita van t6c hanh trinh thuan va nghich
tir 16m hon 1 dén 2,2.

Luc kéo clia may chust 7510 la: P = 10 t&n; 7520 Ia: P = 20 tdn; 751 la:
= {0 tdn, 7530M c6 P = 30 tan.

3. May chudt ding dé chuvt trong (hinh 8. 21)

C6 thé chuét trong biang hai phuong phdp : chudt ngugc tir dudi 1én trén va
ngugce lai.

Khi chuét nguge tir dudi len trén, dao chuOt kep trén phdn congson 1 va
ban trugt chuyén dong tu' dudi 1én trén. Chi tigt lip trong ban mdy s6 4.
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Khi chuot thuan tir trén xuéng
dudi, dao chudt dat dudi congson 3 va
ban chuét nén tir trén xudng dudi, nén
dao chuét bi nén va ubn doc, chi ti€t
dat phia trén ban may 4.

Pong co dién 6 truyén dan cho co
cdu diu ép dat bén trong thin may 5
tay gat 7 va 8 dé diéu khién mdy.

4. Mdy chuot ding dé chuot
ngodi (hinh 8.22) 7

Than mdy 1 ¢6 dang hinh hop rit
ciing vitng. Tdm truot 7 14p dao chudt ) .
6 s& truct trén séng truot clia than méy. Hinh 8.21. May chuot.du'ng dé chuét trong.
Ban méy 3, ga 1ap 4 va chi i€t 5. Bong co dién 2 truyén din cho hé thong thuy
lyc bén trong than mdy. Thudng cé cdc loal mdy chudt dimg 7710 c6 P = 10 t4n
va 7705¢co6 P =5 tin.

on 6

\_' .\[ ]

N\BTo
1A | e s
45 ! ° TR A
: - 6 A
% 23\l l : ~ i :
N RO 1@

11 JRN U R VN )y

T T ////)/////////////////7_////}’///

Hinh 8.22. May chuét dimng. Hinh 8.23. May chudt n&m ngang tac dL_mg. lign tuc.

5. Mdy chuét nam ngang tdc dung lién tuc (hinh 8.23)

M4y chuét niim ngang tic dung lién tuc dang cho san xuat hang loat 16n va
hang khéi. Than mdy 1 c¢6 dang hinh hop trén d6 Yap xich truyén dong lién tuc
4. G4 lip 5 dé kep chi tiét gia cong 6. Ban 2 gin dao chudt 3 lap & trén than
mdy. Vi tri A bt ddu chuét, vi tri B chu6t xong, kep chi tiét ty dong hay bing
tay vao day xich 1. Ca h¢ théng day xich ¢4 thé di chuyén ngang in dao dé hét
lugng du cin chu6t. Thudmg ding may nay dé chudt bién 610 véi t6c do chuyén
déng ctia xich 2m/ph. _'

6. Mdy chudt ngéng truc khuyu (hinh 8.24)

Thugc loai mdy chuot dimg chuyén mon hoa. Than méiy 1¢6 dang'khung
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dat dong co digén 2 va h¢ thong thuy lyc. Phia trudc thin may cé sdng trugt
thang ding dé di truot ban dao S mang dao chuét 6. Ban dao 5 c6 chuyén dong
tinh ti€n lén xuéng. Ban m4y 3 dit trudc than médy. Trén ban may cohaiy4. U

trdi ding truyén dan chuyen ddng quay tir dong co 8 t6i truc khuyu, u phai dé
d& true khuyu,

L“"}'—
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Hinh 8.24. May chudt ngdng truc khuyu.

Toe do quay ciha truc khuyu phu thude vao qud trinh céng nghe va diéu
kién lam vig¢c. Vi dy truc khuyu quay 40v/ph, dao chu6t chuyén dong véi t6c do
7m/ph. Thoi gian giita hai 1dn mai dao gia cong duge 5000 + 8000 chi tiét.

CAU HO1 ON TAP
Céac co cau thyc hién chuyén dong chinh va chay dao cia may bao ngang.

Céc co cau thuc hién chuyén déng chinh ciia may bao giudng.

Cd cdu cu-lit quay trong may xoc.

A

May chuét, cac phuang phap chust: uu, nhugc diém cha cac phuong phap nay.
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" Chuong 9 |
MAY GIA CONG REN VA RANG

9.1. MAY GIA CONG REN

9.1.1. Cac phuong phéap gia cong ren

Ren duogc sir dung rat rong rai trong céc nganh cong nghi¢p: moéi ghép bang
ren va truyén dong bing ren. Tuy theo yéu cdu sir dung c6 thé diing cic dang
ti€t dién ren: tam gidc, ren thang, ren vuong va ren tron. C6 cdc loai: ren tru
(ren trén rhat tru), ren con (ren trén mét con) va ¢b ren ngoai, ren trong.

C6 hai phuong phdp phd hién dé gia cong ren: bing cit got va bing bién
dang (lar} ren, ¢dn ren). '

9.1.2. Gia cdng ren béng cit got
Trén hinh v& 9.1 mé ta céc chuyén dong tao hinh gia cong ren bing cit got.
Hinh 9.1a, a’ 1a so d6 ti¢n ren ngodi, ren trong. Tién ren c6 thé dat cdp
chinh xac cao (tdi cdp 1), tiét dién ren tuy y, pham vi dudng kinh ngoai khd
rong (1-200mm) hodc 16n hon, nhimg ning sudt thap. Phay ren hinh 9.1b duge
ding kha rong rai. Néu yeu cdu do chinh xdc cip 2-3, san xuit hang loat 16n
thi cho niing suit cao, kinh t€ nhit. O cac mdy cong cu dimng vit me... sau khi
phay phai gia cOng tinh. '
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Hinh 9.1. Nguyén Iy chuyén déng cit ren.
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Hinh 9.1c: mai ren thudng goi 1a gia cong tinh, gia cong chinh xdc ren da
qua toi ciing. :

Hinh 9.1d: so d6 cat ren bdng ta r6 va ban ren, budc ren S do budc ciia
dung cu cat quyét dinh, vay c6 kha ning 1a: chi tiét quay n dung cu‘tinh tién
mot luong S, hodac la dung cu vira quay n’ vira tinh ti€n S’v.v... cét ren bang
ta ro, ban ren thuc hién dugc bing tay va bing may.

biém chung vé chuyén dong 1a: phoi quay mot vong thi dung cu cit phai
- tinh tién mot lugng bang budce ren can cit.

Trong phén mdy tién da trinh bay rd vé tién ren trén mdy tién van nang, ¢
day vi gi6i han tai liéu chi trinh bay vé mdy tién ren chinh xic.

1. My tién ren chinh xdc cao 1622 (hinh 9.2)

Pham vi sir dung: gia cong truc vit me ¢é kich thuéc:

D =20 + 80mm, L £ 2500mm, t. = 3 + 12mm.

818 301112 13
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Hinh 9.2. May tién ren chinh xac cao.

1-u ding; 2- tay quay déi t6c dé truc chinh; 3— than may; 4, 9- gia dd phéi; 5- ban dao;
6- tay quay ban dao ngang; 7— ban dao tién; 8— bom dau béng tay cho dudng hudng;
10— u dong; 11— kep nong u dong; 12— tay kep u déng véi ban may; 13— vé lang di chuyén
nong u déng; 14— nat déng ma dién; 15, 16 — tay quay déng md dao chidu dong cd dién.

Xich t6c do (hinh 9.3) di tir dong co dién N = 314,5kW, n = 720/1440 v/ph

dén truc chinh. 20 37 -
720/1440.2 (1) / & \(m) < 517\ V) §(V) o (VI) s A,
31 oA \337 58" "7 300 325 ~ e
57 29 ; :
45
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Hinh 9.3. So d6 déng may
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Xich chay dao cét ren di tir truc chinh VII qua cap banh rang thay thé % 161
L]

vit me doc, day la dudng truyén ngén nhat. Dic diém 1a mdy ém vi da ding hai
bo truyén-dai, vit me doc-16n (d = 85mm) dat & gitta hai dudng din hudng cta
may lai ¢ con lan d& nén d¢ cing vitng rit cao (hinh 9.4). Ngoai ra con cé co
cau hiéu chinh sai s§ budc ren cia truc vit me.

744»

1112

_ o @
_ ANY

1 2 - 3 : 4 5 B 7

Hinh 9.4, Hinh cit ngang may 1622
1— tay quay ban dao ngang; 2- tay gat déng md ddo chiéu déng ca dién;
3, 8- dudng huéng ban dao doc; 4, 7— dudng hudng y déng; 5— than may,
6- con lan dd vit me; 9- ban dao dog; 10- dao cit; 11— vit me diéu chinh: 12— dai éc.

Hinh 9.5 Thiét bi bu sai s6 budc ren.

1- chéng tam truc chinh; 2- phéi; 3— chdng tam u déng; 4, 5, 6, 7- banh ring thay thé;
8- vit me; 9— dai Oc; 10— ban dao doc; 11— thanh trugt lién dai dc; 12— thude bik sai 548,
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Nguyén 1y lam viéc cha thude bl sai s6 (hinh 9.5): Vit me 8 truyén chuyén
dong qua dai 8¢ 9 16 ban dao 10. Muén gia cong duge budc ren chfnh xdc thi
bin than vit me (c4i) phai c6 budc ren chinh xdc hon budc vit me cdn ch€ tao,
nhung thuc t&€ khé dat duge nén ta ding vit me 8 ¢é d¢ chinh x4dc binh thutmg,
de cat duge ren ¢6 do chinh xdc.cao hon bing cdch hiéu chinh bi sai s§ bude
cua vit me 8. Bian dao tinh tién cung dai 6c 9 mang thanh 11 truot doc trén
thuse hi¢u chinh 12 (thudc higu chinh dat nghiéng holdc c¢6 d6 nhdp nho tuy
theo sai s6 bude cta vit me 8). Thudc nay tic dung viio thanh 11 1am daj 6c 9
quay tuong doi so véi vit me 8 d€ bl trir sai 58 cla vit me nay.

2.Taré ren dai 6c

Nhu trén da dé cap dén gia cong 16 ren bing ta ro ¢6 thé ren tay vi ren
bang may. Ta ro tay mbi mét bo ¢6 hai ba s6, ta 1o mdy chi c6 mot s6. Ta r6
mdy ¢6 chudi thang va chudi cong. Chusi cia ta 16 mdy ¢6 dudng kinh nho hon
dudng kinh cta 16 ren. Do d6 1a 16 hoac dai 6c cén ren chi cdn quay mot chiéu,
cat xong.dai 6c chay thco phdn chuéi ra ngoai.

Hinh 9.6 gidi thi¢u so dé nguyén Iy (phdn gia cong) mdy tv dong gia cong
dai 6c bang ta ro chuoi cong. -

Hinh 9.6. .

Phoi dai 6c 3 qua h¢ théng cdp phoi ty dong theo méang din phoi xuéng
ving cit, truc 11 tam cam 10 quay, thong qua con lan 12, tay don 14 diy tdm
trwot 1 gan 1ién véi Sng ddy 2, ddy phei 3 vao mang giit phoi 4 di vao ddu ta r6
5, ta 10’5 (dat tu do) quay cling vdi khéi truc chinh 8. Dai 8¢ duge cit 6 chay
doc méng 9 theo chudi cong ra ngoai.

Theo chiéu quay clia cam thi doan ab la dé ddy phei dai 6¢ vao vlng cit,
cat trén cung be, ca la doan 6ng ddy 2 lui vé d€ ddy phoi ti€p theo. Khi can 14
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thi vé d€ chinh xdc vi uf cho 8ng ddy 2, ngudi ta ding cit dinh vi 15. Nhu vay
la mot vdng quay ciia cam gia cong duge mot dai 6c. DE nang cao nang suit
ngudi ta da ché tao mdy nhiéu truc chinh. V4i ta 16 mdy chuoéi thing thyc hien
theo dang mdy khoan. Cling ¢6 thé ché tao loai ta 16 chusi cong & ddu phén cit,
khi do phoi duge dén vao chuoi cong (xem cdc tai lieu mdy tir dong).

9.1.3. Phuong phap gia céng ren bing bién dang — 13n can ren

(6 cdc phuong phdp cdn ren nhu sau: cdn ren hudng kinh (hinh 9.7a), c4n
ren Uép tyén (hinh 9.7b), can bang ban cn (hinh 9.7¢c), cdn bing vanh cén
¢hinh 9.7d).

Qué cén Phai Qudcdn Quicén

Hinh 9.7. So d8 can ren.

Can ren Jucong kinh: Budce ren clia qua cin duge ché tao bang budc ren cdn
cdn. Buong kinh qua cdn D va s§ vong quay n nhut nhau quay nguoc chiéu
nhau, phoi cdn cdn dat giita 2 qué cdn. Trong viing can phoi tuy quay tai ché,
mot irong hai qua cén tién din (A) viio phoi dé€ cdn. Khi ti€n da chiéu cao ren
can can thi ngimg chay vio va chay ra nguoc lai dé 18y phoi. Phuong phép nay
¢p dan dan nén cén duge ren c6 kich thuée 16n, dudng kinh qué cén khong phu
thudc vao dudng kinh ren can cén, nhimg ¢6 nhuge diém 13 thdi gian chay
khéng 16n (qua can phai 1ui ra dé 14y san phdm).

Cdn ren tiép niyén: Nguyén tic cha cén ren ti€p tuyén la: véi kich thuée
budc ren dudng kinh ren nhét dinh phai tinh todn thiét k& céc thong s& hinh hoc
qua cdn hodc sd vong quay cic truc cdn sao cho phoi cdn vira tu quay va tu
chuyén déng qua ving can, khi dé khodng céch t&m hai truc cdn khong ddi
(A = const — xem céc tai liéu vé cén ren tiép tuyén).

Phuong phap niy nang sudt cao, d& tv dong hod c4p phoi, thoi gian chay .
khong rat bé (cdn lién tyc), nhung han ché vé kich thuéc phoi c4n do han ché
cOng suat can. o

Cén ren bang ban cén rat phit hgp cho cdn ren dudng kinh bé nhu nan hoa
xe dap, dinh vit...
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9.2. MAY GIA CONG RANG

9.2.1. Phan loai may -

Truyén dong banh ring duge st dung rdt réng rai trong cfc may moc, thiét
bi trong nhiéu nganh cong nghiép, nong nghiép, giao thong... véi vu diém la
khd nang truyén lyc 16n. N6 duge ding truyén dong gilia cdc truc song song,
chéo nhau, vudng g6c chéo nhau...

Theo hinh dang banh rang va dudng hudng rang c¢6 banh ring tru, ring
thing, rang nghiéng v banh ring cén: cén thing, con xoén.

'Tén goi loai mdy thudng goi theo hinh ddng ring va tén phuong phip gia
cong, vi du: mdy phay lan rang try, mdy xoc ring tru, may bdo rang cén thing,
. mdy gia cong coOn cong, cn Xoén, _

Theo déc tinh gia cong ¢é ma‘y gia cong tho rang, gia cong tinh rang. Tai
liéu nay chi trinh bay vé gia cong banh ring tru.

9.2.2. May gia cong banh riang tru

Banh rang tru c6 hai loai: tru rang thing (hinh 9.8), tru rang nghiéng (hinh
9.9.) ¢6 an khép ngoai va an khdp trong.

C (théng) C (nghiéng, cong)

s
Hinh 9.8. Dang banh rang tru rang thing. Hinh 9.9. Dang banh riing tru rang nghiéng,

Hinh dang rang cd hai loai xdc dinh boi dudng chudn (C) va dudng sinh
(S). G c4 hai loai nay duong sinh nhu nhau (than khai, xycloit, novicdp). Néu
dudng chudn 12 dudng thang goi 13 banh ring tru thing (hinh 9.8 ). Néu dudng
~ sinh cong hay nghiéng goi 12 banh rang try nghiéng (hinh 9.9 ). Cii chung &
day 1a dudng sinh, khdc nhau vé dudng chudn,

9.2.3. Cac phudng phap gia céng
A. Phuong phdp chép hinh

Trude hét can luu y rang thong s& hinh hoc co bin clia moét banh rang Ia
modun m va sé ring Z. Tl day ta c6 vong trodn chia clia banh rang 13 D = mZ.
Méi dudng kinh vong trdn s& cho ta dudng than khai nhat dinh, nghia 12 méi
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banh rang ¢6 dudng than khai xdc dinh ¢6 dang rang nhét dinh. Phurong phédp -

“gia cong bing chép hinh & day thi dang dao cling phai tring vé6i dang ring cén
gia cong. Ta thudng diing hai leai dao phay médun: dao phay médun dia va dao
phay médun ngén (hinh 9.10).

Cao phay dia

Dao phay ngdén

Quay phan dd

a) Phoi b}
Hinh 9.10. So d6 phay chép hinh banh rang tru,

Phay chép hinh bang dao phay modun dia, dao duge lap trén truc chinh
mdy phay ngang; véi dao phay ngén, lap trén truc chinh may phay dimg va dao
c6 t6c do cét n.. Phoi duge lap trén u phan d6 van nang kep chat voi ban méy
va thyc hién chuyén dong S dé gia cong hét chiéu rong clia banh rang (13 phoi).
Sau khi phay h&t mét rinh rang thi phoi duge quay phan do (phan do gidn doan)
moi leong % vong, Z Ia sé rang cla banh rang can gia cong (cach tinh phan do
dd dugce trinh bay & trén). _

Uu diém ciia phuong phdp nay l1a khong cin ding mdy chuyén ding.
Nhuge diém chinh Ia khéng chinh x4c: khong chinh xédc vé phan d6 (4o chinh
Xdc cd cdu) va khong chinh xdc vé dang rang. Nhu di néu & trén véi mot con
dao modun chi gia cong chinh xdc vé dang ring cho mot banh rang cé m va Z
nhat dinh. Trong thyc t&€ khéng dip tng duoc mbi dao dé ché tao | banh rang,
ma ch€ tac mot bd dao cé cung modun ché tao duge céc s6 rang trong khodng
nhét dinh (thudng 1 bo dao ¢6 8, 15, 32 con véi Z dao khic nhau nhung cling
modun). D6 chinh 12 nguyén nhan gay sai s¢ vé dang rang. Khi gia cong banh
rang nghiéng phai dua vao s6 ring gia tudng Z, = ZjcosP (B — gdc nghiéng
chiéu tryc ciia banh ring, Z s& rang cha phoi).

B. Phuiong phdp bao hinh

1. Mdy phay ldn rdng: d gia cong banh rang hinh try rang thng, ring
nghiéng, banh vit, truc then hoa...
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a) Nguyén ly gia cong: gia cong bing phuong phap bao hinh "Nhic lai sur
dn khdp (bao hinh cudng birc) giita truc vit (déng vai trd dao) va banh rang

hodc banh vit (d6ng vai trd phoi)".

b) Cdc chuyén dong ciia may: Xét hai trudng hop sau:

* Gia cong bdnh rang hinh tru
rdng thang (hinh 9.11)

Theo nguyén ly trén dé tao duoc
dang rdng than khai thi phdi cé
chuyén doéng bao hinh.

Gia sir truc vit 12 dao c6 K dau mai,
banh rang (bdnh vit) la phoéi c6 Z ring,
thi nguyén 1y an khép bao hinh 1a:

Dao quay Q, di %vbng thi phoi

quay Q, di %vbng goi day la chuyén
dong bao hinh.

Pé gia cong hét chiéu dai b cla
rang thi dao phai c6 chuyén dong tinh
tién T, goi la chuyén dong chay dao
dimg (Sy) (hinh 9.12).

e 14
134
13

N
Dao phay
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Hinh 9.12.

R&ng thdng

Hinh 9.11. S d6 gia cong banh rang
hinh tru rang thang.

ey g my .

A
RN

Dao phay l&an rang
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Mb ta chuy&n ddng lan rang.



Nguoén chay dao Ts ldy tir truc phoi quay (1 vong) dé ban dao mang dao
tién mot lugng Sy mm (nhu chay dao ctia mdy tién). D& cit hét chiéu cao h cia
rang thi dao phdi c¢6 chuyén dong huéng kinh vao phoi T, goi 1a chay dao
hudng kinh (Sy).

* Gia cong banh rang hinh tru rang nghiéng

Ngoai cdc chuyén dong nhu rang thing, dé gia cong dugc binh ring
nghiéng can c6 chuyén dong tao ra dudng nghiéng cta rang (hinh 9.13).

Ta thay rang khi gia cong bénh rang thing,
dao tinh tién Ty mot doan'S, ta gia cong dugc
doan rang thang tr 1-2, mudn gia cong rang
nghiéng phdi cho phoi chuyén dong quay thém
Q, phdi hop gilta Qg va T sao cho téng hop lai
chuyén dong dao s& cdt tir 1 — 2°. Tinh toin méi
Ién hé nhu sau:

Phoi quay thém Q; mot géc di dao tinh tién
T3 doan S, (1-2). Phoi quay thém Q, moét géc
20; = 1 vong, dao tinh tién T; doan 25 =T
budc xoan cia rang. Goi chuyén dong Q, la
chuyén dong vi sai.

Ngoai ra khi gia cong banh ring thing va
nghiéng déu phéi chi y quay diéu chinh dao vi
dao c6 géc a. Nguyén tic: quay truc dao sao cho _
phuong dudng xodn cla dao tring véi phuong dudng rang gia cong. Hinh 9.14
mo ta qud trinh phay lan rang.

Hinh 9.13.

Hinh 9.14. M6 ta qua trinh phay 13n réng.
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¢) So do nguyén Iy (két cdu dong hoc) ciia mdy

Tir phan tich cic chuyén dong cén
thi€t trén ta thanh lap duge so dé két ciu
doéng hoc cua may (hinh 9.15).

— Xich bao hinh:
-IIZ vong dao.UyrU,.Uy= % vong phoi

_ K
” UppUge-Z

Ugr—ty s6 truyén co cdu hgp chuyén
dong, ¢ day Uy =1;

Uy — ty 86 truyén cla cdc banh rang
cho xich bae hinh;

. X : U
U.q— céc ty s6 truyén 6 dinh. g

- Xich t&¢ do:

dao quay Q,: ng,, (vong/ph). Hinh 9.15, Sa d6 két ciu déng hoc may

. phay lan rang.
Nge- Uv- Ucd = Nyya (Vongfph)

U,~ 1y s& truyén cho xich tdc do.

n
U = dag
- U
ndc' al

- Xich chay dao ding T;:

. S
1 vong phoi. U, Uy . ty, =8y (mm) = Uy =—4¢
| | LUt

t,, — budc vit me dfmg.cfla may;
Us — ty s truyén cho xich chay dao dimg.
— Xich vi sai: quay thém hoac bét Qs

T . +t

— U U, U =tlvongphti > U =——o

g, T &P Y T.U, U

Ugr — ty s6 truyén cha co cdu hgp chuyén déng, & day Upyr = 2;
m, — modun phip uyé&n cia banh ring.

M, Z <
; tacd:

Thay T - buéc xoén khai trién cha binh ring cin giacong: T =
sIn
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_ Ut sinp

U
Y 2z, K

2. May ldn rang 5E32 (s6 5: mdy gia cong rang, chit E chi 14n cii tién, s6

3 cht loai Fan rang, 2 chi kich thudce)

May gia cong dugc: np,,,, = 6mm; Dphoi = 120 + 750mm. Chiéu dai rang tdi
250mm. Mdy c6 céc bd phan chinh sau (hinh 9. 16):

Than mdy 1 c¢6 dang hinh hép lip tru dimg mang dao 2 va tru d& phoi 3.
Khau chdp hanh: dao 4, phot 5. Ban mdy 6 c6 thé dua phéi di dong hudng kmh

vao dao (trong mot s6 mdy cho
tru 2 di dong). Pong co dién phu
8 dung di chuyén nhanh ban dao.

Hop 7 lap trac banh rang thay the

cua xich phan do, hop 9 Idp trac
banh ring thay thé cia xich chay
dao va xich vi sai.

Tuong (ng véi tmg xich
trong so dé két ciu dong hoc (hinh
9.15) ta viét ra cdc phuong trinh
xich déng cita mdy (yéu ciu sinh
vién d6i chi€u timg xich clia muc
trén v so dé déng clia may).

a) Xich téc db (hinh 9.17).

Luong di dong tinh todn:

n vong/ph BC; (1) —> n vdng/ph dao.

Phuong trinh xich dong:

|
) — 4 5
|
o o
[=}
L~55
Thjj =y
| 1
— 3]
7 { |.
L
Y

Hinh 9.16. May 1an rang 5E32,

1440, E‘-5-(1)099 32 (nA)

@myg—n J UH) Uv) (V)25(1}~{vn)

Cong thic diéu chinh : U, —‘@— = D
B 125

Chd y: trac banh rang thay the nay chi c6 hai banh rang A, B, khodng cdch

truc gilia hai bdnh rang ¢6 dinh m 1 khéng déi, nén bao dim Zy+7Z5=70
rang. Khi di€u chinh phai tfnh n, theo cong thic sau:

1000v 4
TIDd

l'ldz
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Dé déi chidu quay cia dao phay ta 13p banh rang thay thé A lén truc 1.
b} Xich bao hinh (cdn goi 1a xich phan do).
— Lugng di déng tinh todn: '
’ K
1 vdng dao phay truc vit — = vong banh ring gia cong.
1

~ Phuong trinh xich dong:
K

72 25 .25 25 48 . K, a c 1
LOVID— (VD= (V) == {IV).= (IID.— (VIIDxXi, (= 1 —=XII.— < XIII—XIV =
{ )18( )25( )25{ )25( }48( WXy ( }(M4}XK1 b dXI Y- 1 Z
(khi gia cong banh rang thiang, ly hop M, dit trén truc XI khép véi vau 81 cha
can dan IX, coi vi sai nhu khép ndi truc nén Uyp = 1.

— Cong thite diéu chinh:

sziiz 24 K
be Z.E._L
I{1

K o o 36 24
trong dé: —2 i hai cidp banh ring thay thé cé ty s truyén Evaﬁ phu thudce

1
vao s ring ctia phoi gia cong:

Ky 36 a ¢ 24K
Kbz <161y % =36"s'c Z
24 a c_48K

; Ky - —2 _
KhiSl>.1611dy. K, ~48'b e Z
D¢ diéu chinh trac phan d6, chay dao, vi sai, méy 5E32 ding cdc banh rang
thay thé nhu sau (ding s6 liéu nay 1am bai tap va thi nghiém) : Z = 23, 24, 25,
30, 33, 34, 35, 37, 40, 41, 43, 45, 47, 48, 50, 33, 55, 57, 58, 59, 60, 61, 62, 65,
67,70,71,73,75,79, 80, 83, 89, 90; 92, 95, 97, 98 va 100.

¢) Xich chay dao thing dimg
— Lugng di ddng tinh todn:
1 vdng ban miy — S, (mm) clia ban dao phay.
— Phuong trinh xich dong:
%6 XI12xv fL.C—IXVI.XVII.f;% XX.

1.2 X =
i 247 d "d,

Yyx 16 xx 2 M, XXM, )= . 10XXVITI = S,

1977167 20 30
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Cong thiic diéu chinh:

d) Xich vi sai

— Luong di dong tinh todn:

g cula,

tao fa T (mm) chay dao d

an may

I vong quay (thém hay bdét) clia ba

ban dao.

