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Loi gidi thiéu

woc ta dang budc vao thoi ky céng nghiép héa, hién
dai héa nham dua Viét Nam trd thanh nudc cong
nghiép van minh, hién dai.

Trong sy nghiép cdch mang to lén dé, céng tdc dao tao
nhdn lic ludn giit vai tro quan trong. Bdo cdo Chinh tri cua
Ban Chdp hanh Trung wong Ddng Cdng sdn Viét Nam tai
Pai hoi Ddng toan qudc ldn thit IX dd@ chi ré: “Phét trién
gido duc va dao tao la mot trong nhitng dong luc quan trong
thiic ddy su nghiép cong nghiép héa, hién dai héa, 13 diéu
kién dé€ phat tri€n nguén luc con ngudi - yéu t6 co ban dé
phét trién xa hoi, ting trudng kinh t€ nhanh va bén vimng”.

Qudn triét chii truong, Nghi quyét cia Pdng va Nha nidc
va nhdn thitc diing ddn vé tdm quan trong ctia chuong trinh,
gido trinh doi véi viéc ndng cao chdt lugng dao tao, theo dé
nghi cua S¢ Gido duc va Pao tao Ha Noi, ngay 23/9/12003,
Uy ban nhdn dan thanh phd Ha Noi dd ra Quyét dinh sé
5620/QD-UB cho phép S0 Gido duc va Pao tao thuc hién dé
an bién soan chitong trinh, gido trinh trong cdc truomg Trung
hoc chuyén nghiép (THCN) Ha Néi. Quyét dinh nay thé hién
sy quan tém sdu sdc cia Thanh vy, UBND thanh phé trong
viéc ndng cao chdt luong déo tao va phdt trién ngudn nhdn
lyc Thu do.

Trén co so chuong trinh khung cia B Gido duc va Pdo
tao ban hanh va nhimg kinh nghiém riit ra ti thuc 1€ dao tao,
Sd Gido duc va Pao tao da chi dao cdc truomg THCN 16 chiic
bién soan chuong trinh, gido trinh mét cdch khoa hoc, hé



théng va cdp nhdt nhiing kién thitc thuc tién pha hop véi doi
tugng hoc sinh THCN Ha Noi.

B¢ gido trinh nady la tai li¢u gidng day va hoc tdp trong
cdc truomg THCN ¢ Ha Noi, dong thoi la tai liéu tham khdo
hitu ich cho cdc truong cé dao tgo cdc nganh ky thudt - nghiép
vu va dong ddo ban doc quan taém dén vdn dé hudng nghiép,
" day nghé.

Viée 16 chitc bién soan b6 chuong trinh, gido trinh nay
la mot trong nhiéu hoat dong thiét thuc cia nganh gido duc
va dao tao Thu dé dé ky niém “50 nam gidi phéng Thit doé”,
“S0 ndm thanh ldp nganh” va hudng 163 ky niém “1000 ndm
Thang Long - Ha Noi ",

So Gido duc va Pdo tao Ha Néi chan thanh cdm on Thanh
uy, UBND, cdc s3, ban, nganh cia Thanh phd, Vu Gido duc
chuyén nghiép Bé Gido duc va Ddo tao, cdc nha khoa hoc, cdc
chuyén gia dau nganh, cdc gidng vién, cdc nha quan 1y, cdc
nha doanh nghiép da tao diéu kién gitp dd, déng gop ¥ kién,
tham gia Hoi dong phdn bién, Hoi dong thdm dinh va Hoi
dong nghiém thu cdc chuong trinh, gido trinh.

Day la lén ddu tién S6 Gido duc va Dao tao Ha Néi t6
chitc bién soan chuong trinh, gido trinh. Du dd hét sic cd
gdng nhung chdc chdn khéng trénh khdi thiéu sét, bdt cdp.
Chiing t6i mong nhdn dugc nhitng y kién déng gép cuia ban
doc dé uing budc hoan thién b gido trinh trong cdc ldn tdi
ban sau.

GIAM DOC SO GIAO DUC VA DAO TAO



Loi noi diu

Gido trinh Mdy cong cu cdt got duoc bién soan trén co so "Chuong
trinh ddo tao trung hoc chuyén nghiép nganh Sia chita, khai thdc thiét bi co
khi, chuyén nganh cdt got kim loai va sia chita” dd dwoc Hoi déng thdm
dinh cua B Gido duc va Ddo tao théng qua ngay 12/4/12002. No6i dung sdch
dugc bién soan theo tinh thdn ngdn gon, dé hiéu. Gido trinh la m¢t phdn
trong néi dung cua chuyén nganh dao tao, vi vdy ngudi day va nguoi hoc
cdn tham khdo thém cdc tai liéu c6 lién quan d6i véi nganh hoc dé viée sit
dung cé hiéu qud hon.

Muc tiéu mén hoc cung cdp cho hoc sinh nhiing kién thic co bdn nhdt va
c6 hé théng trong cdc mdy cong cu nhdm phuc vu cho d6 dn céng nghé ché
tao mdy, thuc tdp tay nghé va la co sé phdt trién ndng cao nghé nghiép sau
khi tot nghiép.

Hién nay, trong sit nghiép c6ng nghiép hod, hién dai hod ddt nudc, sita
chita va khai thdc thiét bi co khi la mét nganh quan trong ciia nén kinh t& quéc
dan, dugc s dung hdu hét trong cdc linh vic cong va nong nghiép. Mdy cong
cu cdt got kim loai la thiét bi chd chét trong cdc doanh nghiép va phdn xuong
co khi d€ ché tao ra cde mdy méc, khi cu, dung cu va cdc sdn phdm khdc ding
trong sdn xudt va doi séng.