D 2 2q; it 10a
o T B w yd/n oppL =u
I = Ie b
S ISy = N
g Bl XX g% 4a
DY ¢ i G 1IAX 290a 9¢ ve
P gp=x_ |6} |
9% B8 I mﬂ 2k W
4 2 : =i
s WE87 as Bhigagppi=ulc,
B[] TToc ot perya” MAL=N .ﬁnm 0¢
TR A 1% oz 2] XX
9 —v_ Z .x\\_\mm 8 -} $

1ep 09 OEpuEeg

Hinh 9.17. So d6 dong may phay 5E32.

yd/n oy = u
MY8L'0 =N
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- Phuctng trinh xich déng:

10 XXVIII (M JXXILM )—XXIILE—XXI 19 XXx

K,
x28 xvirde & XVIHLX(M Vi (= DX & 2 el
45 b2 , 30 K, b d 96
Khi gia cong banh ring nghiéng phai ngét ly hop M, va déng M (hinh 9.18) lic

do viu Ms ndi véi vau cha bac 1, 2 va cdn din cha co céu vi sai’. Dudmg truyén

dong di tir banh vit 30 qua Mg tdi cdn Cau dan
N O
din 3 vio vi sai tdi K, (U,, = 2. IL @
Th K2 8 S 45t b e
ay iri s6 K, b g 4 tinh & en
xich phan do ta cé:
— Cong thitc diéu chinh :
83 ¢ _ 252 _ : Hinh 9.18.
by d; TK

V1 trong bénh rang nghiéng Ihu‘é’ng khong cho bi€t T ma chi biét B, m,...
tinh bang phuong phép thay thé ta cé céng thic cudi ciing:
_a,c,  7.95775sinp
*byd, m,K
e) Xich chay dao hwong kinl ctia m_té ban dao phay
Xich nay dung khi gia céng bdnh vit (theo phurong phdp chay dao hudng
kinh). Pudng xich giéng nhu xich chay 'dao théng ding, néi tir ban mdy qua ly

U

hdp M, M, téi XXIII (khéng déng Mg} XXIV XXV — XXVI — vit me
ngang XX VIL
— Lugng di déng tinh todn:
1 vdng ban mdy —> S (mm).
— Phuong trinh xich dong.
1‘;'6‘.5\ 45 19 16 4 10 4 10 20

l — L S (M) — 2210 = S
24bd( V3619 16 20 ™ 2020 20 25 K

‘"' Mday phay SE32 sin xudt gdn day di cii ti€n bs phan ly hop & co cdu vi sai, khi
nao khong ding xich vi sai thi thdo truc banh rang thay thé ra, xich vi sai bi ngat.
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— Cong thitc diéu chinh:
ac_>3 )

by d, 4 86

g) Xich clhgy dao lutong tryc ciia tryc chinh dao phay VII (xich ndy gia
cong banh vit theo phuong phap chay dao huéng truc).

May ¢ thém mot ban dao hudng tryc (ban dao kéo dai). Théo toan b¢ ban
dao ci ra, lip ban dao nay vao, néi tryc XXIX cha né véi truc XXII cha may.

— Luong di doéng tinh toan:
1 vong ban méy - S, dao phay.
— Phuong trinh xich d¢ng (gidng nhu cdc xich chay dao trude):

129 2 a0 S g ) B 19 16 o x xxix 1635 S(XXXID) =
124 b, 4, 36 19 16 16 '35
— Cong thic diéu chinh:
a) ¢
A0y
b d; O

It} Xiel di déng dao phay (hudng truc)

Ding di chuyén nhanh dao phay. Cudi hanh trinh cta chu trinh gia cong,
ban dao cham vao ti€p di€m trén dudmg di, déng dong co dien (PC3) Iam di
dong nhanh truc chinh VII theo t8c do sau:

9 1
= 1440.— - 5= 33,75 mm/ph
Y 16 120 P

Dicu chinh 46 lén di dong bang ra le thdi gian kidu con lic, ngét dong co
dién, ngimg di dong dao phay.

— Ban dao di déng nhanh thing dimg: xich néi tir dong co DC2 qua ly hgp
M,, M téi tryc XXIV, van téc di dong;

16 45 19 16 4 5
vy =1440.— 22 2 20 & M) = 10 = 229mm/oh
d 22736 19 16 20 2XM3). 20 mm/p

— Tryc dimg di dong nhanh huéng kinh: xich néi tit BC2 qua ly hop M,
(ngat M) téi truc XXVII, c6 tac dox

4
v, =1440,-— 16 —5 1—9- E —4—( M,). I_Q i 10 20 10 = SSmm/ph
427361916 20 2020 20° 25

— Truc chinh VII chay dao nhanh huéng truc (chi khi ¢6 lip ban dao kéo
dai) cé toc do:
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16 4
S 0 RN E R ol = 70mm/ph
42736 19 16 16 35 50

— Di dong thang ding ban dao bing tay. Ding tay quay quay dau hinh
vuong s6 34 (M, md, M3 déng), quay mot vong ban dao di dong:
P :
Sy = l.(M3)‘5.10 = |,6mm
— Dung tay di dong huéng kinh tru ban dao, quay ddu hinh vuéng s6 36:
10 20

i ——.10 = 4mm
: 20 25

O dédu 36 c6 ldp dia chia do, chia 200 vach khic, khi quay dau 36 di mot do

chia, tru ban may di dong huéng kinh mot luong: 2—30— =0,02mm

i) Diéu chinh may gia céng banh vit

Dé gia cong banh vit ding hai phuong phédp: chay dao hucng truc va chay
dao huéng kinh (hinh 9.19).

/Q1 V(Oz) >
§ g : B

a) b)

i
Sk

Hinh 9.19.
a) chay dao hudng kinh (dung dao phay truc vit théng thudng); b) chay dao hudng truc.
. C6 hai loai dao dé gia cong banh vit theo phuong phdp chay dao huéng
truc: dao bay va dao phay truc vit hinh cén (hinh 9.20).

Hinh 9.20. a) dao bay; b) dao phay truc vit hinh cén.
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~ Phuong phdp chay dao huéng kinh: truc dao phay dit & vi tri nim ngang
¢ = 0, diéu chinh 3 xich clia m4y: xich t6c d6, xich phén dé va xich chay dao
hudng kinh véi ba cong thic sau:

1000v4
n= (1)

TIZDd
ac _ 24K )
bd z¢

f i

a 5 o
L3, (3)
by d; 4 .

— Phuong phép chay dao huéng truc
Céc cong thic diéu chinh nhu trén nhimg thay xich chay dao huéng kinh
bing xich chay dao huéng tryc:
a; ¢
bdy
Gia cong theo phuong phip ndy dao phay lien tuc di chuyén hudng truc,
néu phoi chi c6 mot chuyén déng quay Q, an khép véi Q, ctia dao thi dudmg
rdng binh vit ¢6 thém moét gée nghiéng (do téng hop chuyén dong thing clia
dao va quay Q, cua phoi tao nén), do dé phai cho phéi quay thém Qs vi sai
(nhv gia cong banh rang nghiéng) dé khir géc nghiéng phu trén. Tinh todn
chuyén dong quay thém nay qua trac vi sai ¢6 sy phéi hop nhu sau: sau mot
thdi gian dao phay di dong Sy bénh rang gia cong ciing phai quay bé sung di

mot cung (tinh theo dudng nguyén bin béng S, tuong tng véi S‘:Z vbng).

Z - s6 rang bdnh xe gia cong.

m,, - mddun chiéu truc cila banh vit.

Sy ~ chay dao hudng truc chon theo bang ché& d¢ cit.

Trén so do dong xich vi sai nay néi tir truc vit me XXXII xuéng tdi ban may.
— Luong di déng tinh toén: |

S, dao phay — St vong phoi.
tr
— Phuong trinh xich dong:
i.XXXII.S—OX)D(IEEXXX.E)D(IX.EXXI:x '
5 1 35 - 16 16
X Q'XX.iﬁ—XVII.-al.C—Z.Li (=2 _&Eil:jr_-ﬁ
197745 dy dy 96 ""Kybd96 nZm,
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21K

Tha = —— ta co:
¥ Z

oo
fbd
L Lo .. 83 C _ 238733
Cong thic diéu chinh: WS N
9.3. MAY XOC RANG

Dung gia cong banh rang tru rang thang, rang nghiéng, rang chir V, truc
then hoa, gia cong cac banh rang trong va nhiéu bac.

Pudng kinh banh rang gia cong trong gidi han 20 + 1600mm, géc B = 30°,
M.« = 12mm. Cac mdy thudng thdy: 512, 5A12, 514, 5A14, 5110 v.v...

9.3.1. Nguyén ly bao hinh
May nay nhac lai chuyén dong an khép bao hinh cudng biic giita cap banh
rang — banh rang, trong dé moét 1a dao va mot la phoi.

9.3.2. Cac chuyén déng tao hinh bé mat va chu trinh gia céng
a) Chuyén déng cat got (hinh 9.21)

7

Hinh 9.21. Sd dé nguyén Iy xoc rang bao hinh.

Dao xoc thuc hién chuyén dong chinh tinh tién T5 (xuéng — gia cong v,,
1én — chay khong v,,), 1a chuyén dong tao hinh don gian (hinh 9.21a).
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b) Chf!j}é’h ddng bao hinh

Q, va Q; an khdp v6i nhau dé tao ra qué trinh cit dén ddn timg 16p phoi
rinh rang (hinh 9.21b). Hai chuyén dong nay phai phi hgp: dao phay duoc 1
rang hay 21— vong thi phoi cling quay 1 rang hay .21__ vong. Do d6 Q), Q; 1a
' d £
chuyén dong tao hinh phitc tap (hinh 9.21¢).

c) Chuyén déng vao cdt

Ta thdy nhu trén hinh v& (hinh 9.22) lic ddu dao va phoi ti€p xdc véi nhau
tai di€m M, khoang céch truc giita phoi va dao 12 A, bit ddu chu trinh cit got.
Néu gilr nguyén & vi tri nay, cho dao va phoi thuc hién chuyén dong cit got,
bao hinh s& khong gia cong dugc. Do d6 phai dng thdi cé chuyén déng hudng
kinh Sy dua dao ti€n din vao phoi. Chuyén dong Sy chi tdn tai dén khi nio dao
da tién hudng kinh vao phéi di chiéu cao h cha ring gia cong (loai m bé) lic &6

. . . i
khodng cdch truc 12 A = (A, — h). Thudng tinh todn khi phéi quay 5 vong, dao

chay huong kinh két thiic, sau d6 phéi va dao tiép tuc quay #n khdp d€ gia cong
hét toan bo rang dén chiéu cao yéu cdu.
Phoi quay tf M — N

moi gia céng duge mot \
rang diing chiéu cao h,  spyacat
cdc rang sau nd va trudc rdng
né chua xong. Phoi phai
quay ding méot vong nita
{(tir N vong vé N) dé gia
coéng hét nhimg rang con )
lai, két thdc mot chu trinh ' : _ -l-"\ Dao
gia cong. Mot chu ky gia
cong phdi  phdi  quay

Ring ding chidu cac rang h

Gud trinh &n khdp (hudng kinh)

1 - Hinh 9,22,
(:H] vong; néu bdnh
2
ring cé modun 16n phai cit nhiéu 1an.
Ngoai ra khi cdt banh rang nghiéng dao phai cé chuyén déng quay thém
(s€ phan tich trong phan co c4u dic biét clia mdy).
9.3.3. 3 d6 két cau dong hoc ctia may xoc ring 514 (hinh 8.23)

Dua vio cdc chuyén dong da phin tich & trén, véi qud trinh g1a cong ban tir
dong ¢é céc x1ch
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a) Xich t6¢ dé — néi tir dong co 1 — U, - 2 — 3 — dia bién, dia bién quay 1
vong, tay don dua dao xoc 1én xudng mot hanh trinh.

Hinh 9.23.

b} Xich bao hinh néi tir chuyén dong quay Q, clia dao qua banh vit — tryc
vit—-4—5-U,—6—7 phdi quay Q,.

¢} Xich chay dao hiudng kinh néi tr dia bien -3 -2-8 -9 — UO— 10 - M,
— 11~ cam C, (cam quay ddy dao ti€n v3o Sg).

d) Xich co cdu tinh: khi cam C, quay ddy dao ti€n vio hét chiéu sau gia
cong, ly hop M| mé& ra, M, déng lai, xich néi tir phéi —7-6-12-M,—cam C,, ¢

muc dich di€u khién cam C, tiép tuc quay dé diéu khién tyr doug chu trinh gia
cOng clia mdy (xem muc cam clia may 514 & phén sau).

e) Xich nhitong dao : dao di xubng xoc phoi, khi riit dao vé mudn trdnh mat
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sau ludi cit khong ca vio bé mat da gia cong ta phai lui phéi ra. Tir dia bién dua
dao lén xudng mét 1an qua — 3 ~ 13 — 14 — cam C, kéo phoi ra va ddy vao mot 1dn.

8) Xich chay dao vong : xich niy ding dé tinh nang suit clia mdy, néi tir
dia bién — 3 — 2 —~ 8 —- 9 — ddo chiéu P ~ Ug — 5 — 4 — truc vit — banh vit — dao
quay Q. téc d6 Q, nhanh hay cham biéu thi bing Svong(mm) do trén vdng tron
nguyén ban clia dao khi dao 1én xung mét 14n.

Can ¢6 co cdu ddo chidu quay Q va Q,
(vi sau mot thoi gian gia cong ring dao xoc
s€ bi mon moét bén, bén kia con mdi
nguyén) (hinh 9.24), .

Dé truyén déng luc cho tat ci eac xich . _ \

. Ludicit méi  _—
trén, ding dong co dién BC,.. _ Q

h) Xich chc_iy dao nhanh: do d@ng co dign
BC, - 15 - 7 — phéi quay nhanh, ¢é muc dich
ra tron phoi khi 1ap lén méy gia cong.

Hinh 9.24,

9.3.4. So do déng may 514
+ Cac bo phan clia may (hinh 9.25).

— Than mdy L.

- Ban mdy 2.
— Truc lip phéi 3.
~Phoid -t - 105 -0 ==

7
=1 dao 5 = F T

- Thidn mdy ndm ngang —
phia trén 6 :E

| . —@-’-_q—-i-_."_'

- Truc dao 7 :

- Duo 8‘. ' -—— " 2

— B9 phin truyén din 7 -—'—Iﬁ 1 e 3
chinh 5. _ 8 .

A |

: i
o | ‘,
+ Cédc xich truyén 3 Q} _ |
(hinh 9.26): lien he véi so - ||_ i }l\
d6 hinh 9.23. | —r
; - |' 0O 2
' C | N

B . I
Hinh 9.25. C4¢ bd phan clia may 514,
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ydin oyl =u

o b0,

IX
0E
A = ¥
udiaozvk 0e
[ 00s='D
9t
3

g 9r 62
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!
R N = I o
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| 2 N

ang 514.
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Hinh 9.26. So d
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a) Xich téc dé

— Lugng di dong tinh todn: n,,BC (D1) —» ﬂmk dao xoc
1420. @lﬂé hay — 29 3? 22][[ (dia bien 31, tay don 30) (truc thanh rang
280 64 81 7388

29 — binh rang 26-11 quay lic d;iy truc dac xgc 40 1én xudng) = np,

(ny — s6 hanh trinh kép cha dao xoc 1én xuéng trong mot phiit).
b) Xich bao hinh

- Luong di dong tinh toan: 1 vong — L vong
zZ Zy
— Phuong trinh xich dong:

1 240 1)b Eﬂlx Oym-t -t
Z[ 1 30 100 Z,
ac Z4

— Coéng thifc diéu chinh: iy=——=24-"¢
b d Z,

Hinh 9.27. S0 d8 nguyan ly chay' dao hudng kinh ding cam cé mdt dudng cong Acsimét.
¢) Xich chay dao hicong kinh
— Luong di dong tinh toén
1 vong dia bién 30 —> S (mm) truc dao

Cam quay (truc cam 1ap vio than méy), do doan dudmg cong Acsimét amb
c6 tdc dung ddy con lin 47 tinh tién sang phdi. Con 14n 47 gén cing V6i truc vit.
me XVIII nén tryc ciing bi kéo sang phéi truc dao chay huéng kinh vao phoi,
Phan con lai cla cam bnc 14 cung trdn cé téc dung giit cho khodng cich truc
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gitta phoi va dao khong déi. Lo xo luén ludn ép ddy con lin ty vao cam, khi nao
con lan 47 roi tir vi tri ¢ xuéng a, 16 xo dan ra kéo tru dao ra xa khoi phoi vé
phia trdi (hinh 9.27).

I vong dia bien - xich 25 vx 22 x1v 2 xyyx Ly 2o,

. T IR Viomally 1 40 %40 "

trong d6: h la do ting huéng kinh clia dudng Acsimét trén cam, khi dudng
Acsimét v& tron mot vong (chinh 12 hé s6 bién ddi don vi tir chuyén dong quay
sang chuyén dong thing). :

Thudng & trén cam clia mdy xoc chi ding moét doan Acsimét.

— Coéng thitc diéu chinh:

0

U, = 82 1:600 ¢
b2

lic nay ly hop M, déng sang phai.

Khi cam di hét dudng cong Acsimét, don 61 ty vao dudng cong 16m phu
cua cam bi 10 xo 63 kéo quay chét 68, nha chét 65 khdi vdu 66, cang gat 67 tu
do, 16 x0 62 kéo cang 67 sang trdi ddy truc 60 sang trdi, m& ly hop M, ngit
chay dao huéng kinh, déng thdi ha cho con céc 49 vao khép véi banh céc 48
néi xich co cdu tinh truyén cho cam quay khong lién tuc t6i khi hét chu trinh
gia cong, con lan 47 roi vao ranh 16m B cta cam, truc XVIII bi 16 xo kéo sang
trdi, mi€ng gat 69 & ddu truc XVIII dén cham vao cong tic ham 70 tu dong
ngimg may (hinh 9.28). '

iy
Vi
J"’“J ‘1
24 1
XV beet
—

11
K=1
40

Hinh 9.28. Hinh phéi canh cd cdu cam va hé théng gat.
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d) Xich chay dao vong
- Lwong di déng tinh todn:
1.ny dao —> §,, (mm) dao quay
~ Phuong trinh xich déng:
Ik (hay 1 vng dia bien)1 1. xich 2>V (sang tréi )—i 22 vir-L iz, =S mm
hik T g TR T Y, 100
— Cong thic diéu chinh:
366
nmZ 4 Ve

1
“S g"

- e) Xich nhidng dao: néi tir dia bién 32 qua he théng don 36, 37 XII dja
bién 38 don 41 phoi.

g) Xich chay dao rzhanh tir dr.‘)ng co phy N =0,5kW, n = l440v/ph qua dai

truyén 80 1ol true vit banh vit — t6i phoi.
180 240

Chit y: khi m& déng co dién chay nhanh phai thdo bénh rang thay thé &
xich bao hinh.

9.4. MOT SO CO CAU CUA MAY XOC RANG

9.4.1. Co cau cam _

Tuy theo médun m cua banh rang gia cong ma mdy c6 thé thyc hién chu
ky gia cong v6i mét 1dn chay dao huéng kinh, hai 14n hodc ba ldn. Thudng
m < 3mm chi cdn mot 1dn dao huréng kinh hét chidu cao rdng, m < 6 hai 14n, m

> 6 ba lan (trong diéu kién nuctc ta chua ch€ tao duge dao Xoc ring nén cé ting
s6 ldn chay dao hudng kinh).

Tuong Umg véi s6 14n chay dao huéng kinh trong mét chu trinh gia céng
ngudi ta thi€t k€' ra 3 loai cam: cam mét 14n an dao, hai l4n va ba l4n an dao.

9.4.2. Tryc dao dé gia cong banh ring nghiéng

Muén gia cong binh rang nghiéng phai ding: dao xoc ring nghiéng va bac
c6 rdnh Xodn gin véi truc dao ¢hinh 9.29).

Bac 2 ¢6 ranh xodn gan cimg véi truc xoc, bac 1 gin cting véi banh vit
Z = 100. Khi tryc xoc [én xu6ng ranh ctia 2 ty vao rinh 1 cudng bic truc xoc
quay thém dé chuyén dong theo dudng nghiéng rang gia céng. '

209



Rang thdng Rang nghiéng -

Hinh 9.29. Dao xoc.

9.4.3. Co cau diéu khién hanh trinh va vi tri truc dao xoc (hinh 9.30)

— Muén diéu chinh dé 16n hanh trinh dao xoc (phu thuoéc vao chiéu dai
rang gia cong) dung cd lé van 51 diéu chinh do léch ctia chét 53 trén dia bién
31 hanh trinh chuyén dong cla thanh ring 29 thay déi.

— Muén diéu chinh vi tri cta truc dao xoc ta van vit 57 diéu chinh vi tri an
khép dau tién cta thanh ring 29 véi banh rang 26 quay truc III giir cho vi tri
truc dao can thiét.

Z 25
Z_ 50
Ad.- 75
100
125

L] |48

- i----—al3
Fh?_.;
otk

a) 1 ) b)

Hinh 9.30.
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CAU HOI ON TAP

. Uu, nhugc diém va pham vi s dung cla cac phudng phap gia ¢éng ren.

. Dac diém cla may tién ren chinh xac, nguyén 3y lam viéc clia thude bil sai s6 budc
ren trong may tién ren 1622,

. Thanh 1ap sd db két cdu dong hoc clia may 13n rang (nguyén Iy tao hinh, cac chuyén
- déng, vé so da).

. Diéu chinh may I3n rang 5E32 dé gia edng banh r3ng tru réng thang c6 L= 63_.
m=5, D,= 90, v,= 23mfph K =1, a=3%6" 5,= 2mmivong.
. Diéu chinh may BN réng 5E32 dé€ gia cang banh rang try rang nghiéng cé Z = 77,

m=4,0=20° D,= 80, v, = 22m/ph, K = 1, a = 3920', $,= 1,8mmivéng. -
8. Céac chuyé&n ddng clia may xgc rang, chu ky lam viéc cia may.
7. Pham vi sif dung cla may |an rang va xgc rang.
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Chuong 10
MAY MAI

10.1. CONG DUNG VA PHAN LOAI MAY MAI

Miy mai ding dé gia cong tinh véi luong du bé. Chi tiét trude khi mai
thudng da gia cong tho trén cdc mdy khac (nhu tién, phay, bao v.v...). Hién nay
c6 loai mdy mai tho dé gia cong chi tiét ¢ lugng du t6i Smm (mai phd céc phoi
bing thép dic hay cdc vd hop bang gang bi bién ciing, dinh cit v.v...) diing cho
phan xudng chudn bi phoi.

Mdy mai ding mai mat try ngoai, trong, con, dinh hinh, mai ren vit, banh
rang, mai dao cat, cit phoi v.v... Mdy mai déng vai trd quan trong trong nha
mdy, dugc ding rong rai. Nudc ta bit ddu san xudt chi€c mdy mai (mdy van
ning) ddu tién nam 1965,

M4y mai gém c6 cac loai sau day:
Mdy mai trdn ngoai; miy mai tron trong; mdy mai phing; may mai khOng

tam; may mai chuyén ding; may mai dao may mai doa; mdy mai nghién v.v..
va dugc phan thanh ba nhém:

— Nhém médy mai tron
— Nhém mdy mai phing
— Nhém mdy mai béng

10.2. MAY MAI TRON NGOAI

1. Phdn tich chuyén déng trong mdy mai tron ngodi (hinh 10.1)

Dd quay tron v, dat t6i trén 50m/s do mot dong co dién riéng truyén din
doc lap, ta chuyén dong chinh. Truyén din cho tryc d4 ding dai truyén.

* Chuyén dong chay dao gém cé: '

— Chay dao vdng cha chi tiét quay trdn dé mai hét mat tru (S,)

— Chay dao doc cta ban mang chi tigt dé ma?t.i hét chiéu dai chi ti€t (Sy)

— Chay dao an sau dé hét hét lugng du cla chi ti&t gia cong (S,) do y dd

mai thyc hién. C6 chay an sau lién tuc va khong lién tuc. Do dé xuét hién hai
phuong phdp mai: : :

+ Mai chay dao doc c6 nghia 1a chay dao an sau khong lién tuc, chi thuc
hi¢n khi ban méy & cudi hanh trinh sang tréi, cu6i hanh trinh sang phai hay mét
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“hanh trinh kép ciia bin mdy u d4 mdi ti€n san vao chi tiét gia cong mot luong
Sy (hinh 10.1a, b, ¢).

+ Mat an s&u (con goi 12 mai chay dao ngang) dé mai chi tigt c¢é chidu dai
mai ngan (co truc 14p 6 bi v.v...) chi ti€t khong c6 chay dao doc, d4 mai lien
tuc ti€n sau vao chi ti€t. Do d6 chiéu rong d4 mai phai 16n hon chiéu dai mai
(hinh d, €). ' '

Ngoai ra con cé mai mot 14n an sau (hinh g): mu6n mai cdc chi tiét con
phai quay u d4 hoidc ban mdy mot géc a.

b b
. H Ve =g
Sv pey Sd . :;1:
LY W Tt
Y | & S
7 T d 2
e :
L -~
P L
a) b)
I |
7z,
—e DT AN
d S
e)
Hinh 10.1.

2. Phdn loai
Loai thong thudng: dé mai mit try, mit con ngoai.

Loat van nang: ban mdy va ca y mai déu quay duoe xung quanh tryc thing
dimg dé mai chi ti€t c6 do con 16n, doi khi thém ga lap dé mai trong.

Céc kich thuéc co ban clia mdy mai la: Dudng kinh 16n nhat cla vat mai;
khoang cdch 16n nh4t giita hai mii tam mdy; géc quay duge cia u d4 va ban
mdy (dé mai con). '

+ Céc bo phan co ban clia méy mai tron ngoai (hinh 10.2).
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Than mdy 1. Bén trong chia dong co E]ié:n truyén dan cho he thdﬁg dau ép
thuc hién chuyén dong chay dao doc S, clia ban may 2, trén ban may ¢6 ranh
chir T dé 1ap u quay phéi 3 (thyc hién chay dao S,) va u dg phoi 4. Ca ban may
c6 thé quay di mot géc + 10" dé gia cong mit con. Hai v&u 5 14p trén ranh bén
cua mady dé khéng ché hanh trinh doc va ngimg may, dio chidu khi né cham
vaotay gat 8. U mai 7 lép trén than mdy c6 thé trugt ngang trén doan séng truot
ngang cla than mdy. V6 ling 9 d€ di déng ban mdy bing tay, vo lang 6 diéu
khién di dong Sg u mai, 10 Ia nit dien. ' '

- Hinh 10.2.

3. S0 dé dong cua mdy mdi tron ngoai 315 (hinh 10.3)
a) Chuyén déng chinh,; tt dong co dién N = 8kW, n = 1440v/ph qua dai

truyén —;—g% 1am quay d4 mai (vh quay bom ddu dé boi tron 6 truot).

b) Chuyén dong chay dao

Chay dao vong S, do c¢o khi thyc hién. Tir déng co dién 2 cap t8c do
0,85 710

81 .
kW.n= v/ph qua puli 3 bac — dai truyédn — lam quay chi tiét
0.8 . 1420 phquap ’ y 161 quay

(5-24 hoic lip mam cip 3 v&u). Nhu vy chay dao vong cé 6 téc d6.

N =

Chay dao doc S, bing ddu ép. Yéu cdu ba trang thdi lam viéc cla co ciu
cong tdc xilanh ~ pit tong 8 (hinh 10.3b): trang thdi 1am viéc, trang thdi qué tai
va trang thal ham (c4n bdng 4p luc).
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Hinh 10.3b.

—Trang thai lam viéc: Dau qua bom 6 theo dudng 6ng chinh ré sang trdi va
van truot déo chiéu 7 din vao budng phai xilanh s6 8 ddy pit tong chuyén dong
ban mdy tir phai sang trdi. Khi vdu 15 chuyén dong téi gat tay don 13 sang trdi
ddy cdc pit tong trong van déo chiéu 7 sang trdi, thay déi vi tri déng m& dudng
ddu, ddu cao dp dan tir bom 6 truyén vao budng trdi ctia xilanh 8 ddy pit tong
sang phdi ban mdy, mdy dao chiéu chuyén dong tir trdi sang phai cho t6i khi
véu 15 (& phia trdi) gat don 13 sang phai ban mdy ti€p tuc dao chiéu v.v... van
ti€t luu 10 dé diéu chinh téc do chay dao doc.

— Trang thai ham: ddu cao dp dan vao ca hai budng cta xilanh, ban mdy
dang chuyén dong s& ham tic thdi tai vi tri cin thiét. Khi d6 ta gat tay gat clia
van truot diéu khién tu dong 9 dé dudng ddu cao 4p néi tir bom 6 qua van dao
chiéu 7 ré& theo hai nga. Mot dudng vao buéng phai xilanh 8 va mot nga xuéng
van diéu khién 9 lai trd vé van ddo chiéu 7 vio budng trdi ctia xilanh.

— Trang thai qud tai (hay khi bom ddu da lam viéc nhung khong din dau
vao co cdu cong tic): ti€p tuc gat tay gat clia van diéu khién 9 sao cho dudng
ddu cao dp tir bom 6 r& vao van 9 néi ngay vé bé ddu. Mat khac khi mdy bi qua
tai ddu qua van an toan 11 vé bé dau.

— Chay dao doc tu déng: luén luén cé dudng ddu qua van diéu khién 9
xudng duéi cing vdng sang tic dung vao pit tong ddy cho banh rang 15 khong
an khép véi 31. Tay quay 22 quay khong c6 tic dung lam ban mdy di dong.

— Chay dao ngang Sg bdng ddu ép, khéng lién tuc: Dau cao 4p tir bom 6
dan t6i ngd tu ré sang phai vao van truot 16, khi vdu 15 an vao tay gat ha
pit tong 16 xuéng ddu di qua ddy pit tobng mang con céc & ddu can 17 1am banh

N ‘ ‘ 2830 2l
céc quay truyén qua céc cdp banh ring —.=—— vit me t = 8mm quay, u mai

80 72
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thuc hign Sy. Khi ban médy chuyén dong, véu 15 roi khoi tay gat, 1d xo ddy
pit tong: 16 len trén, dudng ddu bi ngit, ngimg chay dao ngang.
Mu6n chay dao ngang bing tay d€ diéu chinh ldc ddu gja cong, ta quay vo
lang 19. Tay quay nhé 18 dung di chuyén nhd u mai khi gia cong gén xong.
1 vong tay quay 18 di dong vao sau duoc: *8—.-2-54—.EXS = L mm cia y d4 mai.
128 80 72 16

Chay dao ngang nhanh, dudng ddu tir bom 6 dén ngé ba trén cling ré sang
phéi qua van 21 t6i xilanh 20 ddy vit me tinh tién, u dd di dong nhanh. Ding
tay kéo van 21 s& ddo chiéu chuyén déng.

Van ti€t luu 10 &€ diéu chinh t6c 46 chay doc ban may.

10.3. MAY MAI TRON TRONG |
1. Chuyén dong ciia mdy mai tron trong (hinh 10.4)

'/////A"////////{é

=

o e T
SRR

L

© Hinh 10.4,

— Pé quay tron véi t6c do rat cao, vi dudng kinh dé bi 16 gidi han (thuomg
trong khodng 20 + 80mm) nén mudn bio dim v 16i 50m/s, s8 vdng quay clia d4
rat cao, t6i (50.000 + 12500)v/ph. Do dé phai chi ¥ két cau & truc chinh d4 mai
va phuong phdp boi tron. :

~ Céc chuyén dong chay dao S, Sy tinh theo mm/hanh trinh kép. Chuyén
dong chay S, do chi ti€t thuc hién (hinh a) hoac do d4 mai chuyén déng hanh
tinh thue hién (hinh b). Do d6 ¢é hai phuong phdp mai. Loai mai chi ti€t quay
va loai mai hanh tinh.

2. Cdc b6 phén ciia mdy mai tron trong

— M4y mai trdn frong chi tiét quay (hinh 10.5) ¢6 cdc bo phan sau: than
mdy 1 chita bo phan truyén din thuy luc; u quay chi tiét 2; u quay d4 5; vo ling
7 thyc hi¢n chay dao Sy, ban mdy di dong trén s6ng trugt than mdy; viu 8 diéu

chinh chiéu dai hanh trinh, cang gat 9 dio chiéu quay ban mady; vo ling 10 dé
di chuyén ban may bing tay. :
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- M4y mai tron trong chuyén dong hanh tinh (hinh 10.6).

Truc chinh d4 mai 4 quay trdn do dong co dién qua dai truyén. Déng thoiu
mai 2 qua cd ciu hanh tinh 1dm quay hanh tinh truc chinh 4. Loai mdy nay
dung gia cong dudmg kinh 18 t6i 1500mm, chiéu sau 3000mm cla céc chi tiét
kich thuée 16n, khong d6i xing. Ciing ¢6 khi gia cong 16 nhd 3 + 25mm. '

Cédc mdy mai tron trong hdu hét c6 g4 1dp ki€m tra ty dong kich thude chi

1iét gia cong va tur dong hod chu trinh lam viéc bdo dam tang nang suit, khic
phuc su nguy hiém khi d4 v v.v...

10.4. MAY MAI KHONG TAM

M4y mai khéng tam ding dé gia cong cic chi ti&t hinh try, hinh c6n, mat.tru
lién tyc, ¢6 bic, dinh hinh 18 v.v... Céc chi tiét gia cong trén mdy mai khéng tam
: truc nho, con lan tru, con (trong & bi), chét, vanh 6 bi (18), bac, chét pit tong
v.v... Do ddc diém cha san phdm nén c6 hai phuong phap mai khéng tam:

— Mai chay dao doc d€ gia cOng mat tru lién tuc.

-~ Mai 4n sau (ding 44 dinh hinh) d€ gia cbng céc loai bé mit khéc.

10.4.1. Nguyén ly mai khong tam
I. Mai khéong tdm chay dao doc mdt tru ngodi (hinh 10.7)
D4 mai 1 hinh try, €6 t6c d6 v, = 30 + 60m/s. Binh din 2 c¢6 dang hinh yén

ngua (hyperboloide) quay véi t6c d§ vy = 10 + 50m/ph. Chi tiét s6 3 quay tron
vdi tdc do v.. Thanh d&4, mang din 5 giit cho chi tiét truot doc.

Hinh 10.7. Hinh 10.8.
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Phan tich chuyén déng nhir sau:

Bénh dén khéng c6 tic dung mai chi tiét. Vi cé dang yén ngya, mudn ti&p
xdc vdi chi (i€t truc 3 theo dudng sinh nén né phdi dat nghieng mot géc o so
v6i tryc chi ti€t. Do 46 khi banh din quay véi tdc do v, s& téc dung vao chi tiét
va phan thanh hai thanh phin:

Y, =V +5,

v, 1am quay chi tiét thuc hién chay dao vong (S,). S, lam chi tiét tinh tign
doc theo mang 5 tir trudc ra sau mdy, duge tinh nhu sau:

V. = V; COSQ,; Sy=vysina i

Géc a cé &nh hudng dén do 16n lugng chay dao. Khi mai tho 14y tri s6
a=1,5+ 6% khi mai tinh o = 0,5 = 1,5°.

Mar khdc phdi chi y dat chi tiét cao hon tam d4 mai mot do cao h dé bio
dam chi ti€t khoi bi ket giita hai da va trédnh sai s6 in dap hinh déng ban ddu ctia
chi tiét.

Thudng h = (0,15 + 0,25)D va nhd hcm 10 + 12mm,

D — dudng kinh chi tiét mai. _

2. Mai khéng tdm 6 (hinh 10.8): mai khong tam 18 it dung vi d€ bdo dam
16 va mat try ngodi ddng tam ta phai mai mat tru ngoai tuong ddi chinh x4c¢ 1am

chudn. Qud trinh mai phan tich nhu trén: ~ con 1an d& 1, con ln kep 2, chi tiét
3, d4 mai 4, banh dan 5.

10.4.2. Cac bo phan cla may mai khéng tam (hinh 10.9)

Hinh 10.9,
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— Trén than mdy 1 lap dd mai 2, d4 din 3, chi tiét mai 4. Pong co dién 5
dat trong phén congson 6 1am quay d4 mai. Co c4u sira d4 7, 8. U banh din 9 ¢6
thé di dong huéng kinh vao chi tiét do vo lang 10 hay tay gat 12.

10.4.3. May mai khéng tam 3180 (hinh 10.10)
a) Chuyén déng chinh: dong co dién: N = 13kW, n = 1500v/ph, dai truyén

I—SE lam quay d4 mai.
190 ki

Dong thoi khi truc d4 mai quay truyén qua truc vit banh vit % qua hé

thong don kéo cho dd mai dao déng doc truc.

'\
1 2 3
1%
N = 13kW RN A DTRESH | R
n = 1500 v/ph Mol dau mdai
Vil g 3
N = 1,6kW
n = 1000 v/ph

Hinh 10.10.

b) Chuyén dong quay banh ddn bing ddu ép va bdng co khi

Bing ddu ép (hinh 10.11b): Ddu tir bom (do dong co dién N = 1,8kW,
n = 1000v/ph quay) qua I — qua van cad 4p II t6i dong co ddu ép lam quay xich
— banh dan.
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Chii y: dong co ddu ép bién thé ning cla diu cao dp thanh dong niang quay
truc dd dan. Nguyen ly so bo nhu sau: gid sir ta quay dia vénh 1 xung quanh
truc thing ding mot vong, né s& ddy céc pit tong 2 1én xubng trong xilanh 3
mot ldn. Ngugc lai néu ta din ddu cao 4p ddy vao pft tong 2 tinh tién 1én xuéng
s& 1am cho dia vénh quay tron cé tic dung nhu dong co dau pit tong hudng truc.

Bing co khi (hinh 10.11a). Dong co dién N = 0,65kW, n = 1500v/ph qua

xich 96,10

banh rang thay thé — % 1am quay da dan.

]

Muén quay nhanh dd dan, ta thdo banh rang thay thé ra, déng ly hop tai Z

= ¢ : BT 16 juar
lai, dudng truyén tir dong cd qua xich t6i banh rang xoan 55 truc da dan.

c) Chuyén déng huéng kinh vao chi tiét ciia u da dan
Vo6 lang 8 di dong trung binh; v6 lang nhé 7 di déng nho; don 5 di dong
nhanh dé dinh vi.

M4y nay mai vat dudng kinh 5 + 75mm. Ngudi ta thém phéu cip phoi dé tu
dong hod qua trinh gia cong.

Z =27, 32, 39, 46, 54
61, 68,75

Z=30

M6t d&u méi

[e— - - |
Loy - N - |

Z=55

Banh khia thay thé

L2=1

m

94,59

6
] [66,‘10
X

N = 0,65kW
n = 1500 v/ph

a)

Hinh 10.11. Chuy&n déng quay banh dan bang ddu ép va bang ca khi.
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10.4.4. Uu, khuyét diém cla mai khéng tam
— Ning sudt cao vi thdi gian phu gin bing 0.

- Tu dinh tam trong khi mai nén do chinh xdc cao va gidm dugc luong du
gia cong.

~— Gia cong chi ti€t nhd va ngén rét thuan lgi, gia céng chi ti€t dai khong bi
cong. .

— Cong nhan didu khién mdy khong yéu c4u bac tho cao.
— Di¢u chinh miy khong qu4 phic tap, thich tng cho sin xu4t hang loat.

Hién nay ty 1¢ mdy mai khong tim tdi 4,5% vi k¥ thuat hién dai c4n ting
cudng chinh xédc, cdn, rén khuén, sau dé chi mai khéng tam la xong.

10.5. MAY MAI PHANG

1. Cong dung va phdn loai

Dung gia céng tinh mit phing bing chu vi d4 mai hoic mit ddu d4 mai.
Thudmg phan loai nhu sau:

Theo vi tri truc d4d c6:

— M4y mai truc chinh ndm ngang.

— M4y mai truc chinh thing ding.

Theo ban may cé: o

— Loai ban may hinh chit nhat (hinh 10.12a).

— Loai ban may uron (hinh 10.12b).

2. May mai bdng chu vi dd

Cac chuyén dong cla mdy (hinh 10.12).

Céc bo phan clia may (hinh 10.13).

25y ﬁofﬁﬂ

+ Sa I

.?.(-..._ _; [—

a)
Hinh 10.12. Cac chuyén ddng clia may mai. .

Than mdy 1 c6 dang hinh hop, trong d6 chia hé théng thuy lic truyén
chuyén dong tinh ti€n qua lai ti cdn pit tong 5 ciia bAn mdy 2. Trén ban méy
c6 ranh ch@ T ding d€ kep chit chi ti€t gia cong hoic c¢6 nhitng dudng tir tinh 3
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kep cdc chi ti€t nhd bing nam cham dién. Viu 4 diéu chinh hanh trinh ban
mdy. Tay gat 6 ddo chiéu chuyén dong ban mdy. V6 lang 10 di.chuyén u mai

trén tru ding 8, tién ngang vao chi tiét bing tay. V6 lang 9 di dong u mai theo
phuong thing ding.

Hinh 10.13. Cac bd phéan clda may mai,
3. Mdy mai phdng bdng mdt ddu dd

Céc chuyén dong (hinh 10.14) d4 mai ¢6 dang hinh vai hodc gén cuc mai
vao mit ddu. Ban mdy c6 thé hinh trdn, hinh chit nhat.

S

P

N— 1
—

S 58

__"" . Bog
Sa

a} b)

Hinh 10.14. Cac chuyén déng clia d4 mai dung mat dau d& mai,
Kep chi ti€t trén bin mdy bang bu léng hodc ding nam'c_hﬁm dién.
Céc b phan clia mdy (hinh 10.15).

. Trén than mdy 1 1ip bin quay 4, tim nam chim d1en 9 do dong dxen mot
chléu cung c4p (cé bd phan chinh luu riéng).
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Pong co dién cé cdu tao

dac biét dat trong u mai 6 6 —— ;
truyén chuyén dong quay \\ | 5
cho tryc dd 7. V6 lang 10 d€ '
di -déng nhanh u mai. Kich ____L__ D ' 10.
thuc co bin cla mdy la 7 SN /
dudng kinh ban quay D va I: —
chiéu cao maj h.

h oL 4 3

L 77

Hinh 10.15. May mai dung mat dau da d€ mai phéng.

10.,6. MAY MAI REN VA THEN HOA

I.Mdiren

Céc chuyén dong gém c6:

— Chuyén dong quay ciia d4 Q, tao hinh don gian, tinh ti€n mai hét chiéu
sau mai T,

— Chuyén dong quay va tinh tién cta chi tiét Q,, T;: tao hinh phiic tap.

D4 mai hinh dia (hinh 10.16 a, by dé mai ren 16n, ren hinh thang, chiéu dai
ren l6n. D4 mai dia ghép phdng va nghiéng mai ren nho c6 thé mai ngay tir phoi
tho hinh try chua cé ren, chiéu dai ren ngén, loai ndy nang suit cao. Mdy mai
ren dung ch y&u dé mai ren chinh x4c, do béng cao, ban ren, ta o, ca lip do
ren, vit me, ren vit chinh xde v.v... C6 mdy mai ren ngodi, mat ren trong.

II

hE

2
‘#ﬁ‘n\\\\‘h‘\‘\‘#ﬁ\ ‘ 1

a) ) S
Hinh 10.16. Cac chuyén ddng cd ban trong mai ren.
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2. Mai then hoa, ranh séng truot (hinh 10.18)
C4c phuong phdp mai va chuyén dong nhu trén hinh v&.

Hinh 10.18. B4 mai ranh then hoa, séng trugt.

10.7. CAC LOAiI MAY MAI TINH XAC

Cé mai doa, mai béng, mai siéu tinh xéc.

1. Mdy mai doa

Dé gia cong 16 ¢ do chinh xdc va d9 bong cao nhu 16 bldc xilanh, so mi
xilanh, 16 xilanh v.v...

Mdy c6 thé mai sira lai mot it sai s6 v& do con, 6 van 18, chii y&u 1a nang
cao do bong. Kich thude 16 gia cong ¢ = 8 + 1500mm, L té&i 10 + 20000mm.

P4 mai (hinh 10.19) két cdu nhu sau:

Thanh mai s6 4 (c6 t6i 12 thanh) kep vao ddu mai duge diéu chinh
huéng kinh tr dong do hai con 2 va 5 ldp ren v6i true 3. Sau mbi hanh trinh
kép lén xudng cia ddu mai, truc 3 quay, co6n 2 va 5 ti€n gén lai qua chét 1
lam thanh mai 4 n& ra, luén ludn ¢é dp sudt véi bé mat mai. Tuy theo do
béng yéu cdu cé d6 hat cha da tir 80 + 500. Dung dich ngudi lanh &-mun-xi
hay nuéc xa phong.

Céc bo phan clia mdy (hinh 10.20): :

Gidng nhu mot mdy khoan dimg, dong co dién 3 truyén din chuyén dong
quay cho ddu mai doa 2, ca ddu mai'lén xudng lién tuc do h¢ théng ddu ép dat

trong than mdy 1, 4 va 7 14 truc cif khdng ché€ hanh trinh. Tay gat 8 diéu khién
hé théng thuy luc. Ban may 5 1ap chi tiét 6.
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Hinh 10.19..

2. Mdy mai bong

Thee hién mai béng

bang tay va bing m4y.

Bfang' tay: bot mai + diu, |

tay cong nhan mai.

Bing mdy: theo so d6
(hinh 10.21). '

Miat mai béng 1 bing
kim loai ¢é khi ding da mai
da mon. Hia 2 dé€ d6 phia
dudi va tao ra dp luc (ép chi
i€t vao mat mai). Chi tiét 4

o
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Hinh 10.20.

&y 1
k]

Ww

2
2]

o

Tryc quay clia
dia mai nghién

Truc guay cia
gid dd chi tist

a) b)

Hinh 10.21. Sa 36 mai béng.

14p trong cdc rdnh thiing clia tAm ngan chi ti€t 3.

Khi mai cho b6t mai va ddu vao. Dd mai 1, dia d& 2 quay ngugc chiéu
nhau. Chi ti€t vira quay vira lan. Lugng du khi mai béng 0,005 + 0,02mm (chid ¥
chon vat li¢u dd mai 1: gang, d6ng, cdcbit v.v... c6 d§ cing tuong ty 46 cimg

vat mai).
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3. Mdy mai siéu tinh xdc

Mdy mai duge d6
béng cao nhat. Diing dé
gia cong mait tru ngoai,
trong, mit phing.

Qud trinh gia cong
va cdc chuyén dong:

So d6 chuyén dong
khi mai siéu tinh xdc
(hinh 10.22).

P4 mai ¢6 do ciing
rit cao, do hat rat nho,
ludn luén ép sdt vio bé 8

e

% [55

z

Z

f _—-
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AR

ZAAL

1 ; 3 ME)_J
mat gia cong bang 16 xo '
hay bing co cau. thuy Hinh 10.22,
lye. C6 rat nhiéu chuyén 1. Chuyén dong chinh cba da; 2. chuyén dong dao dong
dong khdc nhau cha dd clia da (quay hoc tinh ti€n); 3. chuyén dong chay dao

clia chi tigt 1 va 2, dudi Ja chuyén ddng quay

va cla chi tiét gia cong va dao ddng cha chi tiét.

trén may. Dung dich
ngudi lanh 1& ddu + diu hoa.

Luong du gia cong khi mai siéu tinh xdc: 0,005 + 0,008mm. P06 nhidp nho
bé mat sau khi gia cong 0,01 + 0,25um. D¢ hat dd mai: 200 + 600. S6 vong
quay cua chi ti€t khoang 200 + 400v/ph, 36 1an dao dong 250 + 900 lin/phuit.

Dung dich ngu¢i lanh: ddu hoa (90 + 95%) va d4u mdy (5 + 109%).

10.8. MAY MAI SAC

Diing dé mai sic dyng cy cit got. C6 hai loai: loai van nang vi loai chuyén
mon hod. Hién nay cé d céc loai may dé mai cdc loai dao: tién, phay, doa
khoan, ban ren, ta ré v.v... déu da dugc tv dong hoa hay chuyén dung.

1. Mdy mai sdc van ndng (hinh 10.23)

Ban mdy lap phoi hodc u mii cé thé quay di nhitng géc dd khdc nhau (theo

ba chiéu) dé mai cac géc v, a, A, ¢ cba dao cit. Ta chi hoc may mai van ning
- 3A64. '

b4 quay tron do déng co dien N = 0,65kW, n = 2800v/ph, puli 2 bac t6i
truc chinh da.

Tru dimg mang da l1&n xudng theo phuong dL’mg do v6 lang 1.
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Ban may tinh tién doc nhanh do v6 lang 2—% banh rang thanh ring.

Ban mdy tinh ti€n cham do vo ling 3 qua truyén dong hanh tinh gidm ty s6
truyén 10 }n,

Vit me ngang t = 2mm di dong ban mdy theo phuong ngang.

2. Céc loai mdy chuyén diung

Loai mai dao tién 326, 3628 mai miii khoan, ban ren, ta 16 v.v... cé két cau
don gian khéng trinh bay & day.

g 8o
Thanh rangm = 2,5
] ] Z=14 =
. Z=19Z !38
Z=2
2% e 0
‘Eut=2mm A A7 =419
n -~ -
—_— 2:1% { e 1 Z2=45
J K=1
Thanh ringm = 2,5

E)

. N=065kw @120
n = 2800 v/ph

280

Hinh 10.23. May mai s3c van ning.

CAU HOI ON TAP
May mai tron (trong, ngoai).
May mai khéng tam.

Cac loai may khac.

A

V& sd d6 1am vigc cBia cac loai may mai trén, may mai phing.
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Chuong 11
MAY CONG CU BIEU KHIEN SG NC — CNC

biéu khién s8 (NC) 12 chif viét tit tir ti€éng Anh (Numerical Control). N6 1a
dang dac biét cia tr dong didu khién ma trinh tir Xay ra trong qué trinh gia
cong chi ti€t trén m4y céng cu duge chuong trinh hod dudi dang thong tin sd.

11.1. QUA TRINH PHAT TRIEN CUA MAY NC - CNC

Pidu khién cdc thi€t bi co khi ¢6 thé thyc hién bing tay, ty dong hoic
théng qua chuong trinh mAy tinh. Nhiéu mdy cong cu yéu cdu hé théng diéu
khién chuyén dong véi do chinh x4c cao, lap di lap lai, gidm dén mic t6i da
thdi gian chay khong cia mdy. He théng diéu khién nay rat phit hgp véi dang
san xudt hang loat, hang khéi va qud trinh sdn xudt ddi héi thay déi nhanh dang
sdn phdm véi d6 chinh xdc cao.

. Hé théng diéu khién ty dong ¢é hai kiéu co ban: diéu_khién ciing va diéu
khién mém. He th6ng didu khién cting ra ddi'tir lau, co cdu thuc hién diéu khién
vi tri va dan dao lién tyc 1a cam dia hodc cam thing dudng. Cam trong diéu khién
cing dugc xem la moét dang thiét bj heu trit thuong trinh diéu khién may. Cam
didu khién dugc lap trén truc phan phéi. Vi trf cam phu thude vio trinh tu nguyén
cong cla chi tiét. M&i vong truc phan ph6i thuc hién xong mét chu ky gia cong.

Uu diém cha he théng diéu khié€n cing 12 niing sudt cao, thich Ung v6i sin
xudt hang loat va hang kh6i. Xét vé mit diu tu ban ddu cla mdy & dai rong tuy
thuéc vao mirc do twr dong héa, c6 nghia 12 may miic d6 ty dong hod cao thi vén
ddu tr ban ddu 16n, may véi mite tir dong hoa thdp cdn vén ddu tr ban ddu nho.

Nhuoc di€m co ban clia diéu khién cimg 13 mét nhiéu thoi gian chudn bi
san xuft. Vi chi ti€t cé do phic tap cao, may khé cé khd nang thuc hién do
géc truc phan ph6i c6 gidi han. Tinh linh hoat trong sin xust thdp, cong nhan
diéu chinh va diéu khién mdy c4n phai cé trinh d6 chuyén mon. D¢ chinh xdc
gia cong phu thudce vao nhiéu yéu 6 trong dé qua trinh gia cong cam dong val
tr0 rdt quan trong.

Cung véi sy phét trién mdy tinh s8, mdy cong cu diéu khién s6 NC-CNC ra
d&i d4 khic phuc phin 16n nhuge diém t6n tai cia mdy tu dong diéu khién ciing.

Nam 1808 mdy dét clia Josep M. Jacquard da s& dung dudng dang dia dé
ghi trinh ur gia céng miu quin do. Khi cdn thay ddi miu quén 4o chi cén thay

déi quy luat 16 trén dudng. My dét clia Josep M. Jacquard ¢6 thé xem d6 12 sy
xudt hién dau tién cha mdy gia cong diéu khién s6. Dudng 1a vat luu trir chuong
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trinh diéu khién may. Ciing véi sy phat trién khong ngimg chia dién tir va mdy
tinh, d&€n nam 1952 mdy phay ditng ba truc diéu khién s& ddu tién xu4t hien véi
he diéu khién xay dung trén co s& cac mach bin din. Tir nam 1952 dén nim
1954 12 qua trinh phét trién manh tmg dung k¥ thuat médy tinh vao may cong cu
diéu khi€n s6 va chinh thdi diém ndy ngon ngit APT (Automatically
Programmed Tool) ra ddi. Ngén ngit APT 12 tap hop cdc ky tu hinh thanh
chuong trinh dung dé diéu khién mdy. Uu diém cta APT 14 thuan lgi cho ngudi
viét chuong trinh, dé dang chuyén déi thainh mot chuong trinh ma méy c6 thé
hi€u dugc. May NC sau b6n muoi nam phdt trién dd (ng dung rat hieu qua
trong san xuat nhu cic mdy khoan NC vdi he théng diéu khién theo toa do va
may phay véi hé diéu khién lién tuc (contour) hai truc toa do.

Qud trinh phét trién clia m4y tinh da ¢6 anh hudng tryc ti€p t6i sy phét trién
clia mdy NC. Ngubdi ta di sir dung mot méy tinh nhd dua vao hé didu khién mdy
cong-cy NC va may duge goi 1a mdy CNC (Computer Numerical Control).

Trén co s& phat tri€n méy cong cu diéu khién s6 CNC, nam 1982 ngudi ta

gidi thiéu hé théng sin xuidt linh hoat trong cong nghiep FMS (Flexible
Manufacturing Systems).

Thong qua thiét k&€ ¢é rg gitp cha mdy tinh CAD (Computer Aided
Design) va trg gidp cla mdy tinh trong sdn xuft CAM (Computer Aided
- Manufacture) da nang cao dugc hiéu qua trong san xuat.

Khi cong nghe phdn mém phat trién da gidp ching ta ¢6 cdch nhin méi trong
qud trinh san xudl cla cdc nha mdy. Nim 1986 ngudi ta di dé cap t6i sin xudt
tich hop ¢6 trg giip clia mdy tinh CIM (Computer Integrated Manufacturing).

Nam 1994 h¢ NURBS (Not Uniforme Rational B-Splines) giao dién phan
mém CAD cho phép mé phdng duoc cdc bé mit ndi suy phic tap trén man
hinh, d6ng thdi né cho phép tinh todn va dua ra cdc phuong trinh todn hoc mé
phong céc bé mat phiic tap, tit d6 tinh toin chinh x4c dudng noi suy véi d6 min,
do sic nét cao.