Cdn bo ky thudt va cong nhdn trong nganh khai thdc va sita chita thiét bi
co khi dugc ddo tao phdi cé kién thitc co bdn, déng thoi phdi biét van dung
nhitng kién thice dé dé gidi quyét nhitng van dé cu thé trong thyc 1€ sdn xudt
nhu sit dung, sita chita, ldp rdp... V&i muc dich dé, tai lidu cung cdp nhiing Iy
thuyét co bdn nhdt trong linh vic mdy céng cu cdt got.

Gido trinh duoc bién soan voi dung lugng 45 tiét, bao gém:

Chutong 1. Dai cuong vé€ mdy cit kim loai

Chuong 2. May tién.

Chitong 3. May khoan.

Chuong 4. May phay.



Chuong 5. Méy bao.

Churong 6. M&y mai, may xoc, may chudt.

Chuong 7. Thiét bi co khi hoé va ty dong hod.

Gido trinh dugc bién soan cho déi tugng la hoc sinh trung hoc chuyén
nghiép va céng nhdn co khi, do tinh chdt phirc tap ciia cong viéc bién soan

chdc chdn khéng thé tranh khdi nhiing ché chua thod ddng, nhitng khiém
khuyét. Rat mong dugc ban doc gop ¥ kién. Xin chdn thanh cdm on.

TAC GIA



Chuong 1

DAI CUONG VE MAY CONG CU CAT GOT

Muc tiéu:
- Nghién ctiu téng quat chuyén dong tao hinh,

- N&m dugc nguyén ly tam vide va ciu tao cac co céu truyén dan thudng diing trong
may cong cu.

- Giai thich dugc ky hiéu may céng cu.
Trong tam:

- Chuy&n déng tao hinh

- Truyén ddng trong may céng cu

I. CHUYEN PONG TAO HINH

1. Khai niém

MB@i chi tiét cdn c6 kich thudc va hinh dang nhat dinh. BE mat chi tiét cé
nhiéu dang khic nhau nhu mét tru, mat con, mit cu....

B& mit chi tiét thudng 1a mat tron xoay, duge tao bdi mot dudng bat ki,
dugc quay mét vong quanh mot dudng thing ¢ dinh. Pudng bét ki d6 goi la
dudng sinh clia mit trdn xoay. Dudng thing c¢6 dinh goi 1a truc quay chia mat
tron xoay. Mot diém ciha dudmg sinh khi quay, sé tao thinh mét dudng tron c6é
tam ndm trén truc quay goi 1a dudng chuin.

- Néu dudng sinh Ia dudng thing song song véi truc quay, s& tao thanh mat
tru tron xoay.

- Néu dudng sinh 13 dudng thang cat truc quay, sé tao thanh mit nén trdn xoay.

Phin 16n cdc bé mit duge tao bdi dudng chudn (c) va dudng sinh (s) 18
ring. Viéc goi 1a dudng sinh va dudng chudn chi 1a twong d6i, & day v6i muc



dich 12 d€ d& phan loai bé mat chi tiét, tir d6 tim ra phuong phap gia cong, tic
1a tim céch tao ra chuyén dong tao dudmg chudn va dudng sinh.

BE mat gia cong trén mdy cong cu 6 thé chia 1am ba dang co ban sau: tron
xoay, mat phing va dang bé mat khac.

1.1. Dang bé miit tron xoay

Mit tron xoay c6 thé 12 mét ngodi, mat trong hodc ph6i hop nhu mat tru,
mdt c6n, mat dinh hinh, mat ren. Céc dang bé mat nay c¢6 dudmg chufn (c) la
duong tron va dudng sinh (s) 1a dudng thing hoic dudng chudn 1a dudmg tron
va duong sinh la dudng cong hay dudng gay khuc.

Tuay thugc vao vi trf twong quan gifta truc chudn GO va dudng sinh s tao ra
duoc cdc bé mit khdc nhau.

Hinh a: dudng sinh song song véi truc tao ra mat tru.

Hinh b: dudng sinh cét truc tao ra mat con.

Hinh c: dudng sinh chéo nhau véi truc tao ra mat hy- péc-bon.

b)

Truong hop dudng sinh c6 dang bat ky s& tao ra bé mat trdn xoay. Hinh v&
dudi thé hién chi ti€t c6 dang tron xoay dinh hinh mat ngoai. Pudng sinh mit
ngoai gom cédc doan thing ab, dudng cong be, doan thang cd, dudng cong de,
doan théng eg, 18 bén trong 13 mit tron Xoay.

Dang mat cdu c6 thé hiéu hai §: c6 tam chudn 13 O hoc truc chusn 0,0,
“duong sinh 1a nira vong tron ban kinh r.

Gia cong cdc dang bé mat trdon xoay thudng thyc hién trén céc mdy tién,
mdy khoan, mdy mai tron.



1. 2. Dang mat phang.

Mat phing ¢ day ta qui u6c c6 dudng chudn Ia thiang. Pudng sinh ¢6 thé 1a
bit ky.

Dudng sinh thing tao ra mat phang (hinh a).

Puong sinh gy khiic, tao thanh mat phang gay khic nhu thanh ring (hinh
b), truc hoac ranh then hoa (hinh c).

Puong sinh cong bit ky tao thanh mit dinh hinh (hinh d).

Céc dang bé mat nay thudng dugc thuc hién trén cdc mdy cét kim loai nhu

may phay, bao, doa, chuét, mai phang...
C
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1. 3. Cac dang bé mat khac.

C4c dang bé mat & day thudng 13 mat khong gian phic tap nhu xodn vit
khéng gian, mit cam, banh rang...

Viéc x4c dinh dudng chuin va dudng sinh & cdc dang mat nay lai cang cé
tinh tuong d6i. C6 mat dudng chudn 13 dudng théng va dudng sinh 13 dudng cong
gdy khic hodic dudng chudn 1a dudng cong, con duong sinh 1 dudng théng.



a}

Mot chi tiét c6 thé 1a téng hgp céc dang bé mat trén.

Mudn gia cong duge cdc dang bé mat trén thi mdy phai truyén cho dao va
phoi cic chuyén dong twong dsi dé tao ra dudng chudn va dudng sinh dé.