11.2. HE TRUC

11.2.1. Hé toa dd may

D€ tao hinh bé mait, dung cy chuyén dohg theo cdc dudng hinh hoc trén bé
mat chi ti€t. Tap cdc dudng hinh hoc chinh 12 bé mat chi tiét. Chuyén déng cla
dung cy chi c6 thé diéu khién duge khi gén hé toa d6 len may. & méy didu khién
$6 NC ~ CNC nguoi ta sir dung he toa d6 DPécic v6i ba truc vudng gée v6i nhau
hay con goi he toa d6 Pécdc 1a hé toa do chif nhat vi di€m dugc xdc dinh bdi ba
kich thude chi€u dai. He toa do gin v6i may duge goi 12 hé toa 4o mdy.
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Hinh 11.1. Hé toa d0 may trén may phay.

He toa d6 gin vao mdy c6 thé 12 hé toa do Décéc tuan theo nguyen tic ban
tay phai hoiic hé 10a d¢ Décéc tuan theo nguyén tic ban tay trdi. Nguyen tic
thanh 14p hé toa d¢ theo nguyén tic ban tay phdi 12 sir dung ba ngén tay cla
ban tay phai dé hinh thanh hé toa do. Ngén cdi twong ing véi truc X, ngén trd
tuong ung voi truc Y va ngén giita tuong Ung véi truc Z. Ba ngdn tay hinh
thanh he toa d6 Pécdc. Hé toa dd gin véi may duge quy ude bit diu tir truc Z.
Truc Z b6 tri trung v4i truc chinh cla mdy cong cu. Truc X 14 truc vudng géc
vdi truc Z va duge bé tri triing v6i chuyén dong clia ban mdy cé hanh trinh 1én
nhat. Truc Y vuoéng gée véi tryc X va truc Y va triing véi chuyén dong ban may
¢6 hanh trinh nhé nhét. Véi quy udc nay, hé truc may cia may phay CNC dugc
chi ra trén hinh 11.1.

11.2.2. Tryc may
a) Pinh nghia

Truc mdy la cdc chuyén dong tinh tién doc theo cdc truc toa do mdy hoac

chuyén dong quay quanh cic hé truc toa do may va thudng duge goi tat i truc.

M4y ciing ¢4 thé goi theo $6 truc clia né, vi du mdy phay ba truc, bdn truc hoac
3D, 4D.

Trong qud trinh nghién ciu chuyén dong co hoc ngudi ta nhin thiy, moi
chuyén dong di rat phitc tap ntwmg déu duge hinh thanh tir hai dang chuyén
déng co ban thanh phdn, tinh tién va quay. Vi vay trong may CNC chi c¢dn hail
dang truc co ban trén 1a cé thé tao hinh duoe it cd cdc bé mat phic tap.

Dé mo 1 duge 14t ca cdc dang mdy CNC tir don gian dén phic tap ngudi ta
c6 thé sir dung 16 mudi bén truc (theo tiéu chudn EIA). Theo tieu chudn nay
may CNC cé chin truc thing va ¢6 nam truc quay. Ba truc thing thit nhat c6 ky
higu X, Y va Z 1a cdc chuyén dong tinh ti€n doc theo truc X, Y va Z clia hé toa
do may. Truc X song song véi truc X clta hé toa d6 mdy, truc Y song song véi
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truc Y cua hé toa d¢ mdy va truc Z teong g song song vdi truc Z cha hée foa
do may. Ba tryc thing thif hai duoc ky hiéu bang ba chif ¢di U, V va W la ba
chuyén dong tinh ti€n song song véi ba truc thang thit nhét. Truc U chuyén
déng song song tuong tng voéi truc thit nhét X, truc V twong img véi truc Y va
truc W tuong ting v6i truc Z. Ba truc thing thit ba duge ky hiéu bing ba chir P,
Q va R 1a ba chuyén dong tinh tién song song véi ba truc thing thit nhat. Truc P
twong g vdi truc X, tryc Q tuong vmg véi truc Y va truc R twong iing véi truc
Z. Ba truc quay thi¥ nhat duge ky hiéu bang ba chit A,B va C 13 ba chuyén dong
quay quanh truc hé toa d6 mdy. Tryc quay thir nhit A twong Wng vdi chuyén
dong quay quanh truc X, tryc quay thit nhat B quay xung quanh tuong vng véi
truc may Y va truc quay thit nhdt C twong ing quanh xung quanh truc Z. Ba
truc quay thir hai duge k¥ higu bang hai chit D va E 13 cdc chuyén dong quay
xung quanh truc quay thit nhat hodic quanh m¢t truc dic biét nao dé.

b) Chiéu truc chuyén dong tinh tién

Truc ¢6 hai chiéu (ban mdy c6 hai chidu chuyén dong) vi vay cdn phai dinh
nghia chiéu cho mdi truc. Chiéu truc chuyén dong tinh tién xdc dinh theo
nguyén tic ngdn tay clia ban tay phai:

Chiéu truc chuyén dong Z: Truc Z ¢6 hai chiéu, chiéu duong duoc ky hieu
+Z va chiéu am dugc ky higu —Z. Chiéu duong clia truc chuyén dong +Z Ia
chiu chuyén dong xa dan chi tiét va chiéu nguoc lai 12 chiéu 4m cia truc —Z.

Chiéu tric chuyén dgng X: Tryc X ciing ¢6 hai chiéu, chiéu duong ky hiéun
la +X va chiéu am ky hi¢u —X. Trong wrudng hgp may tryc chinh thing dimg,
chiéu duong truc chuyén déng X dugc quy ude 1a chiéu tay phai khi ngudi quan
sdt nhin tr ban may t&i try mdy va chidu nguge lai 1a chidu am. Trudng hop truc

chinh ndm ngang, chiéu duong cla tryc chuyén dong X 12 chiéu tay phéi né€u
ngudi quan sat nhin tir try may d€n ban may.

Chiéu truc chuyén déng ¥: Truc Y c6 hai chiéu chuyén dong, chiéu duong
ky hiéu +Y va chiéu am ky hiéu —Y. Chiéu duong +¥ 1a chiéu tir long ban tay
t6i ddu ngén tay theo nguyén tic ban tay phai.

Chiéu chuyén déng quay truc: Chiéu truc chuyén déng quay xdc dinh theo
nguyén tic ban tay phéi khi biét he toa d6 may. Vi du, xdc dinh chiéu truc
chuyén dong quay +A (tryc A 1a truc chuyén dong quay quanh truc X) bing
cdch dua ngén tay cdi huéng theo chidu duong truc X, ndm cdc ngén tay con
lai, chi¢u duong truc quay A chinh 1a chiéu chuyén dong cha cic ngén tay.

11.3. TOA DO QUY CHIEU
Trong mdy diéu khién s6 cé hai kiéu diém cé ¥ nghia d6 1a diém vj trf
(point) va diém quy chiéu (reference point) hay goi 1a diém géc. Diém vi trf
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dung d¢ tinh todn cdc diém khdc nhau trén chi tiét va diém quy chi€u ding dé
xdc dinh vi tri mdy. Biém quy chi€u c6 thé chia thanh céc loai sau:

1. Diém goc mdy (machine reference point) 12 diém g6c cia hé toa d6 mdy,
né c6 dinh va khong thé thay déi duge. Piém géc méy duge ky hiéu bing chit
cdi M. Diém géc may ding dé t chic mdy sau méi 14n m4t dien, lam diém gdc
cho mot hé toa d¢ khdc va ta diém thay dung cu. Piém géc mdy duge xéc dinh
thong qua chuyén mach (cong tic hanh trinh) dat & ving da duge xdc dinh cho
mdi tryc. Nhiéu may CNC ban mdy va truc chinh phai quay vé diém géc may
truGe khi thuc hién chuong trinh hodc khi mdy mdi duge cap dién. Piéu khién
ban mdy va truc chinh vé g6c mdy duge thyc hién theo hai cdch: bing tay va
bang chuong trinh diéu khién. Diéu khién vé g6c méy bing tay c6 thé thuc hién
doc 1ap véi timg truc nhd cac phim chirc nang trén ban diéu khién.

Piéu khién vé g6c mdy nh& phin mém (chuong trinh) dugc cai dit sin
trong mdy. D€ thay dung cu, nhiéu mdy CNC yéu cdu truc chinh phai quay vé
diém g6c mdy trudc khi quéd trinh thay dung cu xay ra. Trong trudng hop nay
truc chinh duge dua vé géc mdy bing chuong trinh. Hé diéu khién Funuc va
Mitsubishi ding mi 1énh G28 dé thuc hién muyc dich d6. Phén 16n cic may diéu
khién CNC thi truéc méi chuong trinh ban mdy va tryc chinh phai vé& diém gdc
mdy, chuong trinh méi bat ddu duge thyc hién va sau méi chuong trinh méy lai *
trd vé diém géc mdy. Khi may bi m4t diém géc, ngudi st dung cé thé xir Iy
bang cédch sau:

— Chuyén mdy vé noi san xuat dé xdc dinh lai diém géc mdy.

— Sir dung diém thay dung cu nhu diém géc mdy.

— Dang diém gdc chuong trinh thay cho diém géc mdy.

2. Diém géc chuwong trinh (program reference point) ky hiéu P: 12 diém ma
gid tri toa d¢ xdc dinh theo hé toa do may khong phil hgp véi diém géc chuong -
trinh vi di€m géc chwong trinh cin phai lya chon phit hop véi chi ti€t nhu chi ra
trén hinh 11.2.

biém g&c chuong trinh f

phii dugc chon trudc khi Y Critet ,e} Goc
chwong trinh duge thue ' huon trinh

hien. Diém géc chuong . {f} Q}
trinh ¢ thé dung cho nhiéu

chi ti€t cung gia cong vdi. YA
cimg mét chueng trinh con M ngc.chn Uéte}

don gidn. Diém gdc chuong Ban may X
trinh nén Iga chon tring véi Didm gbc may

diém gdc chi tiét. He diéu
khién Funuc dimg ma lénh
G92 cho may phay.

Hinh 11.2. Bi&m gdc chudng trinh va ma 1énh G50 cho
méy tién dé xac dinh diém gdc chudng trinh.
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3. Diém géc chi tiét (work reference point): 14 gbc clia hé toa do chi tigt.
Diém nay ¢6 thé chon bing mot diém thuan loi bat k¥ trén ban mdy. Trong
nhiéu trwdmg hgp, ding mot diém géc chi tidt d€ gia cong nhiéu chi ti€t cling
mot chuong trinh con gidng nhau trong mot 1an gia cong.

4. Piém quay vé (reference point return) ky hiéu R: 12 diém c6 dinh trén
mdy. N6 dugc xdc dinh nhd cac cong tic khéng ch€ hanh trinh. Vi trf cta né
duge xde dinh thong qua diém g6c médy. He diéu khién miy CNC thira nhn
di€m quay vé nhu 12 mét di€ém gdc dé tinh to4n cac di€m khic trén may,

Vi vay di€m nay dung véi hai myc dich: coi 13 mot diém g6c dé x4c dinh toa
d6 cdc diém khdc va 1am vi trf dé thay dung cu. Dua dung cu vé diém géc quay
vé ciing ¢6 hai cdch: bing tay va bing chuong trinh. Khi diéu khién bing tay
nguoi ta sir dung cdc nit chic nang trén ban diéu khién. Véi cich nay c6 thé didu
khién riéng timg truc. Diéu khién dong thuc hién bing lénh ghi trong chuong
trinh NC trén mdy ti¢n 12 mi lénh G28 va G30. Ma lenh G28 ding d€ thay dung
cu tr déng, 1énh G30 ding d€ xdc dinh di€m g6c quay vé thy hai, thit ba va thit
tw. He théng di€m goc ding cho méy tién chi ra trén hinh 11.3. C4c loai diém
gdc va hé théng diém géc diing cho phay CNC chi ra trén hinh 11.4.

+X § Tryc chinh HQ.
T/ , Géc guay vé ) ' Y '@_ H¢'
L 00

‘h..
W{\ e Chl llé’t
< M Ban mdy
s I/ . &
Mam cap Chi tiét € Diém géc may (p- Gbc chitiét
{} Géc chueng trinn -¢- Géc quay vé

Faa

. Hink 11.3. Cac loai diém g8c _ - Hinh 11.4. C4c loai diém gdc trén
trén may tién CNC. may phay CNC.

11.4. SU KHAC NHAU GIUA NG VA CNC

He diéu khién NC con goi 12 hé diéu khién cimg. Chiing duogc hinh thanh tir
mach IC (intergrated circuit) logic s6. Céc IC duge ndi véi nhau théng qua day
dan, cdc day dan nam trong mach in. Tin hiéu diing trong hé diéu khién cimg la
xung dién dp. Mbi mot xung dién 4p cdp cho hé truyén din ban may 1am né
dich chuyén mét don vi do dai, don vi do dai nay duge goi 1a budc co sd. S8
lugng xung di¢n 4p he diéu khién dua d&€n méi truc tuy thudc vao chiéu dai cdn
dich chuyén. Va tdn s6 xung tuong Ung véi téc do dich chuyén clia ban m4y.
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Heé diéu khién CNC li hé NC day mém vi trong hé ding may tinh nhé véi bo
nhd c6 thé doc va viét dé€ diéu khién mdy céng cu. Nhd sir dung mdy tinh nén
phan cing ctia hé NC d2 gidm duge khé nhiéu déc biét 1a cdc ro le. Tin hiéu trong
h¢ diéu khién CNC la tir viét dudi dang nhi phan. Mi tir gdm 16 bit, 32 bit, 64
bit tuy thudc vao vi xir Iy clia mdy tinh sir dung. Mé1 mot bit truyén dén hé din
dong ban may 1am né dich mét bude co s6. Nhd sir dung mot may tinh nhd nén
nhiéu dac tinh clia mdy tinh c6 thé dua vao hé didu khién mdy CNC.

Hé diéu khién NC 1a hé diéu khién cing vi vay kha nang thuc hien duge
hai dang noi suy, néi suy dudng thang va néi suy dudng tron. Trong khi d6 véi
h¢ diéu khién CNC nho sy trg gilip clha mdy tinh, phin mém c6 thé thire hién
ducc cac dang noéi suy dudng thing, dudng tron, dudng xoin va ¢6 kha nang
noéi suy dugc ca dudng parabol va dudng cong bic ba.

Do hé NC khong c6 bo nhé dé lwu trit chuong trinh diéu khién mdy, vi vay
mdy doc chuong trinh theo khoi lénh tir bang duc 16 hodc bang tir. Thyc hién
xong mot khaoi 1énh va doc kh6i 1énh ti€p theo nén dé€ xdy ra 18i doc chuong trinh,
nhit 1a mdy khong c6 kha ning kiém tra 18i chuong trinh truée chu ky gia cong.
Vdi may CNC nhd cé bo nhd nén chuong trinh diéu khién médy duoc doc ciing
mot lic vao b nhd. May CNC duge cai dat chuong trinh kiém tra 16i chuong
trinh, 16i hé théng va théng qua man hinh théng bio cho ngudi sir dung biét vi
vay tranh dugc 181 doc chuong trinh. Chuong trinh diéu khién ¢6 thé dira tir bing
cdt xét, hogc tir mdy tinh khéc thong qua cong cu truyén di ligu RS-232-C.

11.5. CAC KIEU MAY NC - CNC

Ciling vdi qud trinh phat trién mdy tinh va hé théng s6 viéc ing dung cong
nghé niy vao thiét bi trd nén da dang. Qud nita s6 mdy cong cu diéu khién s6 1a
mdy tién va trung tam gia cong (trung tdm gia cong dimg, trung tam gia cong
nam ngang), phdn con lai 12 cic dang mdy khdc trén thi trudng. Dang méiy khéc
cua mdy cong cu nhu 1a may gia cong tia l&ra dién EDM (Electrical Discharge
Machine), mdy uén 6ng NC, mdy cét laze, mdy cét bang tia nudc, mdy cat
plasma, mdy do ba toa d6, mdy in, m4y mai dung cu cit. Ngoai ra con cdc may
12 t6 hgp c4dc mdy khic nhu trung tam tién phay, cho phép ching ta c6 thé tién
v phay cung mot ldc.

11.5.1. Trung tam gia cong (Machining Center)

Trung tam gia cong 1a té hgp cha miy phay vd miy khoan CNC nham m&
rong kha nang coéng nghé clia may. S6 truc diéu khién cha trung tam gia cong it
nhat 1a 3.

Pé md rong hon nita kha ning cong nghé cila trung tam gia cong va phil hop
véi thuong mai thi ngay trong qué trinh thiét k&€ ngudi ta da thiét k&€ né dudi dang
cac modun doc lap, he thong diéu khién Ia he thong md. Khi cn md rong truc
chuyén dong nao d6 ngudi ta chi cdn 1ap thém modun vao trung tdm gia céng va
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nhir vy s& truc diéu khién may
tang lén, vi du trung tam phay
can tang thém truc quay dé
may c6 kha nang gia cong cac
mait nghiéng, 16 nghiéng va céc
bién dang cam phitc tap. Trung
tam gia c6ng nam truc véi ba -
truc tinh tién va hai truc quay
chira trén hinh 11.5.

11.5..2- Méy‘ tif_én CNC Hinh 11.5. Tr:gigbtg:d%: ;:EE.CNC nam truc
(Turning Machines) - :

' Cau tric co ban chia mdy tién CNC 12 truc chinh thudng bé trf nim ngang
hodc thing ding, ban médy c6 thé b6 tri trén mit phing nim ngang hodc trén
mat phing nghiéng. Kep phoi bing mam cap hoac bing ddu chéng tam c6 khia
nhim dé truyén momen xoén. ' :

Mady tién c6 thé cé nhiéu tryc chinh, mot hodc nhidu ban xe dao vi diu
Révonve (hinh 11.6). Méy tien CNC c¢6 kha ning cong nghé rong nhu: tién
tron, tién ren, khoan, khoét, doa, khoan tam, cit dit, tién mit d4u, phay v.v...

My ti¢n CNC duge xay dimg trén co s& cla cdc cum co ban sau:

1= U truéc mang tryc chinh, 1am nhiém vu tao t6c do cét got. Truc chinh
thudng duge din dong bdi dong co mot chidu diéu khién secvo c6 kha ning diéu
khién t6c d6 v6 cdp. T6c do dong co thuc hien theo chuong trinh NC clia may.

(& ==
-

Hinh 11.6. May tién CNC.,
2— U sau b6 tri d6i dign véi u trude. Chuy€n dong u sau thuc hién theo
chuong trinh digu khién. U sau ¢ chuyén dong 10i vé phia gid dung cu dé thuc

hién -thay dung cu. Chic nang u sau cé thé xem nhu la mot ddu Révonve
(turret) luu trit dung cu,
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3— Gia dung cu ¢6 két cdu da dang nhung phai ddm bao thay dung cu dé
dang va nhanh chéng. Khi thay dung cu, gid dung cu chuyén dong dén vi tri
xéc dinh dé thyc hién qua trinh ndy. Tuy theo miic do ty déng hod ma méy bg
tri them & tich phoi va thay phoi tu dong. ' '

11.5.3. May mai CNC (Grinding Machines)

M4y mai CNC ciing duge phan ra thanh céc loai khdc nhau, wy thude vao
cong nghé chia chiing. Mdy mai ¢6 cdc loai: mdy mai phing, mdy mai trdn
ngodi, mdy mai rang, mdy mai dinh hinh. M4y mai thudng cé s6 truc tir 2 dén
9. Cong nghé mai doi héi do chinh xdc, do bdng bé mit cao. Vi vay, d6 chinh
xdc cia mdy mai CNC cao hon so vdi cdc mdy CNC khic. Do dé, he théng diéu
khién cia né phai dam bao dich chuyén ban mdy ém, lugng dich chuyén nhé va
chinh x4c hon nhiéu so véi cdc mdy khic. Dé dat dugc do bdng cao, tdc do cit
cla may mai cling rét cao, khodng vii chuc nghin vong/ph va lugng ti€n dao
vao cit clia u d4 thong thudmg vao khoang 0,002mm/ph d&n 6mm/ph. Hinh 11.7
1a mét loai may mai CNC thudng gip. .

Hinh 11.7. May mai CNC,

11.5.4. May cit bing tia nudc (Water — Jet Cutting)

Mady cit ma dung cu cér ]a tia nude ¢ 4p luc cao dugc goi 1a méy cit bing
tia nuéc. Cong nghé cat bing tia nudc cling mdi xudt hién nhung né di nhanh
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chong duge tng dung réng rii trong san xudt. Cic truc chuyén déng cla may
ciit bing tia nude duge thuc hién nhd hé thong diéu khién sd goi 13 mdy cat
bang tia nuéc CNC. Phuong phdp gia cong nly 1a mot hiténg phét trién cong
ngheé gia cong nhim nang cao ning suat va chét lugng. So dé nguyen 1y méy
cat bang tia nude chi ra trén hinh 11.8.

bic di€ém cfa mdy 14 6 thiét bi
tao dp sudl cao cho nuéc va Vi *Nuéc
phun. M4y cit bing tia nuéc c6 thé
gia cong cdc chi tiét dang tdim. Vat
lidu gia cong l1a tdm plastic, gidy,
thép va cdc vat lieu 1dm khdc. Chiéu
day cia tam téi 1,2 + 80mm. Téc do
car tir 76mm/ph dén 1000mmy/ph, ip
suat nuéce tir 4000bar d&n 9000bar va
duong kinh tia nudc c6 thé dat
O0,Imm.

Gia cong bang tia nudc ¢é vét
cat min, trong qud trinh gia céng
khong cdn lam mat va dic biet 13 . o
khong xudt hién hién tuong mon Hinh 11.8. 3d 46 may CNC dung tia nudc.
dung cy cat. VI vay trong he théng diéu khién khong cin tinh nang bi luong
mon clia dyng cy cit. Chiéu rong mach cit khoang tir 0,1mm dén 0,3mm tuy
thude vao kich thudce 16 phun.

11.6. CAC THANH PHAN CO BAN CUA MAY CNC

My diéu khién s6 c6 thé chia thinh ba nhém co ban. Nhém tha nhat la he
thong diéu khi€n, nhém thir hai 12 thiét bi co khi, nhém thit ba 14 cdc thigt b phu.

11.6.1. Hé théng diéu khién NC/CNC

He diéu khién CNC 1a nhém co ban clia mdy, né cé céc nhiém vu sau:

1. T6 chite s6 liéu vao I chidc nang nhan s6 liéu va luu tri, s& lidu vao 1a
s6 liéu bicu dién dudng chuyén dong ctia dung cy cit va didu kién gia cong cia
sén pham.

2. Xt Iy s& liéu W2 chic nang ma hod cdc s6 lieu sang s& nhi phan vA cdc s&
ligu nay dugc luu trif trong thanh ghi dém. S6 lieu duge dua i bo xir 1y trung
tam CPU (Central Processor Unit) tinh todn chiéu dii dudng chuyén dong dung
cu, e do chay dao, téc do truc chinh, xidc dinh vi trf ban ddu clia dung cu, déng
thdi cdc sO lieu dura vao ciing ¢6 lénh yéu cdu déng cit dong co lam mat chi tiet
gla cong. Sau khi xir Iy céc s8 lidu sdn sing dua 15i hé din dong céc truc.
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3. 86 li¢u ra la chiic nang dua cdc s6 litu di duge xir 1y ur cum xir 1y t6i
mach di€u khién secvo, né xir 1 vA sinh ra tin hiéu dé didu khién dong ca.
Trudce khi dua téi dong co, tin hiéu phai qua mach khuéch dai.

4. Noi ghép mdy 1/O (Input/Output) 14 chic nang thuc hién céc s6 liéu yeu
célu diéu khién truc chinh, déng cit dong co lam mét va cic yeéu cdu khéc nhy
dimg khédn cap, khdi dong chu trinh.

Dé thuc hién nhiém vu trén hé diéu khi€n CNC cdn cé cic cum sau:

— CPU (Central Processor Unit)

— B6 nhé

— N&i ghép

— Diéu khién secvo

- biéu khién truc chinh

— Diéu khién chuong trinh may (diéu khién trinh tu)

11.6.2. Man hinh diéu khién

Man hinh 12 thi€t bi phy trg dé ngudi diéu khién d& dang ti€p can v6i thong
tin di¢u khién may. Man hinh mdy di&u khién s& thudng cé kich thudc 9 inch
hodc 14 inch. Trén man hinh c¢6 thé thdy duge chuong trinh dang lam viéc,
dung cuy, diém x4c dinh vi trf ban diu dung cu, vi trf mdy, bdo 16i diéu khién,
181 chuong trinh. : '

May CNC cai dit phdn mém graphic mo phong dudng chuyén dong ctia
dung cu. M6 phéng dudng chuyén dong dung cu cé thé thuc hién truée gia
cong hodc ngay trong qud trinh gia cong.

11.6.3. Thiét bj chuy&n ddi nang lugng thanh co niing
11.6.3.1. Thiét bj thily luc

Nhiéu mdy CNC c6 he théng din dong ban mdy 1a thist bj thiy luc. Bom
déu cung c4p ddu 4p luc cho van secvd. Van secvo dua ddu t6i dong co thiy lue
lam quay truc dong co. Chuyén dong tir truc dong co truyén t6i vit me — dai 6c
bi 1am ban may chuyén déng.

11.6.3.2. Thiét bi dién

Dong co budc 12 mot dong co dién cé dic tinh mdi xung cdp cho dong co lam
nd quay di mot birde géc. Chuyén dong cha dong co truyén téi tryc vit me — dai 6¢
bi [am ban m4y chuyén dong. Dong co budc ding trong he din dong khong cé
phan héi (mach diéu khién ho) nhu chi ra trén hinh 11.9. He diéu khién ding dong
cd budc don gian, gid thanh thap, d6 chinh x4c c6 thé dat t61 0,001mm.

Pong co secvd diing trong hé théng din dong bian may véi cdu tric diéu
khién phan héi (hé diéu khién kin). N6 dugc diéu khién v& t6c do va vi tri véi
dé chinh xdc cao.
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Truc chinh —=

U

. e I_ Ban mdy |
Hé digu Dong co e
khign budc 1 1—1—‘
- VRme 5. g bi

Hinh 11.9. 50 G5 cdu tric diéu khién mach hd. -

+ Mach t6¢ do bao gém thiét bi diéu khién, dong co va cam bién do téc do.
Thiét bi diéu khién 12 mét thiét bi nhan lenh t&c do tir hé didu khién CNC. Vi
du néu chuong trinh goi mdy chay theo chiéu kim ddng hé véi téc do 1000
vong/phiit, h¢ CNC phai dua ra dién 4p twong tng 12 3,5 von chuyén dén thiét bi
diéu khién. Dién 4p ra tir h¢ diéu khién dong co thudng 1a rit nhd khong di
cong suat cho dong co. Vi vay trude khi dua t6i déng co, tin hiéu diéu khién
duge dua qua khuéch dai dé dat duoc dién 4p va dong yéu ciu. Dé do tdc do
duoi dong co gin déng truc vdi roto cha cam bién téc do. Cam bién téc do Ia
mot may phdt dién. Téc do quay clia roto ty 1@ véi dién dp ra cha cdm bién.
Dién 4p dua ra tir cim bién 18c do 1a dién dp phan hoi. Trong thiét bi diéu khién
doéng co ngudi ta bé trf mach so sinh, mach 1am nhiém vu so sdnh dién dp dua
ra tir hé CNC véi dién dp phan hoi 1dy tir cdm bién téc d6. So sanh dién 4p tir
CNC 61 va dién dp phan hoi tlir cdm bién t16¢ d6, két qua so sanh 13 tin hiéu dua
v diéu khién lai dong co. Hinh 11.10 14 c4u triic clia mach kin.