Vay chuyén dong tao hinh 1a chuyén dong bao gém moi chuyén dong
twong d6i giifa dao va phoi d€ tre ti€p tao ra dudng chuin va dudng sinh.

2. Téng hdp chuyén déng tao hinh.

Mady gia cong chi ti€t bang cit got phdi c6 cdc chuyén déng tao ra dudng
sinh va dudmg chuan ciia bé mat chi tiét goi I téng hop cdc chuyén dong tao
hinh. Méi mdy c6 s6 chuyén dong tao hinh nhat dinh.

Py e
1 |

s

| ‘ 7
|_‘—"" | dao 2

a) b)
Vi du:

- Mdy tién ¢6 hai chuyén dong tao hinh 1 phoi quay tron tao dudng chusn
tron, dao chuyén déng tao dudmg sinh.
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- Méy khoan ¢6 hai chuyén dong tao hinh. Khi khoan 16 miii khoan quay
tron, ludi cit sé cat tao dudng chudn tron, dong thoi miii khoan chuyén dong
thang ding dé tao duong sinh thing cia 16.

Tuy theo tinh chat bé mat gia céng, hinh ddng dao ma muén tao ra bé mat,
yéu cdu mdy phai c6 bao nhiéu chuyén dong tao hinh.

S6 chuyén dong tao hinh d6i véi may céit kim loai nhiéu nhat 1a 4 va chi
thuoc hai loai chuyén dong quay va tinh tién. TS hop lai va hoén vi ta s& duoc
cdc phuong 4n cua mdy cat kim loai (mdy gia cong banh ring cidn 3 dén 4
chuyén dong).

IL. SO PO TRUYEN DAN

1. Khai niém

So d6 truyén din ctia mdy 1a tap hop céc co cau truyén dong dé thuc hién
chuyén dong tao hinh va ngudn truyén din clia may l1a dong co dién. So do
truyén dan cua mdy bao gém nhiéu xich truyén dong tao thanh.

Xich truyén dong la dudng néi tir dong co dién dén khau chap hanh dé thuc
hién su phéi hop giita hai chuyén dong tao hinh phiic tap.

Vi du: So d6 nguyén ly truyén din cia mdy tién ren vit van nang.

g
oce
iv'<> Truc chinh P
/ Y7 -
) 1‘ ’¥dﬁ_ |s¢
7 f T twa
. b dao ngang
' Z S:.m I
' 1 ban dao doc

M4y tién vit me c6 céc xich truyén dong la:

- Xich téc do 1a xich truyén dong ndi tir dong co dién chinh dén truc chinh
cta may (ng,— N ;).

- Xich chay dao 1a xich truyén déng néi tir truc chinh téi dao tién. Luong di
dong tinh toan gitra hai dau xich la: 1 vong quay truc chinh dao tinh tién mot
budc t, mm (s mm/vong).
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M6i lién h¢ giita hai khau dau va cudi clia xich goi la lugng di dong tinh
todn cha xich: nye —> Ny, Logre — t, mm (s mm/vong).

Muén tinh todn t6c d6 quay cla truc chinh hay lugng chay dao cu thé
phéi 1ap phurong trinh tinh todn tir ddu xich dén cuéi xich.goi 1a phuong trinh
xich dong.

Mudn tinh todn cu thé phuong trinh xich dong thi phéi dua vao so dé dong
clla mdy cong cu.

Sa d6 dong ctia mdy 12 nhitng hinh v& quy uéc bidu dién cic bo truyén, cic
cd cdu lién ket v6i nhau tao nén cac xich truyén dong, xac dinh nhimg chuyén
dong cdn thi€t cia mdy. Déng thdi trén d6 cdn chi 15 cong sudt va s6 vong
quay cta dong co dién, dudng kinh banh dai, s6 rang clia banh rang, s& dau
moi cla truc vit, s6 rang clia banh vit.

Duéi day 13 ky hiéu bang hinh v& qui udc trong so d6 dong:

12



Sa
thar Tén goi Hinh khong gian

Ky hiéu quy woc

| Cac loai truc. cin, thanh truyén

2 Otrrot. & 1an ctia truc (khong chi
rd loai):
aj b de
b} & chan mot chidu

3 LAp ghép chi tiét voi truc:
aj tw do khi quay
by trrot khong quay
c) ghép cirng

4 NG truc:
al ndi cirng
b1 ndi ban &

5 BOly hop:
a; khop cam mgt phia
h) khérp cam hai phia
¢ khérp ma sat hai phia (khong
chi ro loai)
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S6
thir
tr

Tén goi Hinh khéng gian

Ky hiéu quy wérc

6 Banh dai bac, ghép chat trén tryuc

Truyén déng hé& bang dai det

Truyén déng bing xich (khong chi rd
loai xich)

Truyén dong banh rang (tru):
a} ky hiéu chung (khéng chi r5 SN
loat rang)
bj rang thing
cJrang nghiéng

10 Truyén dong banh ring con ¢é hai truc
cit nhau:

aj ky hi¢u chung (khéng chi rd
loai ring)
b) rang thing
¢) ring xoén
d) rang cong

b) c) a)



$5 '

thir Tén goi Hinh khéng gian

Ky hi¢u quy wée
o

11 Truyén dong biing thanh ring (khong
chi ré loai rang)

|— % =
[
12 Vit truyén dong NAAAA
_—
RV VA Ve Ve
13 Pai &c lap véi vit dé truyén déng: a
a) dai ¢ lign
b) dai ¢ ghép T 7B
;:,:(:t.’((({((((((. V\%‘W
b)

14 Pong co dién

15 Lo xo:
aj nén
b1 kéo
¢} con
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Vi du: So d6 dong may khoan nhu hinh vé.

Dong co dién c6 cong sudt 1, 3 kW va s6 vong quay n = 960 v/ph c6 truc I
lap v6i banh dai 2. Qua dai truyén 3 va khéi banh dai l6ng trén truc H 1am truc
[T quay theo t6c do khadc nhau. Miii khoan s& lap véi bé phan g4 13 trén truc I1.

N=1,3kw
n = 960v/phut

- 23

7
e\ -n

8 5--‘& 2
9 W 21
0 m N 20

f BN
LL R

ng '

[

13 1\ 1\ 18\ 17 "\ 18

Truc IT duge nang 1én ha xuéng nhd co c4u banh rang thanh rang 11 lap
trén truc II. Co cdu nay chuyén dong dugc 1a nhd céc co ciu dn khép bénh rang
khdc, bat ddu tir banh rang chi dong 6. banh riang niy duoc lap di truot trén
truc II bang then dén.

Néu banh rang chii dong an khép v6i banh ring bi dong 7 c& dinh trén truc
IIT thi s&€ lam truc III quay. Nho su di chuyén cta then kéo 19 1am cho hai khéi
banh rang 8, 9, 10 va 20, 22, 23 an kh6p v6i nhau va truc IV s& quay véi ba t6¢
do khéc nhau.

16
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Vi

=1 1

Truc V quay duge nhé cdp banh rang 20, 21 an khdp. Truc VI quay duge
nhd cap banh rang con 18 va 17 an khop. Qua bo truyén truc vit 14 va banh vit
16, banh rang 15 quay theo, do d6 thanh rang 11 chuyén dong lén xuéng.
Thanh rang 1ap ¢& dinh trén 6ng 12, 6ng nay duogce long vao truc 11

2. So db truyén dan.

Mady cong cu da dang vé nhém, kifu méiu khédc nhau, song cé thé tap hop
chiing thanh cdc loai so d6 truyén din sau:

2.1. So do truyén dan chinh.

So d6 truyén dan chinh cta cdc mdy cong cu néi chung duge néi tir ddng
co dién chinh dén truc chinh clia mdy va bao gdm: Dong ca dién; bo truyén c&
dinh (i .4); hop téc d6 (i ,) va truc chinh (cho cdc mdy cd chuyén dong quay
tron) hay dau irugt (cho cdc mdy cé chuyén dong tinh ti€n).

Dé tao ra téc do cit got cha truc chinh hay ddu trugt Ja tang t6c hay giam
téc, thi trong hop t6c phai bé tri cdc co cdu bign déi téc do nhu banh rang di
truot, banh rang thay thé. N&u s6 téc do thay ddi cang nhiéu thi xich dong cang
phai kéo dai va hiéu suit truyén din ciia mdy giam.

Dé tang hiéu sudt may va tiét kiém vat lieu cdn phai rit ngén dudng truyén,
bing cich diing loai dong co nhiéu téc 9.

Chuyén déng chinh I chuyén dong tao ra t6¢ do cét got, tinh nhu sau:

:_LLI : t

Pl 1"
T

: _’_’_j 7 5 —

d - 1a dudmg kinh vat gia cOng tinh biang mm.
n - tinh bang v/ph.
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- Trong mdy bao, truét... chuyén dong chinh la chuyén dong thang.

Dy - 12 88 hanh trinh kép trong mot phiit chia dao bio.

2.2. So d6 truyén din chay dao

So d6 truyén dén chay dao diing dé chay dao, thuc hién ning suét gia cong,
d6 bong bé mat gia cong... So d6 truyén din chay dao dirge n6i tir truc chinh
hogc dong co truyén dén riéng qua hop budc tién, cdc co can bién ddi chuyén -
dong dé thuc hién chuyén dong chay dao.

So d6 truyén dan chay dao c6 nhiéu loai: chay dao doc, chay dao ngang,
chay dao vong, chay dao hadmg kinh... '

So d6 truyén dan chinh va so dé truyén din chay dao 13 hai so dé truyén
dan co ban cia may.

2.3. So do truyén dan phu

So d6 truyén dan phu tao ra cic chuyén dong phu 1 cic chuyén dong tuong
d6i giita dung cu ¢t va chi ti€t gia cong, khong tryc tiép tham gia vio qué trinh
cat got. Chuyén dong phu bao gém chuyén dong diéu chinh va chuyén dong
phéan do.

M. TRUYEN PONG TRONG MAY CONG CU

1. Hinh thirc truyén déng

Can cif vao dac tinh diéu chinh t6c do chuyén dong clia mdy, ngudi ta chia
ra céc hinh thiic truyén dong sau:

1.1. Truyén dan phan cap

Trong gidi han t6c do tlr nho nhdt (n,;,, v,..) 4én 16n nhat (n,,, v,..) chi cé
mot s6 cAp td¢ do goi la truyén din phan cdp.

Nhurge diém cua truyén din phéan cap 13 khi cdn chinh xdc mot toc d6 nao
dé lai khong 6. Vi du mdy tién T620 ¢6 23 cép t6c do tir 12, 5 + 2000 v/ ph.

18



1.2. Truyén dan vo cdp

Trong gidi han t6c do tir nhé nhat dén 16n nhét c6 vo s& cap téc do dugc
goi ta truyén din vo cép. Un diém cha loai ndy 13 cdn t6c d6 nao trong khoang
dy déu c6 (t8¢ do thue duoc 14y bang téc do 1y thuyét).

2. Cac cd cau truyén dan cd khi

2.1. Truyén dan ding banh rang tru di trugt

Banh ring tru thang dé truyén dong giita hai truc song song nhau. Bdnh
rang tru rang nghiéng cé thé truyén dong giffa hai truc song song hoac chéo
nhau, truyén dong banh rang tru rang nghiéng it ding d€ thay déi téc do bing
céch di trugt vi khi do6 ra vao khdp rdt khé. Truyén din bdnh rang in khép
ngoai, chiéu quay bdnh rang chii dong v bi dong ngugc chiéu nhau, an khép
trong chiéu quay banh chtt dong va bi dong ciing chiéu quay.