Truc chinh |

Han ch& hanh trinh - X

Cam bién 8¢ d&
Biéu Bigu L
L{
1 -

l[]‘ Han ché& hanh trinh - X

khién khign “!’
may dongco| w.’\ :
[ r . N \ L Vit me - b
. Mach 16c 6 -~ Bong cd Chuyén mach gdc may

Mach phén h&i vi trl
ach phan hotv Encorder

Hinh 11.10. So d6 ciu trac didu khién mach kin,

+ Mach vi trf 1a mach phan héi v6i thiét bi phan héi 13 Encorder hoac
Resolver. Encorder 12 mét dia c¢6 hai hang rianh cdch déu nhau ndm wén cic
dudng tron dong tam. S lugng ranh trén hang rdnh tuy thudc vao kha nang
cong nghé¢. S6 rinh hang rdnh thi nhit ¢6 t6i 1000 ranh, hang thit hai cling ¢6
161 1000 ranh. Da&i dién qua dia 16 tuong tng voi cac hang rinh mét bén ngudi
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ta gan thiét bj phdt (photocel) va bén kia ngudi ta gin thist bi thu. Mi lin 4nh
sdng chi€u qua rinh t6i thi€t bi thu, xuit hién mot xung va xung dé duge giti t6i
CNC. Ca 1000 xung g t6i hé CNC, he¢ CNC bi¢t duge dong co di quay mot
vong. Tinh s6 xung ¢6 thé biét duge chinh xdc vi tri cha tryc.

Hang ranh thir hai bo tri khong triing véi hang ranh thit nhat. Hang ranh tha
hai lam nhiém vu xdc dinh xung du va xung cudi clia Xung trén ranh thi nhat.

V@i cong nghé hién nay nguol ta da san xuat duoc Encorder c6 s6 ranh
4000 ranh.

11.6.4. Pua may vé toa dod géc

Khi mdy mdi khoi dong, hé diu khién chwra nhan biét duge vi tri clia mdy,
vi vay mdy cén phai dua cdc truc vé diém ma né di duge x4c dinh tir trude dé 1a
g6c mdy. Hay xem xét nhimg gi xdy ra khi may thye hién vé toa do géc. Dé
thue hién diéu khién ban may v& diém goc, thigt bi cin cé mach didu khién vi
tri vi chuyén mach han ché€ hanh trinh nhu chi ra trén hinh 11.10. Chd ¥ ring
rén ban mdy gan ba chuyén mach tiép xéc hodc khong ti€p xtc, hai chuyén
mach lam nhiém vu han ch& hanh trinh chiéu duong va chiéu Am chuyén dong,
nhdm ddm bdo ban mdy khong vugt qua gisi han cho phép va mot chuyén mach
diing dinh vi diém géc mdy. Céng tic chuyén mach chi la thigt bj dinh vi toa do
g6c mdy sd bd. Qud trinh xdc dinh diém géc mdy xay ra khi ¢é 1énh tir he didu
khién CNC dua t6i, ban mdy thyc hién chuyén dong cham vé huéng diém géc
mdy. Khi ban mdy tdc dong 1én chuyén mach lam mach déng, d6 chinh 12 tin
higu, tin hiéu ndy duge gifi t&i he diéu khién CNC bdo ring chuyén mach da
duge déng. He diéu khién CNC gl 161 dong co lénh quay nguoc véi 16c do-

cham cho dén khi hé¢ CNC nhan dugc xung dinh vi diém g6c cha Encorder g
161 va lic d6 qué trinh vé vi tri diém gdc may két thiic. Liic nay may biét chinh
xdc vi trf cla minh trén méi truc. Chuyén mach dinh vi g&c may dong cting 1a
diéu kieén khang dinh ring Encorder dang quay phai.

Dé didm bdo an toan thém cho m4y ngudi ta dung khéng ché& hanh trinh nhé
phin mém, phdn mém duge lru trit trong may. Vi du, giéi han hanh trinh 13
300mm cho truc X. Néu truc X vugt qua 300mm, hé diéu khién CNC ra lénh
dimg dong co va dua ra lénh thong bdo 161 (man hinh diéu khién xuat hién dong
chr vugt qua hanh trinh). Gidi han bang phan mém thudng cé tic dung trudc
han ché hanh trinh bing chuyén mach vi ¢é thé xem né nhu 12 qui trinh kiém
tra sof bo vuot qua hanh trinh chuyén déng ban may.

11.7. CAC LENH CO BAN CUA CHUONG TRINH

11.7.1. Dia chi la chiy

Dé didu khién mdy ngudi ta sit dung mot s6 chit cii ti€ng Anh 1am dia chi
lénh. Dia chi lénh ¢é thé phan thanh tdm kiéu sau:
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. 86 trinh tr (N)

. Chitc nang chudn bj (G)

. Dia chi kich thudc (tin) (X, Y va Z)

. Dia chi tdm cba cdc cung tron (t) (I, J va K)
. Chitc niang diéu khién 16c do truc chinh ()

. Chiic nang thay dung cu (T)

. Chitc nang diéu khién lugng chay dao (F)

. Chitc ndng phu (M) '

b —

o s

. Ngoai ra hai chit H vid D 1a hai dia chi chit ddng dé€ luu tri¥ thong s¢ vé
dung cu (offset) nhu chidu dai, dudng kinh dung cu.

1. S6' thir tw (N)

S0 thit ty 1a s6 nguyén duong, bat dau tir dia chi chit N diing d€ dinh vi tri
cho méi khéi va lién hé voi ca chuong trinh. S6 thit ty 12 tir (tir bao gém dia chi
chir va sau 1a cdc s6) dau tién trong mot khéi cla cdu tric chuong trinh. Thong
thudng s& thir tir gdm ba s& tir NOO1 dén N999. Bang céc gidi phap khic, mot s6
may CNC trong chuong trinh khong céin ding tir thit wy.

2. Chitc nang chudn bi

Chuc ning chuin bi duge thiét k€ véi dia chi mi G va sau 13 haj 5§ dé dac
trung cho kiéu diéu khién. Chd ¥ ring ma G & cdc dang m4y khdc nhau ¥ nghia
ciing c6 diém khdc nhau, vi du ma G trong méy tién va mdy phay.

i. Mi G trong may phay:

GO0 — Chay nhanh dén vj tri gia cong
GO01.G02,G0O3 -~ Noi suy

G17,G18,G19 - Lya chon mat phing
(G40,G41,G42 - Bii sai s6 dung cu

(G43 dén G49 - Hiéu chinh dung cu (offset tool)
G20, G21 hoic G70, G71 — Vao don vi do

(90, G91 ~ Hé vj trf tuyét d6i, tuong d6i
G80 dén G89 - Chutrinh '

2. Mia G trong may tién:

GO0 — Chay nhanh d&n vi uf gia cong
- G01,G02,GO3 — Noi suy
G40,G41,G42 - Bi dudng kinh miii dao
3. Cdc chu trinh ¢ dinh: :
(32,G34,G76,G92 — Chu trinh cét ren
G71 : — Chu trinh tién
G74 — Chu trinh khoan
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G90,G94  — Chu trinh cdt

-4. Cac mi G khdc duoc bd sung trong céc phin tip theo.

3. Md kich thuéc (X, Y va Z) _

Ba kich thude X, Y va Z ding dé xdc dinh diém cuéi cing cla chuyén
dong. Chingla khodng céch dich chuyén wong iing véi cdc truc chuyén dong.
Trong truong hop chuyén déng quay tuong ting v6i ma kich thude A, B va C
hodac D va E. Néu mdy ¢6 s6 true 16n hon ba ¢6 thém ma kich thudc thir hai U,
V vt W. Sau mi kich thudce 1a tdm ky .

4. Md tam duong tron (I, Jva K).

MA 1 J va K ding d€ dac trung cho tam dudmg tron, cung tron lién hé véi
ma kich thuéc X, Y va Z. Thudmg lénh nay diing v&i lénh ndi suy cung tron
G02 va GO3. I, J va K 1a khoadng céch tir diém bat ddu cung tron véi tam cung
tron trong hé truc X, Y va Z.

5. Chirc ndng téc do (5)

T6c d¢ true chinh duge ma hod bt chit S va tiép sau 1 hai hoic nam so
dac trung cho t6¢ do truc chinh tinh theo vdng trén phit. Vi dy, S2000 c6 nghia
la lya chon toc do truc chinh 2000 vong trén phuit.

- 6. Chitc nang dung cu (T)

Chite nang dung cy duge goi 1 chic ning T, ding d€ Iva chon dung cu. N6
thuong ding vdi 1¢nh thay dung cu (M6). Chic ning T cén cé s6 ma dac trung
cho dung cu dé co thé tr dong lya chon va thay dung cu, vi du (T02), 02 I
dung cu thi¥ hai. Ti€p theo ma T c¢6 hai, bén, tdm s6 d€ xdc dinh vi tri trong gi4
Iuu it dung cu,

7. Chirc nang chay dae (F)

Chitc nang chay dao diing dia chi F, ti€p theo 1 gid tri lugng chay dao.
- Don vi do lugng chay dao c6 thé 1a milimet trén phut hodc inch trén phiit cho
mdy phay hodc may khoan vi milimét trén vdng hodc inch trén vong cho mdy
tien. Ma G94 dac trung cho lugng chay dae véi don vi do inch trén phiit hoac
mitimét trén phit. Va ma G95 chi ra luong chay dao do theo inch trén véng
hoac milimét trén vong.

8. Chirc ndng phu (M)

Chdc nang phu diing dia chi M ti€p sau 12 hai s§ hinh thanh chic nang phy
can thi€t cho may. Vi du, dimg chuong trinh (M30), déng cit 1am mat chi tiét,
thay dung cu va cdc nhiém vy khdc. Phin 1én hé diéu khién CNC ¢6 cic chitc
nang phu sau:

MOC - Dimg chuong trinh. Lénh MOO 1a lénh dimg thyc hién chuong trinh.
Dé khai dong, hoat déng lai chuong trinh phai &n nit khoi dong (Start).
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MO1 — Dimg c6 lya chon. Lénh nay chi thyc hién khi chuyén mach
Optional Stop déng mach (On). Chic ning nay giéng nhu chic ning M0O
nhung chi khéc 1a n6 khéng thuc hién khi chuyén mach Optional Stop hé mach.

MO2 - Két thic chuong trinh. Lénh nay chi thi cho mdy dimng ngay sau khi
hoan thanh xong khéi 1¢énh c6 chita léenh M02. Thong thudng lénh MO2 nim &
cudi khéi 1énh clia chuong trinh. Tin hiéu khéi dong lai chuong trinh duge thuc
hién nho nit dn khoi dong tu dong.

MO3 — Chiéu quay truc chinh. Lénh ndy chi thi cho m4y chon chiéu quay
truc chinh thuan theo kim déng hé. N6 thudng dung véi chitc ning chay dao (S).

MO04 — Lénh nay lya chon truc chinh quay nguoc chiéu kim déng hé.

MOS5 — Lénh dimg truc chinh.

MOG6 — Lénh doi dao. Pay 1a lénh ddi dao bing tay hoac tu dong. Lénh nay
khong phdi la 1eénh lya chon dung cu. N6 thudng di cung véi 1énh (T). Khi cé
lenh déi dao, truc chinh dimg va chuyén dong vé diém gbc mdy tng véi truc Z,
sau d6 viéc déi dao x4y ra binh thudng. ;

MO8 — Bat lam mat chi tiét gia cong; M09 — Tat lam mat chi tiét gia cong;

MI10 — Tu dong kep chi tiét, truc chinh; M30 — Dimng chuong trinh.

11.8. TRUNG TAM GIA CONG

11.8.1. Bac trung diéu khién trung tam gia céng

biéu khién trung tam gia cong cin phéi hiéu chifc nang diéu khién mdy.
Chirc nang diéu khién mdy c6 thé chia hai viing, diéu khién bing tay va diéu
khién theo chuong trinh. Chitc ning diéu khién bing tay 1a cdc phim hoic
chuyén mach dung dé
diéu khién mdy.

Mot kiéu ban diéu
khién chi rd trén hinh
11.11. - o LW

— Nt &n dimg khin
cép-la nit 4n quan trong
trong hé diéu khién may.
N6 lam nhiém vy dimg
khan cap khi m4y xay ra
sur ¢6. Vi vdy nit &n ndy
thudng b6 ti & vi tri
thao tic thuan loi va
mau do cua nut 4n lam
cho ngudi diéu khién
mady dé phat hién, trén niit ghi chir “Dumng” (Stop).

Piéu chinh chét
~lugng chay dao

| Nut bat méy (ON)

Tay quay dién
NUt tit may (OFF)

Deén béo 156i

Hinh 11.11. Ban diéu khién trung tam gia céng CTH1.
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~ Chuyén dong cic truc bang tay trén cdc trung tam gia cong ngudi ta sir
dung tay quay phat xung va céc nut 4n lya chon truc chuyén dong. Vi du, dé
chuyén déng bing tay truc X theo chiéu duong, trude hét lya chon ché do dich
chuyén béng tay (phim jog) sau dé bam nit +X va quay tay quay phédt xung.
Téc do ban mdy chuyén dong bing tay tuy thude vao téc dd quay cla tay quay
phit.xung. .

— Trong nhiéu trudng hgp can thay déi lugng chay dao, vi du, khi diéu
chinh may, chay kiém tra chuong trinh (Dry run), trén mdy bd tri chuyén mach
dé thay d6i lugng chay dao bing tay (traverse feed override switch).

— Chuyén mach bat tat mdy. '

- MaAy trang bi phim mém diéu khién chic nang hién thi chuang trinh, toa
do hién thai cla cdce trye, toa dé tuyét déi, trong d6i va cdc chifc niang khéc.

— Pua cdc tryc vé diém gdc (home) 1a ch€ d6 ma tat ca cdc truc clng
chuyén dong vé vi tri géc mdy. Ché€ do nay ding khi ngudi diéu khién mudn bit
diu chuong trinh clia minh tir diém géc may hoac khi dimg 1am viéc. Trudc khi
tat mdy dua may vé vi tri géc may, di€u do s€ nhanh chéng va dé dang xdc dinh
lai vi tri g6c may khi khéi dong mdy. Diém g6c mdy la rit quan trong vi diém
nay 12 diém g6c dé xé4c dinh cic diém gdc chuong trinh va géc toa do chi tiét.

11.8.2. Dat toa do gdc chi tiét (Workpiece Coordinate Setting)
Dt toa d¢ gdc chi ti€t thye chat 13 dit he toa do gdn vdi chi tiét ma hé toa
~do ndy 12 hé toa do chuyén déi hé tog d6 mdy. Toa dd gdc chi tiét hoic diém
g6c chuong trinh 1a diém ma t diém nay xdc dinh tét ca céc di€ém khéc trong
chirong trinh. Vi du, chi ti€t cdn gia cong chi ra trén ban v (hinh 11.12). Nhin
vao ban v&, gbc kich thuéc ndm phia duéi bén trédi, diém cé thé nhan 12 diém
gdc chi tigt d€ x4c dinh toa do cdc diém khdac trén chi tiét.

Trong chuong trinh tuyét d6i, tat ca cic diém dich chuyén dong dung cy s&
duoc chuong trinh hod theo diém géc toa do chi tigt X0, YO va Z0 (di€m A). Néu
toa do cic diém ldy theo '
diém B, diém nay la diém
gdc chuong trinh..

Toa do gbc chi tiét

2 ; - Gée €1) :
ducﬂ\:' dc'l_t& trye ,t.lelp bfn chudng trinh :
ngudi diéu khién hoic B\
cdc thiét bi dar vi uf S ’ J .

30

15

15

30

khidc nhu thiét bi Probe. 20 : \

Chu ¥ ring diém toa do - {j} | _d}
gdc chi ti€t va tam truc

chinh 1a tring nhau, vi © 20
vay ngudi diéu khién

Hinh 11.12. Biém gdc chi tiét va diém g8c chuong trinh.
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méy phai do dudng kinh dung cu dé dua vao bang ghi kich thuéc dudng kinh
dung cu (bang offset). Vi du, dat toa dé géc chi ti€t trén trung tam gia cong
TC1 v6i h¢ didu khién Funuc duge tign hanh nhu sau: chuyén c¢hé do do i
tuyét doi sang twong doi nhd phim mém “REL”, diing tay quay phdt xung dua
dung cu cham vao chi ti€t trén tryc X va 4n ndt chifc nang “CAN”, m4y nhén toa
do nay 1a toa do gée chi tigt X0. Tuong tr nhu the véi truc Y ta ¢b,YO0. An ti€p
phim “REL", min hinh diéu khién xust hién kich thuéc toa do tuyét d6i (toa do
mdy) clia diém chon 1am di€m g6c chi ti€t. Cdc toa do ndy dugc nhap vio bang
ghi toa d¢ gde chi tiét tuong Ung v6i céc lénh G54, GS5 dén G59. Thong thudng
cdc trung tam gia cong cii dat chuong trinh viét theo tham s& dé chuyén toa do
tuyét d6i cia mdy vao hé toa do chi tiét.

11.8.3. Hiéu chinh dai va dudng kinh dung cu

1. Hi¢u chinh chiéu dai dung cu (Tool length offset)

Trong chuong trinh gia céng c6 thé dung nhiéu dung cy, chiéu dai do dung
cu {chiéu dai do 1a chiéu dai tir diém chudn trén gi4 kep dung cu dén dinh cét
dung cy, hinh 11.13a) cling khdc nhau. Khodng cich tir dinh dung cu & vj trf
goéc may t6i diém géc chi tit (toa do Z0) duac goi la khodng cdch hiéu chinh
chiéu dai dung cu (tool length offset) chi ra trén hinh 11.13b. D& cé thé didu
khién dugc cdc dung cu ¢é chidu dai hieu chinh khic nhau, trong hé diéu khién
danh mot viing dac biét ¢6 chiic ndng hru trit gia tri hieu chinh chidu dai cia
ting dung cy. Khoéng cdch hiéu chinh duge luu trif trong bing ma chuong trinh
c6 thé tiép can duge nhd ding lenh chudn bi G hosc lénh dung cu. Trung tam
gia cong phay ding hé diéu khién Funuc sir dung lénh G43. Lénh G43 goi didu
khién hi¢u chinh chiéu dai dung cy truc Z, dja chi H v hai 56 sau H goi diéu
khié€n tim thanh ghi, trong dé ¢6 ghi gid tri higu chinh chiéu dai dung cu, Vi dy,
cau iénh got higu chinh dung cu dugc vieét:

3
N0OO10 G43 H10 Budng chuyén déng dung cy

Trong mét sé trung khi bl dudng kinh Bién dang chi tiét
tam gia céng (vi du, £ i TR i
Mazatrol), gid tri hieu (l;} AP -

chinh duge goi cbng véi s8
dung cu. Vi du, chuong
trinh goi dung cu sG 10, hé chi tist N
diéu khién ty dong tim dén '

pidm géc

Tl [

_/f'\@
NS

bing lru trir dyng cu vi Dung cy N AN

dung cu ndy ¢6 chiéu dai Budng tam trye
higu chinh d& duoc ghi cling chuyén ddng
bang vét dung cu s3 10. Hint 11.13. BU chidu dai dung cu.
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2. Hiéu chinh duong kinh dung cu (Tool diameter offset)
Dé diéu khién cét chinh xéc

bién dang chi tiét, hé diéu khién vitd
diéu khién tam truc chinh chuyén g6 méy
dong tring véi dudng bién dang Diém
e chudn.g4
chi tiét gia cong.
Vi vay kich thudc chi tiét s&
nhé hon mot nlta dudng kinh Chidu cao higu

dung cu cdt. Hinh 11.14 chi ra
dwdng chuyén déng dung cu clia
hé théng diéu khién khi cé lénh
hidu chinh dudng kinh (tool

dimeter offset) va khéng c6 lénh  Hinh 11.14. Dudng din dung cy khi chua ¢ Ienh
hiéu chinh dudmg kinh. ' higu chinh dudng kinh.

. chinh dung cy 1 Chiéu cao hidu
chinh dyngcy 2
i P

Chiéu dai dung cy

Chi ti&t

Gid tri higu chinh dudng kinh cling ducgc luu triy trong thu muc hiéu chinh
dudng kinh va khi c6 lénh hiéu chinh dudng kinh, dudng dan dung cu tu déng
hinh thanh trén co s¢ dudng kinh dung cu. Hiéu chinh dudng kinh c6 thé sang
trdi hodic sang phai bién dang chi (iét gia cong. Hudng hiéu chinh dudng kinh
duoc diéu khién bing lénh G. Hiéu chinh beén trdi dung 1énh G41, bén phéi ding
1énh G42. Khi dling 1énh hiéu chinh dudng kinh cin phai goi hé diéu khién. He
diéu khién 1im dén bang ¢ ghi gid tri hiéu chinh dudmg kinh tuong tng.

He Funuc cau lénh goi h_iéu chinh duting kinh dung cu cé dang:

NO030 G41 D12

D& hiéu chinh dudng , MM DD

. s 2 Vi ALN
kinh, mdy can c6 chuyén
dong phu, chuyén doéng
nay phai thuc hién trude e
khi vao cat. Lénh G40 la L
lénh ngimg hiéu chinh’
dudmg kinh. Chuyén dong - 4
theo lénh G40 1a chuyén N
dong phu sau khi gia cong Bi bén trdi G441 Bl bén phai G42
xong. Lénh hig¢u chinh Hinh 11.15. Hiéu chinh dudng kinh bén phai
duong kinh la dic.trung va bén trai dung cu.
cia hé diéu khién trung
tdm phay. Hinh 11.15 14 dang chuong trinh ¢6 st dung lénh hiéu chinh dudng
kinh va hiéu chinh chiéu dai dung cu.

NOO10 G70 G90; (Chuong trinh tuyét d8i va don vi tinh theo inch)

NO0020 M06 T02; (D61 dung-cu, dung cu sé 2)

= Bign dang Bi&n dang

U\
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NO0030 G54 X~10.250 Y-8.750 Z~7.525; (Dat g6c toa do chi tiét)

N0040 M0O3 $800; (Khdi déng truc chinh theo chidu kim déng hé, t6c do
800vong trén phuit)

N0050 GO0 X-1.00 Y-1.00; (Chay nhanh 161 vi trf 1 bén trdi cla bién dang
chi ti&t)

NOO060 G43 Z 0.10 HO1; (Chay nhanh t6i diém cdch diém Z0 12 0.10inch)
NOO70 GO1 Z—0.50 F5.0; (Xudng cat véi chiéu sau cdt 0.5inch, t6c dé chay
dao Sinch/ph)

NOO80 G41 D2 X0.0 Y0.0; (Hiéu chinh dudng kinh phia trdi v&i gia tri
hiéu chinh dudng kinh gl'n trong bang tucng ng vGi dung cu D2, chay gia cong
dén di€m 2)

NO090 GO1 Y3.00; (Chay gia cong dén diém 3)

NO100 GO1 X4.00; (Chay gia cong dén diém 4)

NO110 GOl Y-0.25; (Chay gia cong dén diém 5)

NO120 G40 Y-1.00; (Diém dimg bl duding kinh diém 6)

NG130 GOO Z0.100; (bua dung cu cdch mat gia céng 0.linch)

N0140 MO09; (Dimg lam mat)

NO150 MOS; (Dimg truc chinh)

N0160 G28 X0,Y0,Z0; (Cic truc quay vé géc mdy)

NO150 MO6 TO; (Cat dung cu lén gid va dé truc chinh khéng c6 dung cy)
N0O160 M30; (Dimg chuong trinh)

Budng dan dung cy dugc bl dudng kinh

= O,

30

40

Dung cy

Diém géc chi tist Chuyé&n dong ngit
bu dudng kinh

Chuyén d8ng vao cit

Hinh 11.16. Chudng trinh dang 1&nh hiéu chinh dudng kinh va chidu dai dung cu.
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11.8.4. Ndi suy dudng thing va cung tron (Linear and Circular
Interpolation)

1. Noi suy duong thing

Lénh GO1 néi suy duding thiang chuyén dong dung cu trén dudng thing dén
diém duoc xdc dinh trude v6i lugng chay dao cho trong chuong trinh. Luong
chay dao dugc-dua t6i hé diéu khién thong qua lénh F. Trong trung tam gia
cong luong chay dao dugce tinh theo don vi milimét trén phit hoac inch trén
phat. Lugng chay dao trén may ti¢n duge tinh theo don vi milimét trén vong
hodc inch trén vong. D€ thyc hién ndi suy dudng thing trén trung tam gia cong,
chuong trinh c6 dang: v '
G01 X100 F20; B(10, 50) C(50, 70)

Cau lénh nay dung cu thye 50
hién chuyén dong thing song .
song véi truc X 161 diém c6 toa .
d¢ 100mm vdi lugng chay dao “
20mm/ph. ' ]

Pudng thang noi suy ciing 107 A{10,10)

c6 thé Ia ducmgn ngh{eng \vm hf?-‘ 10 50 - 70
truc 1oa do mot géc nao dé. (o g0 A inh vai 18
Trong truong hop nay, he diéu Hinh 11.17. Vi du vé chudng trinh vdi 1&nh GO1.

70

khién phéi c6 kha nang diéu khién déng bo cd hai truc, vi vay chuyén dong trén
cdc truc 8 khac nhau (hinh 11.17).

Néu dung cu chuyén déng trén mot loat duding thing lién ti€p, nguoi lap
trinh mong mudn cling mt lugng chay dao, trén khéi 1énh trong chuong trinh chi
can hang diu tién cla khéi ghi lénh chay dao va cdc dong 1énh ti€p theo khong
can ghi. Cau lenh chung cho chuyén dong dung cu trén dudng thing c6 dang:

GO1 XxYyZzFf;
trong d6: x — toa do diém dén trén truc X; y — toa do diém dén trén true Y; z —
toa do di€ém dén trén truc Z; f - luong chay dao.

Vi dy: Gia thiét ring ta cin chuyén dong nhanh dung cu dén tir g6c 0 dén
diém A sau d6 gia céng tir A dén B, C va dé€n A nhu trén hinh 11.16. V&i muc
dich nay chuong trinh NC nhu sau:

NO35 G90; (He toa do tuyét d6i)

N10 GO0 X10Q Y10; (Chay nhanh t&i diém A(10,10))

N15 GOI X50 F75;(Noi suy dudng thing, gia cong d&n diém B(1,50))
N20 X70; (N¢i suy dudng thing, gia cong dén diém C(70,50))

N25 X10Y10; (Gia cong dén diém A(10,10)).
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2. Noi suy cung tron

N€u mdy CNC chi ¢6 kha ning chuyén dong thing nhu ta da trinh bay &
trén thi khong dap tng duge yéu ciu déi véi cong nghe: DE mé réng kha nang,
may CNC céan ¢6 thém nhiéu tinh nang nhung chuyén dong theo cung tron la
tinh nidng rat quan trong. Noi suy cung tron clia may cé kha nang cit mot cung
tron vl dudng kinh nao dé.

Bidm cudi
Khi bat diu cat cung tron, dung cu 9 vi '

tri khoi ddu clia cung thudng duge xdc dinh
tr dong. Piém dé 1a diém cudi cla dudng
thang hodc cung trdon cila chuyén dong
trude d6. Cdc thong tin ddu cdn goi hudng
no1 suy cung trén, dé 1a hudng nao? ciing Bigm dau
chi¢u kim déng hé (G02) hodc nguge chidu _ _
kim dong hé (GO3). Thong tin thit hai la Hinh 11.18. Cac thong fin can thist
diém cuéi cha cung tron va cudi clng la -~ d€ ngi suy cung tron.

thong tin xdc dinh tam cung trdn. Tam cung tron duge cho theo hal phucng
phép: ban kinh va cdc thong s6 1, J va K (hinh 11.18).