Thong thudng hop téc do dung két hop cic khoi bdnh rang di truot 2 bac, 3
bdc Vi du: hop toc do c¢6 6 toc do (ky hiéu z = 6) thi dung mét khai 3 bac va
mot khéi 2 bac nhu hinh vé,

Ta goi truc (IIT) Ja truc chinh ¢6 6 t6¢ do i n, + n.Phuong trinh tdng
quat cla xich téc do la:

21 Z
Zl. \ / Z‘. \
d pA '
ndc }-— (I) E—j— - (II) (III) = nlcl + nlL‘ﬁ
Z Z J/
Zy _ Zs‘ | '
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Ta nhan thdy ring mot t6¢ do truc (I) cho ba t6c do truc (II), mot t6c do
truc (II) cho hai t6¢ d6 truc (IIT). Truc (1) ¢6 6 t6c do. Vay ta c6 thé néi vé s6
cap téc do trong truyén din bénh rang 1a: s6 cap t6c do truc cudi bang tich s&
s6 ti s6 truyén ciia cdc nhém bénh rang di truot, 5 day Z = 3.2 = 6.

Chiéu quay cua truc cudi cing so véi chiéu quay cta truc din vao (& day 1a
truc dong co dién) la cing chiéu. Truc (I) ciing chiéu quay dong co (qua bo
truyén dai) tir truc (I) dén truc (III) c6 hai cép truyén, néu s6 cap an khép ngoai
la chén thi chiéu quay ciia truc cudi cing chiéu va s6 cap banh rang an khdp la
1¢ thi ngugc chiéu véi chiéu quay cta truc vao truyén din.

Goi n - 86 cap banh rang an khép ngoai:

(-1) "> 0 cung chiéu néu n chén.

(-1) " < 0 ngugc chiéu néu n 1é

Hop t6c do diing banh rang di trugt ¢6 wu diém 1a thay déi téc do nhanh.

Nhuogc diém cta hop t6c do dung bénh rang di trugt 1 hiéu sudt thap vi
nhiéu banh rang chay khong va khong ding dugc banh rang nghiéng.

2.2. Truyén dan dung banh ring thay thé

Trong trudng hop it khi phai thay déi t6c d6 nhu cdc mdy tu dong hay cic
mdy chuyén diing, sau mot loat san phdm mdi phai thay t6c do dé gia cong

20



loat san phdm khdc cin t6c do khac phu hop, dé don gian ta ding banh ring
thay thé.
Hinh vé 1a so d6 truyén dong dung banh rang [hay thé€ tir truc (I) sang truc

(IT)véi hai banh rang thay thé 4 va bon banh rang thay thé ¢.€. Khi thiét k&
B b d

tan dung dung hai ldn cho méi banh rang 4 hoac
B

hoac

B.
A

L
b d
b cadb d

Diéu kién dé 1ap duoc banh rang thay th€ thong thudng la:
a+bZc+(15722)
c+d2b+(15722)

2
3
o
A
1
I |
===-’B N
===
=
—
€=l 2
E': Ji
 Zams Choh?
n

2.3. Truyén dan dung co cau banh rang hinh thap (norton)

Gia sir cin truyén dong gitra hai truc 1 va II ding co cau banh ring hinh
thap. Co cau gébm bo banh rang hinh thdp (vi diéu kién bén chi giéi han s6
banh riang hinh thap khong qud 7) lién két truyén dong véi truc II thong qua
banh rang dém Z, va banh rang di trugt Z. Ca khéi banh ring Z ,va Z cung vdi
tay gat A di chuyén lan luot dn khép duge véi cac banh rang Z, - Z;

21



|
| -
1l 1
T X|X| X[ X|X|XP—— 1
TR
- Z :
L =T I
1 5% !
|

A
Ti s6 truyén giita truc I va II la:
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Z ;1a s6 rang clia banh rang nao dé6 trong bd banh riang hinh thap.

Uu di€m ctia co cdu nay 12 giam dugc s6 banh ring so véi dung banh rang di
truot va cho nhiéu ti s6 truyén. Vi du hinh vé& ¢6 8 banh rang cho ta 6 ti s6 truyén.

Nhuoc di€m co cdu ¢6 banh rang dém Z ,nén kém ciing vimg, thuong ding
truyén cong sudt nhé nhu nhém co s& hop chay dao may tién T630.

2.4. Truyén dan dung co cau then kéo

Co céu then kéo gém hai khéi banh rang hinh thép lip d6i nhau. kh6i mot
lap c6 dinh trén truc I, khéi hai ldp 16ng khong trén truc II ¢6 ranh then, then
kéo lap trén truc II. Néu then kéo n6i ghép véi banh rang nao thi truyén dong
theo bénh rang dé con banh riang khéc quay tu do.

Uu diém ciia co cdu 12 gon (chiéu truc hop nhd), két cdu chat ché va c6 thé
truyén dong bing bénh rang nghiéng.

Nhugc diém ctia co cdu 1a truc II réng va c6 then di dong nén do bén kém,
truyén lyc nhod. N6 duge ding trong hop chay dao ctia may khoan.
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2.5. Truyén dan dung co cau Mé - an

Co cdu Mé-an goém nhiéu khéi banh rang hai bac giéng nhau. Banh rang Z
di trugt 1an luot an khép véi cdc banh rang Z , trén truc II1. Theo hinh v sé& tao
ra duoc 4 ti s6 truyén. O day c6 kha ning tao ra c4c ti s6 truyén lan can gdp hai
1an nhau. N6 duoc ding trong nhém gédp boi & mdy tién T616:

=44,
257 g
i, =224,
237
ke A L, %0
‘T 7,2 7, Z
p wifal i, Loy fo
Z Ly By i L &

?

GiasittachonZ ;=27 ,vaZ =7, thay vaotréntacéi=2; 1; 1,
. : -

B | —

23



[
|
4
g

AL are
A AIHALL
T 4T
R i g 1
N <=z a z Bt o 3
T L \-| 2J K \ T
mL \z' ;\23 Z¢Y 324 i\z‘;_g_l-_
T g~z E [ i T

3. Co cau truyén dan thuy luc va khi nén

Truyén dan thuy - khi da duogc sir dung tir lau. Ngay nay cing véi su phat
trién nhanh chéng cta cong nghiép dién, dién tir dang truyén din nay c6 vai trd
quan trong trong truyén dong va tu dong diéu khién nhu r6b6t cong nghiép,
trong linh vurec hang khong...

Uu diém chinh cta co céu la chuyén dong ém dé tao ra dugc truyén din vo
cép, kich thuéc, trong lugng nho tao ra duge cong suat truyén 16n, dé tu dong
hod, dé dé phong qua tai...

Nhuoc di€m chinh cia co cdu 1a ché€ do 1am viéc khong 6n dinh khi nhiét
do thay déi.

Chat long va chat khi lam viéc & day diing chti yéu 1a ddu khodng va khong khi.

Nguyén 1y lam viéc chung cla truyén dan kin bang chét long 1a: Pong co
dién quay bom tao ra dp sudt lam quay co cau (dong co chuyén dong quay) hoic
tao ra chuyén dong thing (dong co chuyén dong thing nhu pitston-xilanh).

Hinh v& gidi thiéu so d6 nguyén ly co ban cta truyén din ddu ép cho
chuyén dong thing.

Nguyén ly lam viéc: bom dau 3 quay, diu tir thiing ddu 1 qua bd loc tho 2
ddy dau qua bo loc tinh 2', van mot chiéu 5, van tiét luu 6 téi van dao chiéu 7,
gia str van dao chi€u ¢ vi tri trdi ddu s& qua cira ra A 1én buéng tréi clia xilanh
luc 9 (xilanh luc c6 dinh) ddy pit tong mang ban mdy 8 chuyén dong sang phai

24



véi van téc ¥, , dau trong budng phai clia xi lanh 9 qua cilta B clia van 7 xudng
van can 4 vé thung dau 1.

Néu van dao chiéu 7 & vi tri phai, ddu vao clra B qua buéng phai ctia 9 kéo
ban mdy 8 véi van téc V, ngugc lai, ddu bén bubng trii cia 9 vé cira A theo van
can 4 vé thung dau.

L% STV ey

d H—T17 —

. thiing dau
.2 .Loc thé, loc tinh
. bam

.van can

1
2

3

4

5. van 1 chiéu
6. van tiét luu
7. van dao chiéu
8. ban may

9. xilanh Iuc
10. ap ké

11. van an toan

12. N,, N, nam cham dién dé
diéu khién van 7

Luu ¥ tic dung ctia mot s6 phan tir: van mot chiéu 5, van cén 4 dé gilf ddu
trong h¢ thong khi bom 3 ngimng lam vigc.

Van tiét lru 6 dé diéu chinh t6c do ban may 8.

Van dio chiéu 7 vé& trén co s& ¢6 ba vi trf diéu khién bang dién tir (nam
cham dién N, N,) vi tri giita ban mdy khong chuyén dong. Nam cham N, N,
dé diéu khién van dao chiéu 0 vi tri trdi hoac phai.

Van an toan 11 dé phong qud tai cho hé thong. Néu 4p suét qua van qua 16n
hon quy dinh thi ddu qua van vé thing déu.

25



IV.PHAN LOAI VA KY HIEU CAC MAY CONG CU

1. Phan loai may

C6 nhicu cich phan loai mdy cong cu:

- Theo mitc d¢ pham vi st dung c6: médy van nang, mdy chuyén mén hod,
mdy chuyén ding, méy t6 hgp. Mic van nang & day chi ¢6 giéi han trong pham
vi cong nghe, déi tugng gia cong vi du tién ren vit van nang, phay van nang...
c6 thé van ning rong lam nhiéu viéc nhu tién, khoan mai... nhu mdy 1A95 cé
thé tién, khoan, phay.

- Theo mitc ty dong hod:cé may ban tr dong, tu dong.

- Theo cdp chinh xdc: ¢6 cdp chinh x4dc thudng, cao va dic biét cao. Theo tiéu
chudn Viét Nam, mdy céng cu ¢6 5 cép chinh xdc: cdp E la cip chinh xac
thudng, c&p chinh x4c ting D, cdp chinh x4c cao C, dac biét cao B va siéu
chinh xdc A(chll y€u la cc mdy truéng).

-Theo trong lugng: loai nhe ¢6 trong luong 1 tén, loai trung binh t6i 10 tan,
loai néng tir 10 dén 30 t4n, mdy hang ning tir 30 dén 100 tan, loai cue nang
hon 100 tédn (mdy tién dimg cuc ning c6 trong hrgng téi 1600 tan).

2. Ky hiéu may

Ky hi¢u may ghi 18 nhém mdy bing chir cdi ghi & dau tién, ki€u may ghi
bang mét chit s§ ti€p theo, hai s6 ti€p theo chi kich thuée quan trong cho si
dung va n€u thém chit cdi nao dé nira 1 chi rd chic ning, mic do tu dong, do
chinh xdc va sy cdi ti€n mdy.

Vidu: Miy T620A

- Chir cai T - méy tién

- S6 6 - van nang

-56 20 - chi chiéu cao tim mdy 12 200 mm, tuong iing v&i dudng kinh gia
cong tdn nhat 1a 400 mm. _

- Chit cdi A chi str cai ti€n tit mdy T620.

Nude ta ding chit cdi ddu tien dé ky hiéu tén méy (T - tién; KD - khoan
doa; M - mai; TH - t6 hop; P - phay; BX - bao xoc; C - cét dit...)