" Ban kinh

\0 Tam cung tron

Ngoai ra d€ noi suy cung trdn con cin thém thong tin v& mit phang ma cung
. tron thuc hi¢n néi suy. Cung trdn noi suy trén ba mit phang XY; ZX va YZ.
Lénh G17, G18 va G19 1a ba 1¢nh chudn bi tuong ting v6i ba mit phang tren.

a) Phirong phdap 17K

V& 1, 1, K la dia chi diing dé dinh toa d6 tam cung tron trong cdc mat
phang hinh thanh tir X, Y va Z. Gi4 tri I, J va K do theo gia s6 tir diém ddu cda

cung_trdn trong cdc mit phdng hinh thanh tir X, Y va Z (hinh 11. 18). Lénh dé.
hinh thanh ndi suy cung tron theo phwong phip ITK:

(G17) GO2 (hodic GO3) Xx Yy 1i Jj Ff (Noi suy trén mat phing XY)
{G18) GO2 (hoac GO3) Xx Zz i Kk Ff (N6i suy trén mat phing ZX)
(G19) GO2 (hogc GO3) Yy Zz Jj Kk Ff (Noi suy trén mat phing YZ)

Y : z Biém cudi z

Diém

Tam cung tron N
9 d4u

Didm cusi
Ta&m cung trdn

Diém ddu T&m cung trdn

Di€m cudi

Biém diu

a) : b) ¢}

Hinh 11.19. Xac dinh théng s6 ndi suy cung tron i, J va K,
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Gid tri I, J va K ¢6 thé xdc dinh tir cdc dong thic sau:

I=X,-X,
K_Z_Zb L — e e o —— 5(101,5,102,4)
B!
Trong dé: X, Y, va Z, 1a toa do C(63.5: 76.5)
tdm cGa cung won va X, Yy, va 7y la ——

toa do clia di€ém bét ddu cung tron.
Vi du : Cung tron chi ra trén E——

(hinh 11.20). Pon vi do tinh theo A“Q*si‘ 50.8) i |
milimét. Ban kinh cung tron r = 50.8, . X
diém dau A(19.3,50.8) va diém cudi Hinh 11.20. Vi du vé cach xac dinh
B(63.5,76.5), toa d6 tim cung trom théng s6 1 va J.

trong mat phing X, Y C(101.5,102.4). Tinh gia tri 1 va J (hinh 11.20):
1=X,-X,=63.5-19.3=44.2
I=Y -Y,=765-508=257
b) Phicong phdp R
Phuong phip R dé noi suy dudng trdn yéu cdu hai tham sé trong lénh: toa
dd diém cudi va gia tri ban kinh R. Cau l&énh goi noi suy theo phuong phap R
¢6 dang t1dng quat sau:
GO02(hodc GO3) Xx Yy Rr'Ff;

Trong d6 x, y 1a toa d¢ di€m cudi, r 1 ban klnh cung tron va f 1a lugng
chay dao. Hinh 11.21 1a chuong trinh viét cho néi suy cung trdn theo phuong
phdp bdn kinh. Chuong trinh viét cho he toa d6 tuyét d6i véi don vi theo inch.

N50 G90 X—2.0 Y~1.0 (chuong trinh tuyét d6i, chay nhanh dén vi tri —2.0, —1.0)

Y. cee | D(8,6)
i
¢ (2, 4) - p R=2
8(0, 4) ®4)

B{9. 2,268)

('21 '1)

10

Hinh 11.21. NGi suy cung tron theo phudng phép R.

252



N55 GO1 X0 YO F6.0; (N6i suy dudng thing t6i di€m A(0, 0) vdi tée 46 6,0

inch/ph)

N60 Y4.0; (Cét dudng thing t6i diém B(0,4.0), diém bit ddu cung tron)
N65 G02 X2.0 Y6.0 R2.0; (Noi suy cung tron BC theo chidu kim déng hé)
N70 GO1 X8.0; (Noi suy dudng thing t6i diém C(8.0,6.0))

N75 G02 X9.0Y2.268 R2.0; (N6t suy cung tron DE theo chidu kim déng hé)
N80 GO1 X0Y0; (Noi suy dudng thing t6i diém A(X0,Y0))

N85 GO0 X-2.0,Y~1.0; (Chay nhanh téi vi tri ban dfu)

11.8.5. Cac chu trinh ¢& dinh trong phay

Trong mdy phay thudng
ngudi ta cai dit sin mot s
chuong trinh diéu khién dung
cu chuyén dong lap di lap lai
nhidu 14n trong qui trinh gia
cong nhu Khoan, duc 16 va doa

ngudi ta goi 1a chuong trinh c§

dinh. Chuong trinh <8 dinh

viét dudi dang tham s6. Chi -

nhimg ngudi hiu biét sau sic
vé cdu tric phin cing diéu
khi€n mdy mdi c6 kha nang

viét. Boi vi vi€t theo tham s8

Ia dua div liéu, 1énh didu khién
vao thanh ghi. C6 nhiing lénh
luén duge lwu trir trong mdy

M

8,7

3 Hé H5 H4
H3 H2 H1
W
X
3 2 2
7.5 1 L ?_“’_"1
N ZNZIZNZE
- /J 0,75
yd

Hinh 11.22. Vi du vé chuong trinh

thire hién chu trinh,

ngay ca khi mét dién vi vay chi cdn mot 18i nho trong chuong trinh ciing din
dén mdy khong con kha nang diéu khién. Cic chuong trinh c6 dinh ¢6 mot s§

uu diém sau:

1. Thoi gian chuong trinh gidm di mot nira, thoi gian xir 1y s6 liéu gidm di

mot phdn ba.

2. Kich thude chuong trinh ¢6 thé gidm trén mot phén ba.
3. Han ché dugc nhi€u 16i khi vao gid tri toa do khi 1ap trinh.

4. Giam duge thdi gian ghi chuong trinh.

Nhiéu h¢ diéu khién may CNC quy dinh cdc chu tinh ¢6 dinh tuong ing
v6i cdc 1¢nh chudn bi tr G81 dén G89, vi du, G81 chu trinh khoan, G86 chu

trinh doa.

Duéi day trinh bay chuong trinh sir dung chuong trinh ¢6 dinh khoan lénh
G81 vdéi chi tiét ¢é kich thIIOC chi ra trén (hinh 11.21), don vi do inch.
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. NO5 G90 G80 G40; (Dua mdy vé trang thdi an toan)

- N10 T7 MO6; {Chon dung cu s& 7, d6i dung cu)
NI15 G42 X—4.5 Y6.7; (Dit toa dd gdc chi ti€t)
N20 S750 M03; (Bat truc chinh, quay theo chiéu kim d6ng ho)
N25 GO0 Z1. 0; (Chuyén dong nhanh cdch miit chi tiét Z1.0)
N30 G99 G81 X3.0 Y3.0 Z-0.75 R0.2 F7.5; (Khoan 18 Hl)
N335 X5.0; (Khoan 16 H2)
N40 X7.0; (Khoan 14 H3)
N45 Y6.0; (Khoan 186 H4)
N30 X5.0; (Khoan 16 H5)
N55 X3.0; (Khoan 186 H6)
N60 G80 G91 G28 Z0 MOS; (Dimg chu trinh, vé diém géc mdy, dimg truc chinh}
N65 G91 G28 X0Y0;
N70 M3,

11.9. MAY TIEN CNC

M4y tien CNC hodc trung tam tién 12 mot méy tién didu khién s&. Nhiem
vu chinh 14 gia céng cdc bé mit try véi d6 chinh xdc hinh hoc' va d6 bdng cao,
tdng thdi gian mAdy 12 nhé nhét. Trung tam tién la mot mdy tién duge md rong
kha nang gia cong nhu khoan, doa, phay va cdc dang gia cong khic. May tién
CNC ¢4 s6 truc diéu khién it nhat Ia hai va hién nay mdy tién dugc sir dung
nhiéu nhat 14 loai hai truc va bén truc.

11.9.1. Truc diéu khién

Diéu quan trong khi nghién citu, s&r dung méy 1a céin phai bi¢t chuyén dong
cédc truc mdy va mdi quan hé gida céc_' truc trong diéu khién. Muyc trén da xem
xét quy udc ciia EIA—266-B vé cdc truc diéu khién, nhung quy wde d6i véi mdy
tien khong hoan toan nhu thé, né cé mét s6 quy ude riéng. (3 day ta chi xem xét
véi trudng hop mdy tién hai truc. Truc diéu khién Z 1a tyc chuyén dong song
song voi dudng tam truc chinh. Chiéu am ciia tryc ~Z 1 chiéu chuyén dong ciia
ban mdy xa din dau truc chinh, Chiéu ngugc lai 1a chiéu duong tryc +Z. Chiéu
am cla truc —X triing véi chidu chuyén dong xa ddn tam tryc chinh coa ban
méy. Chiéu nguoc lai 1a chiéu duong, tryc +X. He toa d¢ Décéc ciing duge dung
1am hé toa d6 méy cho mdy tién. He toa do mdy cé thé 12 hé toa d¢ tuan theo
nguyén téc ban tay phii hoic ban tay trdi. He toa d¢ va chiéu truc diéu khién
ciing nhu chiéu quay truc chinh may tién chi ra trén hinh 11.23.
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Chéng tam

Hinh 11.23. Hé toa 46 cla may tién.

a—hé toa d§ ban tay - phai; b- hé toa dé ban tay — trai.

11.9.2. Di€ém géc quay vé

Diém géc quay vé
la diém c& dinh trén X
mdy. Vi tri diém géc & -y | GOty ve
nay do cong tic giéi Mam cap 40

- S - I |
han hanh trinh quyét \\ ‘i-jC(-ﬁo. -60) -

B(-70, -45]"‘_{

dinh. Vi tri clla né [—
lién heé \fc’si diém géc LA('QO’ £5) 2'0 3 oo 2
mdy (diém g6c cna

may tién CNC la giao ]

di€m clia dudng tAm  Hinh 11.24. Quan hé kich thudc gita diém gdc quay vé va
truc  chinh va mat <hi tiét kep mam c3p.

phing diu truc chinh).

Vi vy ¢6 thé ding diém niy nhu 2 mot diém chudn dé xdc dinh céc diém

khdc. Hinh 11.24 chi ra m&i quan h¢ gifta diém g6c quay vé va chi ti€t dugc
kep trén mam cap.

Neéu kich thudc do tir g6c quay vé dén diém tao bdi truc Z va mat phing
mam cip A(-90,-90) vi cac difm khic duge xdc dinh theo di€m A, vi du -
B(-70, —45), C(-60, -60) dugc tinh todn nhu sau:

 Xg=-90+20 =-70
Zg=—85+ 40 = -45
Xe=-90 + 30 = —60

Zc=-85+-25=—60
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Thong thudng ddu Révonve chuyén dong vé di€m gbc quay vé sau khi thic
hién hé&t chuong trinh, chudn bi chuong trinh méi hoic thuc hién xong mot
phdn chuong trinh. Trong mdy CNC hé diéu khién Fanuc lénh G28 trong
chuong trinh 12 lénh thuc hién dua ddu Révonve vé diém quay vé. Lénh nay
thudmg duge bd tri trude cau lénh thue hién thay dung cy. Diém géc quay vé
con ding d€ thuc hién thay dao tu dong.

11.9.3. Dit hé toa dd chi tiét

Pat hé toa do chi tiét trén mdy tién d& dang hon so véi mdy phay hoidc
trung tdm gia céng. Truc chinh hoac tdm chi tiét 1a ving chon lam g&c toa do
chi ti&t. Nhu vay hé toa dé chi ti€t ¢6 thé ndm & bén trai hojic bén phai chi tigt
nhu chi ra trén hinh 11.25.

bar toa d¢ goc duge ds chi tiét

thuc hién thoéng qua 1énh
G50 hoac G92 hodc né c6  pidm gac toa
thé duge goi tryc ti€p tr  Adchi tiét
.l@nh dung cu. Dia chi lénh
dung cu 12 T va sau né 14
bon chit s& chia lam hai
nhém cht s, nhém hai .
chit s6 ddu tién 1a chi thi tr dung cu, hai 36 ti€p theo chi dia chi thanh ghi s6
lidu hiéu chinh clia dung cu. S8 thir tw dung cu dugc ddnh tir 01 dén 22 véi
mdy c¢6 22 dung cu. Khi s6 dung cu 12 00 14 vi trf dung dé€ hiéu chinh dung cu.
Vi du cau lénh goi dung cu dugc viét:

TO101 (lya chon dung cu s6 O, sG liéu hieu chinh trong thanh ghi 01)

T0303 (lya chon dung

Hinh 11.25. Ving hé toa d6 chi tiét.

cu s6 03, 56 liew hiéu chinh | coewave (1[4 -
trong thanh gh1’03).. | Mam cap ' g’;:ﬂ‘@

Toa do gbéc chi tiét 1a \_1 . 100 §
khoang cdch tir miii dung A 120 |gg tag
cu dén diém gdc toa do chi L [] ) . .
ti€t. Dung cu khdc nhau, l__ Z
toa d¢ gdc chi ti&t cling

khiac nhau, Cau lénh dit
toa do gbc chi tiét nhur sau:
G92 X84 Z100

Hinh 11.26 chi ra cdch dit toa d¢ chi ti€t cho hat dung cu.

Hinh 11.26. D3t hé toa dd chi tigt che hai dung cu.
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11.9.4. Hiéu chinh dung cu +OFX

Sukhdc nhau gitta vi tri mii cit thyc ]
t€ cha dung cu va vi tri mii cit duoc dat 7 l e |~ Vitri d4t
do ba nguyén nhan sau: (1) do théng s& r_ ' 7 ,',/{’ Vi tri thye
hinh hoc ciia kiéu dung cy; (2) do 15i dat 2l 1 +OFZ
dung cy; (3) do mdi dung cu bj mon. vi HCX| %4
vay d€ bii sai s6 ndy cin phai hiéu chinh HCZ

dung cy cd hai kich thuée X va Z. Dudng

dan dao dugc vach nén bdi miii dung cy  Hinh 11.27. Cach hidu chinh dung cy.
cit, vi vy gia trj hiéu chinh theo phuong

X (HCX- Hiéu chinh theo truc X) va phuong Z (HCZ- Hiéu chinh theo truc Z,
hinh 11.27) ¢6 thé xdc dinh theo hai céng thic sau:

HCX =X, X,

HCZ =7, Z,
trong d6: HCX — dat gid tr{ theo hudng X; HCZ — dat gid tri theo huéng Z; X, va
Z, — toa do thyc € cia mij dung cu; X, va Z, - 14 toa do clha mii cit dat trudc.

11.9.5. Higu chinh dudng kinh miii dung cu

Trén mdy phay CNC hoac trung tam gia céng do dudng kinh dung cu khic
nhau vi vay ta c6 lénh hi¢u chinh G41 vid G42. Lénh hiéu chinh 12 co s& dé he
diéu khién thiét lap dwong din dung cu véi dudng kinh dung cu tuong tmg. Mii -
cua dao tién trén mdy CNC la mot cung trdn ¢6 ban kinh R nhur chi ra trén hinh
11.28. Pudng kinh miii dao tién khi ché tao phai ddm bao nhd nhim tranh tang
chiéu dai mii cdt, tang kha nang truyén nhiet, tap trung Ung suit lam ting tubi
tho ctia dung cu.

| Tam dau
—4=—T1 Revonve
|
HCX | i _
| Tam cung trén mii dao
Mii d
Gidao XL/ | R - Ban kinh mdi dao
‘I_ v—-ﬁ———F—
HCZ

Hinh 11.28. Miii dao tién.
Ching ta c6 thé dung tam thuc cung trdn miti dung cy hoic 12 diém mii

trong tuong ciia dung cu lam co s& chuong trinh hod dudng dan dung cy. Tam
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cung tron miii dung cu 1a tam thuye cha dao tién. Ding diém nay nhu 13 diém
chuian dé hiéu chinh. Hinh 11.29 chi ra hiéu chinh dung cu theo tam dudng
kinh miii dao. :

—

Tam miidac  Budng din dyng cy : Tam déu Révonve
| Tam mii dung ci

HCX

Diém mii dao -
Buding dung cy dugc tudng tugng HCZ /.

chuong trinh hoa Bludng cit thyc Budng song song vdi truc X
Buding song song véi tryc £

Hinh 11.29, Chuong trinh theo tam miii dao.  Hinh 11.30. Pidm twdng tugng mii dao.

O trén ding tam cung tron mii dao 1am diém chufn hinh thanh dudng din
dung cu. Dudi day diing diém miii dao tudng tugng lam diém chudn dé hinh
thanh dudng din dao. Piém mii dao tudng tugng 11 giao diém cha hai dudng
thing tiép tuyén vdi cung tron miii dao va song song vdi truc X va truc Z nhu
chi ra trén hinh 11.30. Diém nay khong t6n tai trén dao cit nhung né dugc si
dung bdi vi né d€ dang do chiéu dai hiéu chinh tir tAm ciia ddu Révénve dén
diém mii dao tuong tugng hon khi st dung tdm cung tron midi dung cu. Uu
diém cna viec str dung diém miii dao tudng tugng 12 & chd né hinh thanh dudng
dan dung cu song song véi truc X va truc Z thong qua gi4 tri hiéu chinh,

Trong hé diéu khién Funuc lénh thuc hién hiéu chinh dudng kinh miii dao
la G41, G42 va lénh dé bo lénh hiéu chinh 12 1énh G40. Lénh higu chinh mi
dung cu phai ndm trong lénh GO0 hodc GOL. Khéi 1énh thuc hién hiéu chinh ¢é
thé viét:

. G41G0(G01)XxZz;

Pudng dan dyng cu duge hinh thanh trén co s& hudng hiéu chinh. G41 hiéu
chinh phia bén trdi clia bién dang gia cong vA G42 hieéu chinh bén phai bién
dang chi tiét gia cong.

Vi dy: Hiéu chinh dudng kinh dao vdi cac s6 ligu sau:

S6 dao 01, hiéu chinh theo truc X, HCX = 5.5, hiéu chinh theo truc Z,
HCZ = 6.3, Ban kinh mii dao R = 0.0469, hudng cha mii dao tudng tugng la 3,
mot mat con va hai cung chi ra trén hinh 11.31.

Insert DAMG323

Toolholder MDENR163B

N5 G50X5.576.3; (Thiét 1ap hé toa d6 chi tiét)

N10 TO101; (Thay dung cy, chon dao 01)
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N15 G350 S3000; (Téc d6 truc 0,5R

chinh I6n nhat 3000vong trén L G40 /m
phiit) \( G42
N20 G96 S50M3; (Cat mit osh
truc dudng kinh. khong déi, t6c do a5 25 B 5 70
500 vong trén phit) :
N25 GO0 X1.0Z0.5T0101;
(Chay nhanh t6i 1.0,0.5. dao 0101) 0,5/0,750,90,80,75
N30G42 GOl ZOF0.0006; 40
(Hiéu chinh dao — phii) N . -
N35 X1.52-0.75: (Cét dén B) Hinh 11.31. Ban vé gia cong.

N40 Z~1.25; (Cat dén C)

N45 G03X2.5Z-1.75R0.3; (Cat cung CD dén D)
N50 GO1X-2.5; (Cét trén dudng E)

N55 G02 X3.5 Z-3.2 R0O.5; (Cat cung EF dén F)
N60 GO1 G40X4.0; (B6 hiéu chinh dao)

N65 GOG28UOW0; (Quay vé diém géc)

N70 M3Q: (Dimg chuong trinh)

CAU HOI ON TAP

1. Su phat trién nao cha céng nghiép dién & giup cho may tinh ted thanh thist bi c6
- tiém n#ing va hiéu qua?

Truc may la gi ? Su khéc nhau gilta truc va truc may?

Sy khéc nhau gitta may NC va CNC?

Dinh nghia cac diém géc? _

Cac dang thiét bi chuyén ddi naing lugng trong may NC va CNC?

Tai sao phai hiéu chinh chiéu dai va dudng kinh dung cu? Tinh toén hiéu chinh?
Sy khac nhau giira hai chifc nang M va G trong ma hoa chudng trinh?

N o ook wN

Cac dang ndi suy ? Phuong phap ndi suy cung tran |, J va K; phuogng phap R?
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Chuong 12
CAC PHUGONG PHAP GIA CONG MO

M& ddu: Sy phat trién chia cde nganh cong nghiép gin lién véi qud trinh
tim ki€m cdc loai vat liéu méi.

Céc vat liéu méi duoc dic trung bdi cdc tinh nang saw:

— Khd nang chéng vi chiu mai mon cao.
~ P cing va dod bén cao.
— Lam viéc 6n dinh trong cdc méi trudng ho4 chat.

C6 thé ké ra mot s6 loai vat lieu mdi da va dang duge sir dung ngay cang
phé bién nhu: thep hop kim titan, thép khong gi, hgp kim cimg, vat léu gém,
kinh, composit..

Véi nhitng tinh ning néu trén, viéc gia cobng chiing b.%mg cidc cdng nghe
truyén thong thudng gip nhiéu khé khan, khong gia cng duge hodc gia cong -
khong ‘dat yéu cdu, mot loat nhéing phuong phdp gia cong méi duge nghién ciu
va dang dugc sir dung réng rai nhu gia cong siéu am, gia cong dién hod, gia
cong bang chiim tia laze, tia nudc, tia nude cb hat mai, tia hat mai va nh4t 12 gia
cong bing tia lira dién.

Pac diém chung clia c4c phirong phap nay la:

—Khong ddi hdi dung cu phai ¢6 do ciing cao hon do cing cla vat lidu gia cong.

— Kha nang gia cong khong phu thudc vao tinh chat co ly cha vat lieu gia
cong ma chi y&u phy thudc vao cdc théng s6 vé hod, nhiét, dién.

— Pat duge d¢ chinh xdc kich thudée va d6 nhidn bé mdt cao so vdl cac
phuong phap gla cong truyén thong.

- Cé khd nang gia cong dugc cdc vat ligu ¢6 do cing cao, tham chi rat cao
(sau nhiét luyén).

— Hig¢u qua kinh t& dat duge cao, nhét 13 Khi gia ¢6ng nhing san phﬁm co

hinh dang phiic tap, kich thudc bé. ..
. C6 thé phan chia cédc phuong phap gia cong mdi thainh mot s6 nhém chil

y&u nhu sau:

— Gia cong bing an mon hod hoc (CM).

— Gia cong bing 4n mdn dién hod (ECM).

— Gia cong biang dn mon dién (EDM): xung dién, cat bing day.

~ Gia cong bang siéu am (USM).

— Gia cong bing chiim tia taze (LBM), dién tir (EBM).
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— Gia cong bing tia nudc (WIM), nudc va hat mai (AWIM), hat mai (ATM)...

Dudi day s€ trinh bay nguyen 1y 1am viéc cia mot s§ phuong phép gia céong
thudng gap. ;
. Muc tiéu clia moi qud trinh gia cong 1a 14y di mét 16p kim loai cdn thiét &
vat licu gia cong (lugng du) dé dat duge mot chi tiét ¢6 kich thude, hinh déng,
d6 chinh xdc va do nhin mong mudn.

Cac phuong phap gia cong khdc nhau & ché: sir dung nhimg ngudn ning
lugng va céch 14y vat ligu khac nhau (xem bang 12-1).

Bang 12—1. Ngudn nang lrgng s dung va phudng phap béc vat lidu
' cua cac phudng phap gia cdng mdl

Dang ndng { Co ché& béc Nguén ning lugng Qua trinh
lugng vat lidu
Trugt thuan Chuyén dong co hoc tuang | Gia cdng truyén théng
tuy déo ddi gilta dung cu va chi tist
Co hoo X6i mén Chuyén déng cd hoc cae | Gia cong béng tia hat
: dong chat 1ang, chat rén mai (AJM)
Gia cong siéu am
{USM)
bién hoa Sy dich chuyén | Dang dién Gia cdng dién hoa
clla cacion (ECM)
Ca dign hoa | Trugt déo va | Dong dién va chuydn Mai dién hoa (ECG)
dich chuyén déng cd hoc
claion
Tac nhan mon Gia céng hoa hoc (CI_VI)
Hod hoc Prfé“ (ng an Théng qua tia lra dign Gia ¢ong bing chim tia
‘ mon cac dign ti chuyén déng | dién tr (EBM)
3 téc d6 cao
] . . | Blrc xa nang lugng Gia cdng bang chum tia
Nhiét Nong chay va laze (LBM)
i béc hoi . :
Trang thai ion hoa

12.1. GIA CGNG BKNG_ TIA HAT MAI (Abra.sive Jet Machining - AJM)

Trong viéc gia cong bing tia hat mai, cdc phén tlr vat lieu duge béc di do
s va dap cna cdc hat mai kich thude bé. Céc phén tir hat mai nay duge dich
chuyén véi t6¢ do cao nhey dong khong khi khé, khi nito hoac didxit cichon.
Hat mai thudng ¢6 kich thude khodng 0,025mm va dong khi duge phun ciing
v hat mai dudi 'ép luc 850kPa dat t6c do khoang 300m/kc.
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12.1.1. Co ché cla qua trinh gia céng bing tia hat mai
Nhitng phin t&r hat mai kich thudc bé va dap vao bé mat vat liéu cdn gia
céng phi v&@ hay lam gion bé mit chi ti€t. Vat li¢u duge bée di nho dong khi
cao t6c. Hinh dudi day mo ta qud trinh gia cong bang tia hat mai (hinh 12.1).
Nhur vay dé thiy AIM thich hop d€ gia cong céc loai vat li¢u gion.

Hat  Manh
\\‘?5}.,‘:‘ i “l
Chi tigt L5 Chi tit 2 -
1t niti V&t hdm

b)

Hinh 12.1. Sa d6 tach phoi khdi chi tiét,

a) vét gay 4 chi tiét, b) vét18m d chi tiét.

C6 thé xic dinh luong kim loai duge béc di bing cong thitc sau:

' 3/4
= XZ dfivjﬁ L_ 1

trong dé: Z —'s6 lugng hat mai va cham vao bé mat gia cong trong mot don vi
thoi gian; )
d — duding kinh cha hat mai;
v — 16¢ d0 cua hat mai;
p — ty trong cha vat li¢u hat maj;
H,, —~ do cimg cua vat liéu gia cong;
X — hing s6. o
12.1.2. Cac thong sd l1am viéc

a) Vat lidu hat'mai: hai loai vat liéu chi y€u thudng diing 1a Al,04 va SiC,
trong thuc t€ Al,O4 thudmg duge dung nhiéu hon vi sic hon. Pudng kinh trung
binh cla hat mai vao khoang 10 + 50um. Tuy nhién hat mai c6 kich thudc
d = 15+20um dung c6 hiéu quéi hon. Khéng nén ding lai hat mai da dung vi do
shc cua chung gidm di va d& gay can trd khi qua 16 phun. '

' Panday. P.C and Shan, H.S., Modern Machining Processes, Tata Mc. Graw — Hill
NewDelhi — 1980.
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Luong kim loal duge hét di phu thudc vio dp luc va van tée di phun cﬁa
dong khi (hoi). .

b} Khi (hoi): Qua trinh gia cong bing tia hat mai thudng Iam viéc O 4p sudt
wr 0,2 + IN/mm? (2 + 10Hm). Thanh phén cha khi (hoi) 4nh hudng gidn tiép
dén luong kim loai duge hét di vi téc do phun phu thugce vao thanh phén dé.

Téc dd phun cao s& nang cao ning suit lam {Jiec ngay ca khi lugng hat mai
gilr nguyén khong déi.

¢} Ddu phun: Dau phun ¢6 mot vai trd hét ste quan trong dé khéng ché

kich thudc bé mit gia cong. Vi ddu phun luén tuon tlé'p xUc vdi hat mai bay &
8¢ d¢ cao nén dé bi mai mon.

Thuong cé hai loai vat lieu duge dang lam dau phun. WC hoidc héng ngoc
(Sa—phia). Kich thudc miéng phun vao khodng 0,05 + 0,2mm?, dang tron hoac

chit nhat, tudi tho cta ddu phun WC khodng 12 den 30 gid, con diu phun héng
ngoc xap xi 300 gid.

Mot trong nhimg thong s& hét siic quan trong cén khéng ché trong gia cong
bing tia hat mai 1a khodng cdch gita bé mit chi tiét gia cong va miéng phun
(khoang cdch dau phun). Thong s6 niy khong chi dnh huéng dén khéi lugng
kim loai hét di dugc ma con anh hudng dén kich thude va hinh dang d4y 14.
Hinh v& du6i day mo ta anh hudng ctia khoang cidch ddu phun. Khi khoang
cdch ddu phun bit diu tang lén tdc do cla hat mai va dap vao bé mit gia cong
taing do sy tdng to¢ cia ching sau khi roi miéng phun, diéu d6 ting khoing
céch ddu phun, t6c do hat mii gidm di do can trd cha khong khi din t6i viéc
gidm nang suat gia cong.

12.1.3. May gia céng béng tia hat mai
Cic mdy gia cong bang tia hat mai duge ché& tao va chao hiang bdi nha san
‘Xudt duy nhat (8S. White Co., NewYork) véi tén “Ain — brasive) (hinh 12.2).
Ngudn hat mai

va o cau iron
| e—

Bé loc

/1

Van diéu chinh
ap suat

Ngudn khi g cay rung

Hink 12.2. Sd d3 nguyén ly may gia cdng bAng tia hat mai.
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Tom tat mot s6 didc diém clia gia cong bing tia hat mai.

Cd ché tao phot - Pha huy gién do va dap cia hat mai c6 tdec db cao

Téc nhan trung gian — Khong khi, CO, |

Hat mai — AlLQO;, SIC, dudng kinh hat 0,025mm, 2 + 20g/ph,
khdng s dung lai

Téc dé — 150 + 300m/s

Ap suat -2 +10 at

Voi phun — we, héng ngoc (sa—phia)

Kich thudc migng phun 0,05 + 0,2mm?, tudi tho 12 + 300gid
Khoang cach miéng phun 0,25 + 75mm _

Céc thong s4 higéu chinh | — Lugng hat mai va té¢ da, khoang cach dau phun, kich
thuée hat mai va hudng phun

Vat lidu gia cong — Kim loai, hgp kim cing va gion, vat lidu phi kim (nhém,
Ailicon, kinh, vat liéu s, mica).

Dac biét thuan Igi cho cac tiét dign nho

Phugng phap gia céng - Khoan, cit, kh&, lam sach.

han ché -- Hat mai d& gidn va bé mat gia cong khi lugng kim loai

hét di cham {40mg/ph, 15mm3ph)

12.2. GIA CONG BANG SIEU AM (Ultrasonic Machining — USM)

Viéc str dung siéu am trong gia cong co khi duge J.O. Farrer dua ra vao nam
1945. Tuy nhién mii dén khoang 1951-1952 viéc nghién cdu thi€t bi va cong
nghé siéu am mdi bat ddu va dén 1954 cdc mdy cit got bing siéu am méi duge
thi&t k& va ché tao. Ban diu, USM chi ducc ding dé gia cong ldn cudi nhim nang
cao do nhin bé mit nhitng chi tiét da duoc gia cong bang xung dién. Nhung khi
nganh dién tir phdr trién thi viéc gia céng nhiing vat liéu ban din hodc khong din
dién (gion) trd nén quan trong. Viéc gia ¢ong bing siéu am cé mét vi tri quan
trong va cdc mdy gia cong bang siéu am (USM) déng vai trd trong yé&u.

Cho dén nay viéc gia cong bing siéu am vin con duoc ti€p tuc nghién ciu
dé hoan thién '

1. Nguyén Iy cua phuong phdp gia céng siéu dm _
~ Dung cu duoc 1am tir vat lieu déo va dai duoc rung dong véi tén s6
khoing 20kHz va bién do dao dong bé (0,05 + 0,125)mm. Dao dong nay sé&
truyén t6c do cao cho cdc hat mai kich thude bé nim gifta dung cu va bé miit
gia cong. Két qua 1a cdc hat mai va dip vao bé mit gia cong, phd huy gion bé
mat thanh nhimg phan tir phoi li ti duge 1ai di bdi ddng chit 1ong.
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— Néu coi hat mai ¢6 dang hinh cdu dudng kinh d, méi l4n va dap vao bé
mat gia cong tao ra mot vét 16m dudng kinh D, chiéu sau h, thi gan ddng, ta cé:

D ~2Jdh '

Néu kh6i lugng kim lLoai bi béc di sau mot 1dn va dap ty 1¢ thuan véi D thi
lugng kim leai duge bée di ¢6 thé tinh theo cong thitc,
Q =k (dh)*2. Z. v (mim’/s) ‘

Trong d6: Z — 56 phén tir gay ra va dap trong mot chu ky; v—tdn s8 va dap;
k— he 6 t le.

2. Thiét bi gia cong siéu am _

Mot may gia cong siéu am gém hai bo phan chinh:

— Than mdy va cdc bo phan diéu khién (hinh 12.3).

— Ddu rung siéu 4m (hinh 12.4),

Pdu rung si¢u am 12 b6 phan quan trong nhat cha thi€t bi gia cong siéu am. -
Chic nang cua né 1a tao ra dao dong c6 tén s& cao cha dung cu. Diu rung siéu
dm gém céc bo phan sau: :

— Mdy phdt dé tao dong dién ¢6 tin sé cao.

— Thiét bi bien nang c6 nhiém vy chuyén déi dong dién cao tan thanh rung
déng co hoc cé tan s6 cao. _ o

— Dau gom dé khuéch dai dao dong co hoc khi chuyén dao dong nay dén
dung cu,

— Dung cu thuong duge lam bing loai thép déo va bén nhu thép khoéng gi
hay thép cdcbon thap.

Hép chay dao Tay diéu khi&n

ha

Béng hd chivj tr

. L) Than may
Bau sidu am -

Ban lam viée B€ bam chua

bét nhao

.

Hinh 12.3. M6 a cac bd phan bén ngoai (nhin thay) cla may gia cong siéu am,

L]

5
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Céc phoi tdch ra duge
cudn di bang dong bot nhiao
gom hat mai trdn trong nudc
hoac benzen, didu nhon hodc
glixerin.

Vat liéu hat mai lhuérné
A cdcbit bo (B,C), cicbit
silic  (SiC), oxit nhom
(Al,O3) hodc kim cuong cd
kich thudc rat bé.

Uu diém clia phuong phép
gia cbéng siéu am 1A luc va
nhiét it bé do dé var ligu
khong bj thay déi ciu tric pha.

May bién nang

Phac. Ll
7 M4y phat

l‘.L %\'

N

Gia g8 Nudc lam méat

L

D4u tich n&ng Tugng
{concentrator)

Duyng cy

Hinh 12.4. 3d 48 mét ddu sidu am don gian.

Tom tar dac trung cla qua trinh gia cong sidu am

— Co ché tach vat liéu

— Pha hiy gidn do va dap cla hat mai dusi tac
dung rung dong véi tan s6 cao clia dung cu

-~ Tac nhén trung gian — Bét nhéo

— Hat mai - B,C, SiC, Al,O,, kit cuong

~ Rung déng — Tén sé rung f = 15 — 20kHz
Bién db a = (25 + 100}um

— Dung cu ~ Thép mém

Lugng Qét lidu dude cit .

1,5 tan d8i vdi chi tiét tr WC

Lugng an mon dung cu

100 1an ddi véi chi tiét bang thuy tinh

— Khe hd gilta dung cu-va chi tiét

e = (25 + 40)um

~ Cac théng s6

— Téan s6, bién d9, vt lidu dung cu kich thudc hat mai,
méat d¢ hat mai trong bét nhao, dé nhdt cla bdt nhao

- B&i tugng gia cdng

— Kim loai va hdp kim {dac biét vat liéu ciing va gion),
chat ban dan, vat lidéu phi kim loai (thu¥ tinh, sanh sif)

-~ Han ché

- Nang sudt thip
— Dung cu mén )
— Chiéu sau I3 gia cang han ché

12.3. GIA CONG BANG TIA LUA BIEN (Electric Discharge Machining — EDM)

Cich day gan 200 nam, nhd nghién céu ty nhién ngudi Anh, Joseph
Priestlay (1733-1809), trong céc thi nghi¢ém cla minh dd nhan thdy cé mot
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hiéu qua an modn vat ligu gay ra bdi sy phéng dién. Tuy nhién mii d&€n nam
1943, hai vg chéng Lazarenko ngudi Nga méi st dung tia lira dién dé cit kim
loat ma khong phu thugc vao do cimg clia kim loai.

Cdc ddc diém cla gia cong bing tia lira dien:

- Dién cyc (dong vai trd dung cu) cé d6 ciig thap hon rit nhiéu l4n so véi
do cing cia phoi, thudng 1a déng, graphit, con phoi 12 thép da t6i hoac hop kim
cimg. _ '

= Vit li¢u cia phoi va dung cu déu phai din dien.

— Khi gia cong phdi st dung mét chat 1dng diu moi. bé 1a mot dung dich
khong dan dién & difu kién binh thudng.

V6i cing mot nguyén tac hoat dong dua trén co sd “bin phd duoung cuc” (chi
tié1) dé€ tach vat liéu chi tigt, c6 hai loai mdy t6n tai véi cde tdc dung khéc nhau.

Mdy EDM dung dién cyc thdi (Rod) — may xung dinh hinh.

‘May EDM dung cuc day (Strong) — méy cit day dé tao hinh chi tiét he 15
¢6 prophin phiic tap.

So d6 nguyén 1y 1am viéc ecia EDM, cho trén hinh 12.5. Chi tiét duge néi
voi cyc duong va dong vai trd "+ cuc, cOn dung cu duge ndi véi cuc 4m va
dong vai rd "-" cue.,

Gitra bé mat dung cu va chi tiét gia cong tén tai mot khe h& goi 1a khe ho
dién cuc. Chat [dng khéng dan dién 14p ddy khe hé dién cuc. Khi cho mot dong
dién mot chiéu chay qua tir cuc duong sang circ am, véi mot dién dp thich hop
gilta cyc "+ vii cuc “—” xuét hién tia lita dién & phimg noi ma hai bé mat dien
cuc gan nhau nhat. Nhiét do 1én cao dén miic 1am chdy va béc hoi vat ligu. Khe
hé dién cuc duge duy tri & muc thich hop va duge diéu khién tu déng bai co clu -
diéu chinh clta mdy.

Cdcéu Chét dign Day
Kidm 1 digu chinh mdi
'33:19“ @ Budng kinh day
- Chi tigt
é %ET( . Khe
Bién cyc L
T di ddng - hd
n dien B 7 L Ranh
Nguén dién ] Wi _:_:_; I gizn
= _chiua = hudng day ) —» ¢éng
Thng ohda Y= Dung moi = |
FTFEFTSP TSI STEEFTITL IS
Co c&u cudn day
a) b)

Hinh 12.5. Sd d6 lam viéc cla may xung EDM.
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Thuong thi hai dién cuc déu bj mbn nhung cuc duong s& bi mon nhanh
hon rat nhiéu so véi cuc am.

Mot vai thong sé ciia qud trinh EDM.

— Tén s6 phoéng tia lira dién: Z = 200.000 + 500.000Hz

— Khe hé dién cue : G =~ 0,025 + 0,05mm

- bién the : V =30+ 250V

— Chat léng diing méi hay dung ‘Diu hoa

— Vat liéu dung cu : Poéng hoidc hop kim déng

— Ning suit cuc dai : 300m’/ph v6i nang lugng tiéu hao

=~ 10W/mm’ph

12.3.1. Co ch& cua EDM
Thyc 1€ cdc bé mit trén cyc khong hoan toan phing ma 13 nhdp nho, cé
nhitng noi khe ha giita hai cue rat gdn, cé noi xa.
5 diém gidng nhau A, khi dien 4p dis lén 2ng oy
tao ra moét dién trudng thich hop gitra cuc “+”
va “—" thi cdc electron phdng ra khoi am cuc va
di vé phia cuc “+”. O w6c d6 dd 16n, céc :
electron nay va cham vao cdc phéan tir ciia chit C 8 DAE
dién moi tao ra cdc ion duong va cdc dién tir.
Céc electron nay-lai phéng nhanh vé phia cuc
duong, trén dudng di lai ti€p tuc ban phd dung
moi dé tao thanh cic electron va cdc ion khdc. ) Chi ti&t
Nghia la tai A ¢6 mot “cot rit manh™ cac phdn L
ti tir dung moi bi ion hod ddu tien, do d6 ni Hinh 12.6. Prophin b& mat.
hal cuc “+” va “—” v&i nhau hinh thanh mot
dong thdc dién tlr, gay ra tia lra. K&t qua [a séng xung klch duge tao ra va nhiét -
dd cuc bo tai cic cuc rat 16n (» 10.000 + 20.000°C) 1lam chiing néng chdy va
béc hoi. Vat lieu néng chay bi séng xung kich ddy di va nhimg vé&t 1om 1i ti
xuat hién trén bé mit chi 1i€t va dung cu & A. Khi khe hé o day 1én 1én thi noi
khdc khe hd lai trd nén hep nhat va chu k¥ lai tii dién.

Hién tugng trén dién ra lién tuc lam cho tia Wra chay khip bé mit dién cuc,
do d6 cudi cung bé mit trd nén déu dan. Do d6 tuy theo hinh thi cia cuc am
(dung cu) ma cuc duong (chi ti€t) ciing c¢é hinh ddng twong tu.

Nhin chung cuc am “— (dung cu) it mon hon cyc duong “+” (chi tiét) vi
nhimg 1y do sau day:

— Doéng lugng clia cdc ion am (e) 16n hon nhiéu so véi cdc ion duong.

— Do nhiét phan cua dung moi ma trén bé mit oyc Am cé mét ldp mang
mong cdcbon lam gidm mon.
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— Luc nén phdt trién trén bé mat am cyc.

Sau mot thoi gian ngan phéng dién, thi khodng céch gitta hai dién cuc 16n
lén. DE giit khe hé ¢6 dinh dung cu phai “chay dao” do mot thiét bi diéu khién
tr dong.

12.3.2. Mach dién trong EDM
Mach dién trong EDM c¢6 nhiem vy A |_ .
cung cip mot dong dién xung moét chidu qua £

\ - . 7 Y
khe ho dién cuc. Hinh 12.7 1a s0 d6 nguyén .
tdc mach dién clta EDM. Vo C s Dung oy

Trong mach nay ¢6 1 dién rd R va 1 ry
C nén goi la mach phuc héi RC. Tu dién C

tich di¢n tif nguén dién mot chidu V,, dé réi Chi tigt
dién “.c\h d? dtrqc Phong dqua }(he ho d\lén Hinh 12.7, Sd d5 nguyén tic mach
cye. Dicu nay 14p lai theo chu k¥ tao ra dong phuc hdi RC.

dién xung va phéng tia lra dién nhur trén.

12.3.3. Nang suét, d nhn bé mit va dd chinh xac gia cong

a) Ndng sudt: Lugng kim loai 14y di khdi bé mat chi tiét trong mot don vj
thdi gian phu thude vao cdc didu kién sau:

l. Dung dung dich lvu chuyén du6i mét dp lyc nh4t dinh nh&s mot bom
thiy lue s€ cho nang sust cao hon khi diing dung dich tinh.

2. Bién tir tang thi nang suit Q gidm. Tuy nhién khong thé gidm R mai
dugce, vi khi R dat gii han t6i thiéu thi s& phat sinh hé quang giifa hai dién cuc.

Nang suat khi gia cong thép c6 thé tinh theo cong thic sau:

. Q=27,4W 5% (mm*/ph).

Trong d6: W — cong sut tiéu thy tinh bing kW.

3. Dién dung cla mach (RC) tang 1am Q tang vi gi4 trj gi6i han cia R phu
thude vao do tir cam L clia mach phéng dién RC va dién dung C theo bidu thitc:

Rmin 2\/2
C

Tir d6 dé thay khi tang C [am R gidm nén nang suat tang.
4. Cuong d6 dong tang lam ting ning sust gia cong.

5. Khe h& dién cuc ting [am ting Q, tuy nhién khi 8 ting dén mot gidi
han nao dé6 thi Q dat gid tri cuc dai, sau dé n&u ting khe h& dién cyc thi Q
giam dén Q. : ' '

Khe hd ting véi Q.. goi 12 khe hd 16i wu.
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max

a) R b) ¢ ¢) 8

Hinh 12.8. Quan hé gilta Q vdi dién trd R (a), véi dién dung C (b}, vdi khe hd & (c).

b) D6 nhdn bé mdt

No6i chung qud trinh EDM khong dat d¢ nhén bé mat cao.

D¢ nhdp nho R, phu thude vao dién dung C va dién th€ nguén V.

Hinh 12.9 cho ta quan heé giita 40 nhidn bé mat R, véi dién dung C va dién
th& ngudn V,,. Khi gia céng thép, d6 nhim bé mat gia cong R, v ning sudl gia
cong ¢o thé duge bidu dién bing méi quan he sau:

Ra - ].,1 lQ[Lle
trong d6: R, — do nhan bé mait (um);
Q - nang suat gia cong (mm*/ph).

‘Phan tii mon
Ry Vo3 Vo2 > Vol (dw - ban kinh phan tf mon)
Vo1 . dw? . :
VOE ml,—-—-\
!
Vo3 } V
% i /A
i |
]
a) . b)

c

Hinh 12.9. S¢ phu thudéc ctia  Hinh 12.70. Nhiing dang sai s3 xay ra khi gia cang EDM.
dd nh&p nhd bé mat R, vao C. a) d6 can: b) dé réng 16.

c) P§ chinh xdc gia cong

D6 chinh xdc gia cong cia EDM chil y&u thé hién &

— D0 ¢on cha 18 sau khi gia cong.

- Do rong cua 16 do phéng dién bé mat sudn ciia dién cyc.

— Sai s0 do dién cuc bi modn khién cho kich thudc va hinh ddng cta dién
cue thay déi, lam thay déi kich thude 16 trude gia cong. :

270



12.3.4. Anh hudng cia EDM d&n dé cimg bé mit chi tiét

Do 16p bé mat chiu
nhiét do cao nén cau tric
16p kim loai mit ngoai
sé bi thay déi va do bi
ngudi nhanh nén do
ctiing tang lén. Chiéu day
nay khoang 2,5 + 150
pm (hinh 12.11).

Tém tét qud trinh
gia cong bang tia llra
dién EDM (bang dudi).

HCR1
60
Vat liéu:
50 | B cuing ban d4du
HCR =31 + 36
40}
30
20

1 L
375 500 625
Di sdu vao 16i vat ligu

Hinh 12.11. Anh hudng clia EDM dén dé cimg
bé mat vat liéu.

1 1
125 250

Cd ché cat vat liéu

Noéng chay béc hdi, tao thanh hém sau

M®oi trudng trung gian

Dung méi khéng dan dién

Vat liéu lam dung cu (cac cm)

Bong (Cu), dong thau, hap kim Cu + W hgp kim Ag + W, graphit

Vat lidu chi tiét b cat
Vat liéu dung cu bi mon

=0,1+10

Khe had dién cuc

0,01 + 0,125 mm

| Sudt cat vat liéu tGi da

= 5 x 10° mm?*/ph

| Suat tiéu hao nang lugng

~ 1,8W/mm?/ph

"Cac théng s6 didu chinh

Dién thé, dién dung, khe hd dién cuc, dong chay chat
I6ng, nhiét d6 chay

Vat liéu gia céng

Vat liéu dan dién

Hinh dang chi tiét

L6 khong théng, hinh dang phitc tap
L& nho & voi phun, 16 théng dinh hinh

Han ché cla qua trinh

— Tiéu hao nang luong 16n (gép 50 lan so vdi cac phuong
phap gia cong ca dién)
- Khéng dung dé gia céng cac vat ligu khéng dan dién

Dué6i day cho hinh anh mét s6 chi tiét duge gia cong bing phuong phép tia
lira dién va so d6 mot may xung mdy cét day (hinh 12.12).

Hinh 12.12. Cac san phdm mau clia céng nghé cit bing day.
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Hinh 12.13. May xung dinh hinh CNC— HS - 300E clia MAHO (Bec) c6 trang bi hé théng
diéu khien EROCOM — 20 cia HEIDENHAIN.

12.3.5. S dé mot may xung dinh hinh

Mdy xung dinh hinh c6 ba phéan chinh:

— Phén co khi.

— Hé thong th dién va dién tir diéu khién.

— Cum dung dich dién méi.

* Phdn co khi bao gom:

— Khung mdy téng hop

— Thung chét dién moéi cho phoi

— Ban kep phoi
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1a. Bong cd secvd truc Y
1b. Bong cd secvo truc X
1c. Béng cd secvéd truc Z

2. Bau mang dién cuc

. Thung chét dién méi

. Phéi

. Bién cuc

. Ban trugt doc X

. Ban truot ngang Y

Hé théng diéu khién
secvd !
9. Man hinh Video

10. TG cép dién va céu chi
11. Thung chira va x{ ly
chat dién maoi

O ~N OO s W

12. Bom tuan hoan

13. Bd loc

14. Budng éng cdp chat
dién moi

15, Ong thao chat dién mai
16. May phat tia Iira dién
17. Khe hd phéng dién.

Hinh 12.15. May cét day CNC kiéu HITACHI — 3Q.
(EDM — Wire Cutting Machine Model HITACHI - 3Q).
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Tinh nang ki thuat cha may

Kich thudc 18n nhat cia phéi 650 x 500 x 300mm

Khai lugng 1dn nhat clia phoi 700kg

Khoang dich chuy8n X—, Y-, 2— 450 x 300 x 300mm

Khodng dich chuyén U-, V—: + 30mm

Tdc d9 chay dao max {truc X/Y) 1.500mm/ph

D& nghiéng day max + 129
1 Bo din day phin dudi 5 Piu mdy v ban trugt X 9 Bing diéu khién dién
2 DBantrugt’Y 6— Min hinh Video 10— Hop & dia dién
3 Ban gd phoi 77— Cic déng hd do dién 11— Ban phim l4p trinh
+- B0 din day phia én 8- Bang diéu khién CNC 12— Ddu doc bang duc 15

A. Cum co khi : B. Cum didn khién dién/dién 1ir; C. Cum dung dich dién moi. (khong cd rén anh).

12.4. GIA CONG BANG CHUM TIA BIEN TU
(Electron Beam Machining - EBM)

Vé co ban gia cong bing chim tia dién tir cing 12 qu4 trinh nhiét. O day,
dong thac dién tir téc d6 cao va cham vio bé mat chi tiét gia cong, dong nang
bién thanh nang lirgng nhiét tap trung lam vat liéu bi ndng chay réi bée hoi.

Khi dign dp 1én, t6c do clia dién tir rét cao. Vi du: § dién dp U = 150000V, t6¢
do cha electron dat trén 28478km/s. Vi tia dién tir tap trung & mot di¢n tich bé
(duting kinh 10 + 200um) nén mat do nang luong c6 thé dat dén 6500. 10°W/mm”.,
Vi nang lugng nay 6 thé Jam bde hoi tifc thoi bt kY loai vat lidu ndo. “

Buéng chan khéng
0 mmHg)
P _

| Sung electron

DAy téc vonfram a8t néng
phat ra electron "-”

Thau kinh gién

| [—-N‘IH

Cuye “+"

Cudn day didu khidn
tia electron

=
= |
~ Chi tigl

Hink 12.16. So d5 nguyén ly may (EBM) gia cong bng chum tia dién it {electron beam machine).
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EBM thich hgp d€ khoan nhiing 16 nhd ¢6 dudng kinh tir 0,025 + 0,125mm
trén nhimg tam day dén 1,25mm, hodc khi ¢6 chiéu roéng bé dén 0,025mm.

D¢ tranh dién tir t6¢ do cao va cham cdc phin tir khong khi nén qu trinh
EBM dugc thye hién trong chan khong (p ~ 10°mmHg).

Cac electron duge phéng ra tir sgi day trong anten dst noéng “cyc am” réi
chuyén dong véi gia t6¢ 16n do hiéu dién th& gida hai cyc. Chiim tia electron .
dugc tap trung nhd thiu kinh dién o va duoge diéu khién theo hudng cén thiét
nh& cudn day cé kha nang triing dong.

Co ché ctia EBM.
Electron cé khéi lugng 9,109.107'kg va chita mot dién tich 1,062.107°C.

Nho dién the chénh 1éch U (von) clia trudng dién thé, d0ng nang ctia electron
duge tinh theo cong thiic:

I
5 e (v = v eU,

Trong d6: m, - kh6i lugng clia dién tir;
v — t6c d6 két thiic chuyén dong:
vy — tdc do ldc bit dau chuyén dong;
¢ — dién tich cta dién tir;
U — di¢n thé cia dién truong (V).
Néu cho vy, ~ 0 thi t6c d6 cudi cia electron v = 600+ Ukm/He
Khi mét electron chuyén . o
doéng nhanh va dap vio bé mat _~ Chan khéng
vat liéu thi né di qua idp ngoai ) '
> | ; \
Hang rao nguyén tir c—¢ (hinh
12.17) bi céc dién tir va dap lam

(trong sudt), tiép tuc chuyén

dong va va cham vdi cac phin

tr roi dimg lai & chiéu sau 8.

. tang dong nang va sinh nhiét . Vat ligu
Nhu vay la r6 rang nhiét duge '
tao ra bén trong bé mit vat liéu

Ldp trong sust

R . . R ) Hinh 12.17. Sy chuy8n dbng cia electron
¢ khoang cdch &, khodng cach & dUdi 18p bé mat.

dugc tinh nhy sau:

2
17U

§ =2,6.10"" —(mm)
p

U —dién th€ cia dién trudng (V);
p — mat 46 (khdi luong riéng) clia var lien (kg/mm?).
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EBM khong anh hwéng dén cdu tric vat liéu vi vat liu quanh “diém nong
chay” khong bi néng lén. Do mat do nang hrong tap trung cuc ki cao nén cach
noi gia cong = 0,025 + 0,05mm van gilt nhiét d6 trong phong.

Tom thr vé gia cong bing chiim tia dién tit EBM;

Co ché gia cong Chay va béc hdi

Moi trudng Chéan khéng

Dung cu Tia electron cao tdc

Suét cat va vat liéu max = 10mm3ph

Suat tieu hao nang ludng ~ 450W/mm¥ph

Théng s dac trung } Dién thé cao, dong tia, dudng kinh tia nhiét d6 lam
_ chay vat liéu
| Vat ligu gia cong M&i loai vat lisu

Hinh dang gia céng L6 rét nhd, cit ranh hep, cit duding vién phitc tap trén

tdm kim loai
Han ché May dat, tdn dién, cdn méi trudng chan khéng, chi gia

cong duge céc chi tiét bé.

12.5. GIA CONG BANG CHUM TIA LAZE (Laser Beam Machining — LBM)

Bién cyc cd Céng tac
[~ ]-_ 25%KW
Thanh rubi 7////{'7/ = mach déng
7
%
/ ————
Z
o
/
/
2 ,
g Gng din khi Xé&non
/
| . -
T
L : -
7 77
tj-
5kW
Thau kinh hai ty Mach dign céng suit
Vat liéu béc hoi
Chi ti&t

7.

Hinh 12.18. Sd d& méay gia cong bing tia laze.
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Gi6ng nhu chiim tia dién tlr, chim tia laze cling cé kha na.ng 120 ra nang
lugng rat 1én.

Laze 12 chiim tia bic xa dién tir ¢c6 do tap trung cao, cé budc séng tir
0,1+0,7um. 'I‘huémg dt‘mg khi gia céng budc séng 0,4 + 0,6um. Chiim tia laze 12

chiim tia don sac c6 d¢ song song c6 thé tap trung 0 m@t ti€t dién r&t bé va tao
ra cong sudt cuc ky cao (107W/mm?).