Nudc Nga cling ky hiéu trong tur, nhung khong dung chir cai ddu tién, ma
thay bang s& (1 - tién; 2 - khoan, doa, t8 hop; 3 - mai...). M&i nuée ¢6 mot ky
hiéus may khdc nhau.
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Cau hdi én tip

1. Néu cac chuyén ddng tao hinh va sy tdng hgp chuyén dong tao hinh trén may
cong cy? _
2. Trinh bay cac ¢d ¢au truyén dan cd khi va ca cdu truyén dan thuy luc ?

3. Néu cach phan loai may va ky hiéu may céng cu ?
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Chuong 2

MAY TIEN

Muc tiéu:

- Nghién citu cac loai may tién.

- Doc dugce s d6 déng cac loai may tién.

- N&m dugc nguyén ly tam viéc va cdu tao cac co ciu dac biét thudng dung trong
may tién.

- Gidi thigu mot s6 loai may tién: Rd von ve, tién tu déng, may tién cut, may tién dimg

Trong tam:

May tién 16K20.

I. CONG DUNG VA PHAN LOAI

1. Coéng dung

Miy tién dugc skt dung khd rong rai va chiém ti Ié cao trong cdc mdy
cat kim loai trong nha mdy, trong cdc cong ty co khi.

Céng dung clia mdy tién la d€ gia cong chi ti€t ¢6 dang tron xo0ay nhu
mat tru, c6n, khoan 19, tién ren, cat dift, khoa mat phing...

Trén mdy tién c6 thé gia cong mat bat ky d6i v6i nhimg mat cét 1a bat
ky nhu mat bau duc, mit cam... néu trén mdy cé nhirng thiét bi dic biét.
Trén mdy tién c6 thé trang bi cdc dd g4 mai, d6 gd phay, dé ga tién chép
hinh, !lan nham.

Cong viéc tién chi€m mot vi tri quan trong trong cdc nha méy cd khi.

2. Phan loai

a. Dua vao vi tri truc chinh song song véi mat dat hay thing géc voi
mit ddt ma cé thé 1a may tién ngang hay mdy tién diing.
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b. Theo cong dung ¢é may tién van nang, may chuyén dung nhuw may
tién ren chinh xdc, tién truc khuyu...

c. Theo mitc dé tu dong hod c6 mdy tién ban w dong, tién ty dong (dicu
khién cing diing cam), méy tién diéu khién theo chuong trinh (NC, CNC).

Mady tién van nang lai dugc phan ra mdy tién vit me va mdy tién thuong. May
tién thuong thi khong cé vit me, mudn cét ren phai cé dung cu cét ren riéng.

IL. MAY TIEN REN VIT VAN NANG T620

Mdy T620 do nha may ch€ tao may cong cu s6 1 ch€ tao

Cdc b6 phin chinh cia mdy:

- Bo phan cd dinh trén than mdy ¢6 lip hop téc dd (v truée) mang truc
chinh va hop chay dao (hop budc tién).

- Ba phan di dong: y dong (u sau) va ban dao (ban truot xe dao)

- Bo phan diéu khién: cdc tay gat, nit bdm, céng tac hanh trinh, bang
dién diéu khién...

- Hé théng boi tron 1am lanh, chi€u sdng va cdc phu ting kém theo
nhir gid d&, mam cap, mdi chéng tam, banh rang thay thé.

Cdc chuyén dong ciia may:

- Chuyén déng chinh 12 chuyén dong quay tron cia truc chinh mang
vat lam.

- Chuyén dong chay dao hay chuyén dong ti€n doc va tién ngang dit
& dung cuy cat.

1. Pic tinh ky thuat cia may T620

- Dudng kinh gia cong 16n nhat: 400 mm

- Dudng kinh gia cong 16n nhat dudi ban dao: 220 mm

- Dudng kinh 16n nhit 16 truc chinh: 36 mm

- Khoang cach giita hai tam: 710, 1000, 1400 mm

- S8 cdp toc do truc chinh: 23

- 86 vong quay truc chinh: 12, 5 + 2000 v/ph

- 86 lugng chay dao doc va ngang: 48

- Lugng chay dao:
doc: 0,07 - 4,46 mm/vong
ngang: 0,035 - 2,08 mm/vong
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- Cat dugc céc loai ren: Quéc t&, Anh, Modun, Pit.
- Con mod6e 16 truc chinh s6 5

Kinh chin phoi

A 1112 1344 Usw ]
/15 16 17 18 19 Ti dign

Hép hude 1ifn

=|

; i SN HLE Gy Vi
J E gD 1 ‘, fi me
i
Famamae 20 B .
BE may 41 triii /“(_[ 2‘3 27 1 1 = & Truc tran
Thanh ring Blin trugnt Mine Thin miv &
e dao img phoi i >

BE mily bén phai

May tién ren vit van nang T620

I - Tay dat tri s6 budc tién hodc budc ren; 2 - Tay ddit budc tién hodc buée
ren; 3, 20 - Tay diéu khién khp ly hop ma sdt truyén dong chinh; 4, 7 - Tay
dat 16c dp quay cia truc chinh; 5 - Tay ddt ren tiéu chudn hodc ren khuéch
dai, 6 - Tay dat ren trdi hodc ren phdi; 8 - Tay ngdt banh rdng ra khdi thanh
rdng khi cdt ren; 9 - Tay dich chuyén ban truot ngang, 10 - Tay quay va kep
chat 6 dao; 11 - Tay dich chuyén ban truot doc; 13 - Tay gat buoc tién doc va
ngang; 14 - Tay ham nong u sau; 15 - Tay ham u sau trén bang mdy; 2 - Tay
diéu khién dai o¢ hai nita cia vit me; 12 - Cong tdc chay nhanh xe dao; 22 -
Niit bam déng mo déng co truyén déng chinh; 16 - Vé ldng nong u sau; 23 -
V6 lang dich chuyén ban xe dao; 17 - Céng tdc dén chiéu sdng cuc bo; 18 -
Cong tac chung; 19 - Cong tdc mdy bom dung dich tron ngugi.