Hinh v& mo ta so dé nguyén 1y clia mot may phat tia laze. O day, thanh
Ruby (hong ngoc) duge cudn quanh bing mot &ng phét sang bing kim loai
xénon. Thanh trong hop chita ¢é tinh phan xa cao. Do phan xa, dnh sdng phat ra
tir Sng phat sing duoc roi vio thanh Ruby Iam thanh Ruby céng hudng va phét
ra tia laze. Nh& mot tu dién duge tich dién véi dién dp cao duge dit vao “dien
cuc kiéu ¢ sting” nén chim tia laze cAng manh,

Chiim tia laze di qua he théng thau kinh hoi tu nén tap trung vao di€ém cdn gia
cong trén bé mat chi tiét gay ra va dap. Két qua 1am vat liéu béc hoi va xéi mon.

Cé thé thay laze Ruby bing laze khi CO, — N,

Kha ndng gia céng bang chum tia laze cling twong ty nhu chiim tia dién t
12 nham dé cét cdc khe hep, khoan 16 nhé cé ditong kinh dén 0,25mm.

D¢ chinh xdc kich thude ¢6 thé dat dén + 0,025mm. Khi khoan cic t&m cé do
day trén 0,25mm thi d¢ con cla 18 ¢6 thé vao khodng 0,05mm/1mm chiéu day.

Co ché cha LBM

Viéc gia cong bing chiim tia laze 13 két qua cia:

— Téc dong qua lai clia chiim tia va-bé mat chi tiét.

— D0 dan nhiét va sur tang nhiét d6 clia vat lieu.

— Chay long, béc hoi va x6i mon nhidu vat liéu.

Ddc tinh cuia gia céng bdng tia laze

LCO ché cét vat liéu — Néng chay; bdc hdi
Mai trudng — Khéng khi thudng
Dung cy — Chim tia laze ¢éng sust Ién
Téc dd 18y vat lidu max =~ Smm?*ph

M tiéu hao nang ludng = 100w/mm*ph

Théng sé diéu chinh | - Cudng db n&ng lugng clia chim tia, dudng kinh chirm
tia nhiét do chay

Vat lidu ducc gia céng — Moi loai vat liéu

— Mirc tiéu hao ning lugng rat 1dn, khdng thé cit dugc loai

Han ché vat ligu cé hé s6 dan nhidt va phan xa cao
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12.6. GIA CONG BIEN HOA (Electron Chemical Machining — ECM)

Gia cong kim loai bing dién hod 12 mot trong nhimg phuong phdp gia cong
méi cé hiéu qua nhat. Qué trinh gia cong dién.hod ¢6 thé xem la qua trinh
ngucce cua “ma Kim loai bing dién”, tic 14 dya trén nguyén 1y dién phan.

Nguyén 1y dién phan dd duge dp dung tir 1au trong “Cong nghé ma kim loai”.
Trong ma kim loai thi muc dich 12 1am cho phan tir kim loai bdm vao mat chi tiét
duge ma. Nguoc lai, trong gia cong kim loai bang dién hod thi muc dich ta ldy kim
loai di khoi bé mat chi tiét gia cong. Do d6, trong gia céng dién hod chi tiét duoc
n6i véi cue duong, con dung cu duge ndi véi cuc 4am cha ngudn dién mot chidu.

Hinh 12-19b mo ta chi tiét c4n gia cong bing dién hod va dung cu duge
tao hinh theo prophin clia chi tiét cdn gia cong. Khe hd giita bé mat chi tiét va
dung cu chira ddy dung dich dién gidi thich hop. :

Cyng cy dién cuc

Ch#t dign phan
dugc bom

. Chét céch dién Cudng dd ! ién

- o @ |Dong1chidu
—0 (@ | Digndp V nhd

toé ra

Chi tiét

Hinh 12.19. So d8 gia cong dién hoa.

Khi cho dong dién di qua thi x4y ra qud trinh hoa tan duong cuc (andt). Téc do
ho# tan an6t cang lén khi khe hd E cang hep va ngugc lai. Mat d6 dong dién ty 1¢
nghich véi khe ho, khe hé cﬁn'g hep thi mat do dong dién cang 1on va nguoc lai.

Khi gia cong, cho dung cu chay dao hudng téi chi tiét, chd d6i dién véi bé mat
dung cu, s& nhan duge prophin clia dung cu. Dung cu duge chay dao thu déng
hudng dén chi tiét, nhumg 1uén gilt mot khe hd nhat dinh. Tuy thude vao yéu cdu
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cong ngh¢ (nang suat, chat lugng bé mit...). Chat dién gidi duge luu chuyén trong
khe ho giira bé mat dung cu va chi i€t dudi mot 4p lyc cao (da dé phép vé mang
thy dong do phan ting hod hoc tao ra trén bé mit chi ti€t va cudn né di).

12.6.1. Dung cu va chat dién giai
a) Dung cy: dung cu déng vai trd 4m cye. Prophin clla dung cy 1& am ban clia

prophin chi ti€t. Trong qu4 trinh 1am viéc, dung cu khong bi mon, khong chiu luc
do d¢ vat lieu 1am dung cy chi cén loai vat ligu din dién, thudmg diing déng (Cu).

Dé dam bdo chi tiet dat yéu cdu gia cong thi & nhimg phin bé mit dung cu
khong lam vige, can phéi cdch dién véi chat dién gidi.

Duyng cu Chét céch dign

Z

Chi tiét

Hinh 12.20. Anh hudng clia cach dién dén chi tidt,

a) dung cu khong cach dién; b) dung ey cé cach dién.
b) Chét dién gidi
Chat dién giai trong qud trinh dién hod thuc hién ba chic nang:
1. Truyén tai dong dién 16n, chuyén ché céc ion duong va ion 4m di qua,
do d6 chat dién giai cdn dan dién tét.
2. Duy tri cdc phan ting dién hod yéu cdu, nghia 12 chat dién gidi phai lién

tuc duy tri sy hod tan “cuc duong” (chi ti€t gia cong) v khéng sinh ra phéng
dién & “cuc 4m” (dung cu).

3. Tdi nhigt va cdc sdn phdm cla phan tng dién hod sinh ra di khoi ving
gia cong. '

Thidng chat dién gidi ditge chon theo bdng sau:

Vat ligu gia cdng Chat dién giai duge dung
—— Hop kim sét ' Dung dich clerua (thudng la 20% NaCl trong nudc)
— Hdp kim titan | Dung dich (10% HC! + 10% HNO, + 10% HF)
—: Hgp kim }ﬂken ' Dung dich HCi hoac NaCl + H,SO,
— Hop kim nén Co~Cr-W Dung dich NéCI trong nudc
— Hgp kim WC Dung dich kl&ém dam dac
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Chat dién gidi phai duge lva chon thich hgp d€ hoa tan duac cyuc duong {(chi
ti€t) ma khong két tla trén bé mét cyc am (dung cu).

Vi chi tieu cong nghé thudng diing trong gia cong dién hoa.

Cudng d6 dong: T - hang ngan ampe.
biéndp: U=8+ 20von
Khe ha dién cuc: E = 0,1 + 0,2mm.

Nang sudt gia céng 1600mm?/ph v&i tieu hao 1000 ampe.

Vige hét di mot 16p kim loai cia ECM khong phu thude vao do cimg cia
vat ligu gia cong, do d6 ECM cd uu thé khi gia cong céc loai vat lieu gia cong
(thép 101, hop kim cimg...) cling nhu cdc chi ti€t ¢6 prophin phuc tap.

Mot dac di€ém quan trong khdc cfia ECM 1a trong qud trinh gia cong dung
cu khong bi mon.

12.6.2. Co ché clia qua trinh dién hoa ECM

Nhing mot vat thé kim loai vao dung dich dién giai, cdc nguyén tir kim
loai r0i khéi A trd thanh céc jon va cdc jon clia chat dién gidi 1ai chuyén dong
tSi dién cyc d¢ bi€n thanh cdc nguyeén tir. Qud trinh cif dién bién lién tuc cho
dén khi dat duge th€ can bang. C6 mot su chénh
léch vé dién th€ (hiew thé) tdn tai gitta mot diém .
trén bé miat cuc A vd mot diém thugc chat dien '—-+
gidi nadm ké sat cyc A. Su kién nay goi 1a dién the
dién cyc. Dién th& dién cuc thay déi tuy thudc vao

1

chét dién giai va vat lidu dién cuc duge nhing vao. = o+ -
. . . ~ 1P — ] —

Neéu hai dién cyc khdc nhau A vd B dugc — = &+lF
nhing vao chét dién giai thi giita hai dién cuc nay ! el !

ton tai mot sy chénh léch dién thé. Su chénh léch -
dién th€ nay tao ra mot sic dién dong (hinh
12.21). '

Vi dy: Fe va Cu 12 hai dién cyc duge nhing
vao dung dich mudi an (NaCl) trong nude (hinh
12.22a). Dién thé tén tai gitra hai cuc la:

Fe = Fe™ — 2¢” — - 0,409V.
Cu=Cu™ +2e” — +0,304V.

Su chénh léch gifta cdc dién th€ dién cuc 12 0,713V, Ban chét cla qua trinh
dién giai phu thudc vao loai dung dich chit dién giai.

bé hiéu duge qud trinh dién hod, hay xét trudng hop dung dich chat dién
giai 1a dung dich mudi (NaCl) trong nudc.

Hinh 12.21. Su hoa tan va két
tia cla vat lidu.

-
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@ @ Hudngf:huyén
ddng cua cac
.|: _._._..II :’. didn ti
| /,/ 1ers fur

—_ et =

] L

_ _NaCl : — _NaCl __
a) b)

Hinh 12.22. M5 14 nguyén Iy dién phan.
a) khéng c6 nguén tang cudng; b} ¢4 ngudn dién ting cudng.
Khi ¢6 sy chénh léch dién th€ giita hai cuc thi & anét va catst ¢é cdc phan
(mg sau:
— O cuc duong: © 2Fe™ —> 2Fe™ + 2e.
(kim loai dién cuc Fe hoa tan tdch hai dién tit)
~Gcucam: . 2H,0 +2e—> H, T + 201"

Nhu the 12 nude nhan 2e tir chit dién gidi va két qua 1a khi hydro thodt ra
va cic ion hydroxit sinh ra.

Cac ion duang kim loai chuyén dich vé phla cuc 4m, con cdc ion am
hydroxit bi hit vé phia cuc duong. Sau d6 cic ion duong kim loai két hgp vé&i
cdc ion am hydroxit tao thanh hydroxit kim loai theo phén ing sau.

Fe™ +20H" —> Fe(OH),

Tong quadt thi: M™ + n(OH)” — M(OH),. _

T qud trinh trén ta thdy két qué 12 cyc duong sé bi hod tan (An mon) va khi
H; s& béc hoi & cyc am... m cyc vdn giff nguyén hinh dang (khong bi 4n mon).
Pay la dic tinh quan trong nhdt ca qua trinh dién hod.

Ning sudt gia cong ¢6 thé tinh theo cong thic:

{cm'/s).

Al
Q= PZF

Trong dé: A— nguyén tir gam cila kim loai:
© 1 —cudng do dong dién (A);
P- mat d¢ ciia vat lieu 1am duong cuc (g/em®);
Z— hoad trj ctia kim loai 1am duong cuc;
F — 58 Faraday (= 96500 Culong).
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12.6.3. Cdng nghé gia cong dién hoa

C6 hai phuong phap thuc hién qué trinh dién hoa.

— Thuy dién hod (Electron Chemical Hydraulic Machining — ECHM).
— Co dién hoa (Electron Chemical Mechanical Machining — ECMM).

1. Phuong phdp gia cong thuy dién hod (ECHM)

Trong gia cong dién héa, bat luan bing phuong phip nio, co ché hat luqhg
du kim loai van dua trén co s& phan ing hoa tan “duong cuc” dudi tdc dung cia
chat dién phan va dong dién mét chiéu.

G day, trong

N . B6 luu chuyén
qua trinh gia cobng

chat dién giai
thuy dién ho4, cén _ /ﬂ<—

chon cap duong cuc -—
va chit dién gidi : /]
thich hgp dé tao ra
san phim phan tng
tuy la chat két tha
nhung khoéng dugc
r¢ thanh mang thu
dong bam chat vao
bé mat chi tift ma ohitiEt o
phii 1A nhimg phan ung cd

tr rdi rac ¢é thé dé _ .

dang bi phd v& va Hinh 12.23. So 46 tam viéc cla may gia céng dién hoa.

chuyén di theo dong
thuy lyc dp luc cao.

Ap luc dong thuy lyc ¢é thé danh dén hang chuc atm dirge 1am truc tié€p
thanh dong chdy qua khe hd giffa cuc duong va cuc am (hinh 12.23).

Kha nang dp dung cla phuong phdp nay rit da dang va ddy trién vong. Tuy
nhién c6 mot han ch& co ban 1a thiét bj phai duge lam tir nhimg vat liéu khong
gi. Vat liéu pha kém, hop kim chéng gi... dat tién.

Dudi day néu mét vai vi du sir dung phuong phdp “thiy dién hod™:
—Gia céng canh quat tuabin (hinh 12.24)
— Gia cong céc chi tigt khac (hinh 12.25)
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Hinh 12.24. Sd 40 gia cong
canh quat 1 tuabin.

1— budng chinh; 2— hé& thédng
dong cd — vit me dé chay dao
dung cu (catdt); 3 — vit me;
4- dung cy {catdt}; 5- chi tiét:
6- dong hd chi ap iyc dong
chdy; 7— budng phan phsi:
8- bom; 9 bé chira chat dién
gidi; 10— thiét bi tan nhiét;
11- bd loc.

Hinh 12.25. M6 ta céc dang gia cdng c6 thé thye hién bing phuang phap thu dién hoa.

a- ché tao khudn dap; b- tao 16 vuéng; c— tao nhidu I8 nhé rén mot 48 khudn: d— cit
phdi tir vat liéu cimg cao; e- gia cong chi tiét dinh hinh,
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2. Phurong phdp gia céng co dién hod (ECMM)

V¢ ban chat gia cong “Co dign hod” van dua trén nguyén ly hoa tan duong
cuc, nhimg & day do san phdm ciia phén Yimg duge hinh thanh tao thianh chat két
tua dusi dang mang mong (mang thu déng) bam trén bé mait chi tiét gia cong
(duong cyc), mang nay c6 do dan dién kém gay can trd cho qud trinh phan ing-
di¢n hod & dwong cue. Mudn cho phan tng ti€p tyc thi mang thu déng can phai
dugc phd huy duéi tdc dung clia hee co hoc.

Gia cong anét

Hinh v& 12.26 cho ta
sd d0 nguyén tic clta qua
rinh ECMM. Do tdc dung
co hoc chuyén doéng quay
cua dung cu (1) 1én mang
duong cuc nén mang nay
bi phd v& va qud trinh dién
hod tiép ruc.

+ Khi gia cong tho:

1=15+25A/cm?.

Lic nay qua trinh xay i duma dich dia s P
e P . — dung cu; 2— dung dich dién giai; 3— mang thu déng;
ra gdn glong qua trinh ma ne e 4- crg1i tist; 5— cégch dién. ’ °

Hinh 12.26. Sg d6 nguyén |y cda gia céng co — andt.

ti&p xuic dién.

Nang suét: _
Q = 2000 + 3000mm*/ph
D6 nhin bé mat:. R, ~cip3,cip 4.
+ Khi gia cong tinh: 1~ 1+ 2Afcm?,

— D6 nhin bé mit dat cap 10 + 12.

— Khong ¢6 khuyét tat bé mit.

— Nang sudt thap.
Dung dich dién gidi thutmg diing 12 Silicat Natri + nudc (NaSiO; + H,0) ty

trong 1,15 <+ 1,30. '
3 duong cuc v Am cuc c6 céc phan iing sau:
+ Duong cyc “+: NaSiO; —> 2Na* + §5i05”
28105 —> 2810, + 2e + 0,1

+ Am cuc “— H" +e-— H.

: 2H—>H2T
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Phan ting tao ra & mang am cuc mot mang thu dong c6 dién trd 16n. Dung
cu (Cat6t) quay, bé mat ctia né tiép xiic véi mang thu dong s& phd huy mang dé
thong dong dién.

3. Mai dién hoa bdng dd mai ddn dién (hinh 12.27)

Pa mai c6 chat dinh kim loai do d6 din dién duge. Ban chat cha qué trinh bao
g6m viéc hoa tan anot, két hop véi viéc loai bd san pham phan ting bing d4 mai.

Hinh 12.27. So d6 mai dién hoa. 1
1. nguén mét chiéu; 2. truc da; 3. da mai; 4. véi phun dung dich; 5. hat da;
6. chi tiét gia céng; 7. chat két dinh: 8. dung dich.
Thudng dung khi mai vat liéu hop kim cing nhém BK va TK.
+ Dung dich dién phan thudng ding la:
15% KNO3 + 10% NaNO,.
10% KNO; + 5% NaNoO,...

Thudng duge ding dé mai sic dao HKC. Nang suit cao hon mai bing d4
mai thudng tir 2 + 2,5 lan. Tudi bén cla d4 tang tir 2 dén 5 lan. Do nhdn bé mat
dat dugc sau khi mai R, = 0,125 va cao hon.

4. Mai dién hod bang da mai trung tinh

Dé gia cong tho va tinh cic mat truc, mét cén, mat phing ngudi ta diung
phuong phap mai dién hod bing d4 mai thudng (trung tinh) nhu so dé dudi day
(hinh 12.28).

Chi ti€t dugc néi véi cye duong, gilta cuc am va cuc duong cé chat dién
giai chay qua.
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Hinh 12.28. So d6 mai dién bang da trung tinh.
1. da; 2. chi tiét; 3. voi phun dung dich; 4. chat dién giai.

bé dat do nhdn bé mit cao, phan ung duong cuc cén tao ra mot mang thu
dong c¢6 do dan dién kém. Mang nay bio vé kim loai & ddy rinh nhap nho dé
khoi bi dong thuy luc ddy di sau khi bi d4 phd v&. Dinh nhdp nho dugc gia cong
truéc. Dan dan & nhilng dinh cao, noi c6 khe hd dién cuc nho, duge cét hét thi
khe hd dién cuc tré nén déng déu va lic d6 dat d6 nhin cén thiét.

Dung dich dién gidi thudng dung la:

— Dong nudc cua nitorat kali hoac natri.

— Khi gia cong hop kim cimg dung nudc thuy tinh 1déng (NaSiO; + H,0)
Dung dich nay cho nang suit thdp hon.

— Do nhdan dat R, > 0,125.

Thudng phudng phdp nay duge sir dung sau khi tién tinh hodc mai dé nang
cao do nhdn bé mat.

- 5. Mai khon dién hoa (hinh 12.29)

Mai khon con goi 1a mai doa la phuong phdp thudng dugc ding dé gia
cong 1an cudi bé mit 16 tru (xilanh).

Céc chuyén dong khi mai khon thudong va mai khon dién hod lam nhu
nhau, chi khdc & ché trong mai khon dién hod thi giira than ddu khon va bé mat
chi tiét chita ddy dung dich dién giai. Pau khon néi véi cuc am, con chi ti€t noi
véi cuc duong.

Trén mat tru cta ddu khon (1) ¢6 lap cdc thanh mai trung tinh, hat min (2),
khe h¢ dién cyc gitra than xilanh (chi tiét) va dau khon (1) phdi dim bdo sao
cho c¢6 phan tng ¢ duong cuc va hinh thanh mang thu dong.

Nhu vdy ban chét ciia mai khon dién hod cling giéng nhur & hai phuong phap
néu trén.

Dic diém cta khon dién hoé so véi khon thuong:
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+ Khi mai khon thudng thi bé mar
16 con lai cdc vét cla quy dao hat mai,
cdc hat mai cé thé bi gam laj trén bé
mar chi 1i€t, dd mai mdn nhanh vi dé bj
chen phoéi khi gia cong vat lieu déo, khé
dat duoc do nhiin cao R, < 0,125,

Mai khon dién hod khic phuc dugc
cdc nhuge diém ndi trén,

+ Thudng than dau khuén (1) Iam
bling thép, déng vai trd cuc am, céc
thanh mai ¢6 chat két dinh khong dan
dién ¢6 tac dung ph# mang duong cue.

+ Chat dién gidi thudng diing dung
dich muéi trong nude (nhu di néu trén).
+ Ché& do gia cong thudng ding:

Bién dp: 3 ~ 30V.
Cudng do dong: 0.2 + 1,5 Afem?.
Tdéc d6 cila ddu khon: Hink 12.29. Sd d8 khon dién hoa.
v=1+ 10m/s. 1, dé;u _kh.én “—* cuc; 2. t!?anh .rpéi;
|30 i i kep ong o phi: %0061 ¢ ung e i

Ap hyc thanh mai Ién bé mat chi tiét gia cong: 5 + 30N/em?.

D6 nhan dat duge: R, = 0,01 + 0,08um.

6. Danh béng dién hod (con got 1a ddnh béng cu — andt)

Ban chat cia qud trinh 12 dya vao sy hoa tan duong cuc (chi ti&t) ciia phan
umg dién hod va cdc san phdm duoc tach khéi bé mit gia cong nh¥ cdc thanh
mal quay tron.

Thudmg diing dé gia cong mat phéng trén céc vat lidu din dién.

Phuong phdp nay do V.N Guxepvui vd N.N Grexepvui dua ra nam 1947
theo so d6 hinh 12.30. . "

Thanh mai duge ché tao bang gé mém, chat déo hoic bs soi ban chai, cling
cd thé dung thanh mai binh thuong hay gé. Khe h& § giita ddu quay v chi ti€t
chida ddy chat dieén gidi ¢6 1in bot min. Pau mai cé chuyén déng quay, rung
dong va tinh ti€n theo phuong song song v6i bé mit gia cong.
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Hinh 12.30. So d6 thit bi danh béng co — andt, -

Bé& mat chi tiét xudt hién phan tng “hod tan duong cuc” khi c6 dong dién
mot chiéu di qua. Sin phidm phan (ng c¢é dang ming thu déng bam chit trén bé
mat chi ti€t. P4u mai lam tréc cdc 16p mang nay khoi bé mat duge gia cong.
K&t qua 12 nhitng nhdp nho t&€ vi duge 1a nhin va dat 4 bdng cao.

— Dung dich dién giai: cdc mudi géc¢ lue huynh, nito, mudi dn.
— Bot mai: bot oxit nhém hoac oxit crom.

— Véi dong dién 1A/cm? thi toc do cit kim loai dat 7,5 + | Llpm/ph, do nhin
bé mat R, = 0,125 va cao hon.

Ché& do gia cong thudng sir dung.

— Dién 4p: 3 + 30V.

— Dong dién: 0,2 + 2A/cm?,

— T6c 36 quay cha dau: v =1 + Sm/s.

— Ap lue don vi: 5 + 15Nfem?.

— Lugng bot mai trong dung dich: 70g/1.
7. Cdt HKC bdng phuwong phdp dién hod

Viec cat-dit dirge thuc hién bing dién cuc dia hodc dién cye day theo so 46
cho & hinh 12.31. '

Do tac dung clia dong mot chiéu va dung dich dién giai ma phan dng tao
mang & duong cuc xay ra & noi i nhau clia dung cy (d1a) va chi ti€t.
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Dia quay, dudi tic dung clia 4p luc giifa dia va chi ti€t, mang phén ting
bi phd d€ cho qu4 trinh tao mang duge 1ép tuc cho dén khi manh HKC duogc

cit dr,

Nang suat gia cong (mg/ph hoic mm®/ph) d6 nhin bé mit phu thude nhiédu

yéu 18 nhu: , _ .
— Mat d¢ dong dién (A/cm?).
— Ap e cit.

—Téc dd quay cia dia.

Hinh 12.31. So 48 nguyén Iy c&t HKC bing dién ho.

1- voi dan dung dich; 2— dia cit; 3— vé& bé: 4— ch4t cach dién; 5— manh HKC,

Q(mm%ph)
Da(90A/em?)
i d :
)
)
4
2 { 2
( Da(70A/cm?)
|
15N/cm? " P{N/cm?)

Hinh 12.32. Quan hé giita nang suat

cat v&i mat d6 dong (D,) va ap lye cét (P).

7. GTCSKTOGILA

Ra{um)

Da(Alcm?2)

~ Hinh 12.33. Quan hé gilta mat do
dong dién Dy va dé nhap nhé R,.
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D6 thi hinh 12.32, 12.33 cho ta quan hé giita nang suft gia coOng véi mat
d6 dong dién va dp luc cét khi cit manh BK8 bing dia ton diy 0,5mm véi
dung dich dién giai la NaSiO; (ty trong d = 1,2) ¢6 cho thém mu6i an vdi ham
lugng 10g/1.

Tir d6 thi ta thay ring ning suat cao nhat tng véi 4p luc cit P = 15N/em? vi
khi 4p luc vuot quéa gidi han ndy dia va bé mat HKC ty sdt vao nhau, khong con
khe hé dién cuc nita do qua trinh dién hod bi dinh trg.

Mit khéc ta ciing thdy khi mat d6 dong cao thi ning suit cling cao hon
{dudng cong 2). Tuy nhién khi mat do ddong cao thi phan iing xay ra cing manh
din dén dd nhdp nho bé mat cang tang.

Mot vai gid tri tham khéo khi cit HKC bing dién hod.

— Dung dich dién gidi: nude thuy tinh l6ng (Na,SiO;) ty trongd =12 + 1,3
(c6 thé thém NaCl khodng 10g/1).

~ Ap lue cét :'1_,5 + 2kgfem?® (15 + 20N/cm?)

— Luyc dien dong: 10 + 30V. '

— Mat d6 dong: D, = 20 + 110A/cm’.

~ Dung cu (d’la cét) ton méng (0,3 + 0,5) mm.

TOM TAT QUA TRINH ECM
1. Thuy dién hod _ '
— Co ché cét vat lidu: phin ing dién hod hol tan duong cuc.
— M6i trudng trung gian: chit dién gidi diin dign.
— Dung cy: Vat ligu déng 46, déng thau, thép.

Luong vat liéu ct di

=00
B¢ mon cla dung cy

" — Khe hé dién cyc ~ 0,05 + 0,3mm.

— Su#it cdt kim loai max =15 + 10°mm*/ph.

— Céc théng 6 diéu chinh: dién the, cudmg do dong, 16c do chay dao, chét dién phan, do
din dién cla dung dich.

- Vat lieu gia cong: vat ligu din dién.

- Dang bé mat gia cong, 15 khong théng, mét cong dinh hinh, 16 thong prophin wy y.

- Gi6i han — t6n nang luong (150 14n 16n hon so v&i cée phwong phap gia cong truyén thng).

- Khong gia cong dugc vit liéu khong din dién va chi 1iét qud bé.

— Thi€t bj ¢4t tién. '
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2. Co dién hod

- Co ch€ cdt vat lidu: ding fue co hoc dé phd huy mang fhu dong do dién hod 2o ra trén bé
mit chi tiét gia cong. .

— Mai trudng trung gian: dung dich dién giai din dién.

- Ap-dl._mg: gia cong vat liéu din dién. _

-~ Thong s6 sitdung: U =3+ 30V, d =02 < 2A/cm’.

—Apluc: P=5+ 30N/cm™

- D06 nhin dat duge: R, > 0,1 + 0,08um.

CAU HOI ON TAP

1. Nguyén Iy 1am vigc va cd ché cha cac phudng phap gia cdng méi: Gia cong bing tia
hat mai, gia cong bang siéu am, gia cong bing tia Ilra dién (xung dién, cit day); gia
cdng béang tia laze; gia céng béng dién hoa ?

2. Pham vi ing dung clia cac phudng phap gia cong méi ?
3. Thiét bj gia cong méi ?
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