2. Cac xich truyén dong

2.1. Xich toc do: Tir dong co dién 10kW, 1450 v/ph, qua bo truyén dai thang

$142
$254

vao hop t6c do dén truc chinh. tém tit dudng truyén theo hinh vé sau.
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Ly hop ma sat M1

4 I [T '/ I
[
\ il {;)l___b_aims: quay ngutic
Oudng
quay thuan @
(M v
I
(3) (2 (2)
1
AT A,
e / \
Buding truyén Buting truyén Ny
téc dé cao t6c d6 thap

Céc s6 ghi (1), (2), (3) trén so d6 1a s6 cap banh rang an khop.
Phuong trinh téng quat xich t6c do

0 B 2 2
24 38 47 8 »
uso 4 m1) /—J‘L—X I 1&\—“/ /ﬂ\v Lt vi- 2.
260 \34/ \55/ 60 \49/ 54\V|I=n,—nm
51 38
B

Pay 1a phuong trinh xich dong téng hop biéu thi moi kha nang bién doi t6c
do ctia mdy. Qua phuong trinh ndy ta tinh dugc s6 t6c do cho dudng truyén
thuan cua may nhu sau:

+ Pudng t6c d6 cao c6 6 t6c do (vi giita truc I -IV ¢6 6 kha nang thay d6i
toc do: gat l1an lugt hai khéi banh rang hai bac va 3 bac di truet, tir truc IV truc
ti€p dén truc VII khong c6 kha nang thay déi toc do vé s6 luong).

+ Pudng t6c do thap c6 2 x3x 2x2=24 t6¢ do (theo tinh toan, vi c6 24 kha
nang gat 1an luot 4 khoi banh rang di truot trén dudng nay). Nhung thuc & dudng
nay chi con 18 téc do, vi giita truc IV va VI c6 hai khéi banh rang di truot hai
bac c6 khé nang cho ta 4 ty s6 truyén nhung thuc t€ chi con 3 ty s6 truyén.
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Do d6 s6 t6c do ciia dudmng téc do thap phai tinh lai nhu sau:

L= 2x3x 2x2 .18
conl

Ba ty s6 truyén 1/1, 1/4, 1/16 né&u tinh nguge trd lai (d4o nguoc xich
truyén) s& duge 1/1, 4/1, 16/1 goi 12 iy, s, 4y diing d€ cét ren bude khuyéch dai,
nén hién tugng tring ndy khong thé tranh duoc.

Tém lai dé tinh s6 tdc do dwdng quay thuan ta phai tdng hop ca dudng téc
do thip va dudmg toc do cao:

Puong t6c do thip c¢6 6 toc d6 tirnjg nyg.......... Ny

Pudng t6c do cao gom 18 tdc do tirny, n,.......... N5

Nhung khi thiét k& tri s6 t6c d6 n  ~n,qnén may chi con 23 t6c do.

May cé 12 toc d6 chay nguoc.

2.2. Xich chay dao

Dung cit ren va tién trom.

2.2.1. Cat ren

Midy T620 cat dugc bdn loai ren tmg véi bon kha ning diéu chinh: ding 2
cap banh ring thay th& (42/50, 64/97) va cho nhdm co sd dliing co cdu norton chil
déng hoidc bi dong. Dudng truyén dong chung clia bon loai ren theo qui luat:

Truc chinh mang phoi quay 1 vong (1 vong tc) thi ban dao mang dao phai
tinh tién mot lugng bang budc ren cén cét t,.
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So d6 nguyén |y truyén dn cho xich cit ren ducc mé td nhu hinh v& sau.

T
1 vong t, ,
. N\
; !

3
l

e - ty 86 truyén ddo chiéu dé cit ren phéi hodc trdi thudng bing 1.

i, - ty 88 truyén cho banh ring thay thé,

i, -ty $O truyén trong nhém co s¢, & mdy ndy dung co cdu Norton cho 7 ty
$0 truyén twrong Ung vai 6 ring 1a: 26, 28, 32, 36, 40, 44, 48.

iy - ty sO truyén nhom gép boi. Nhém gdp boi ¢6 4 ty sd truyén

- budc vit me doc.
=12
- Xich cdt ren qudc 1€ (con goi 1a ren hé mét): ding banh ring thay thé
42/50 va co cdu Norton chi dong:

1vg(VH)—(V111)£ 202 B praxin SMS(XV).12=1,
42 50 36 28

1tl lcs
Trong dé Z ; 1a mot trong 7 banh rang trong co ciu norton tuong ung s6
budc ren cén cét t  tuong ng.

m

Tir d6 suy ra cong thife diéu chinh:
ty =K. Z; i
K, - tich s6 cho tit ca cdc s6 ¢ dinh trong phuong trinh trén;

ti-ule véi Ziva iy,
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- Xich cdt ren mé dun: loai ren ndy ding trong méi ghép dong. Ky hiéu m
= t/%. Phuong trinh xich cét ren modun nhu cét ren Quéc t€ nhung chi khéc 1a
diing banh rang thay thé i, = 64/97.

Z,
lvg(VH)—(V[H)i-z— O 222 4 xiri SMS(XV)12=1,
42 97 73628

1 1
Tuong tu suy ra:
m; =K, Z; iy,
m, ty & véi Z,vai,,
- Xich cdt ren Anh: Loal nay ding twong ty nhu ren Qudc t&. Ky hiéu K-s6
vong ren trong mot tdc Anh (mét tdc Anh 1"= 25, 4mm).
Pudng truyén ren Anh theo co ciu norton bi dong va dung bdnh ring thay
thé nhu ren qudc t¢ 42/50.
Phurong trinh xich déng:

4242 3528 28 36 35 28 254
Wwe(Vih—VH)——(X)-—~— ———— (XD M5 12=¢, -
K [) ( 04250(X)2835( 025 Z 28 35( DiMXD) K,

Tir trén suy ra: Ki=K,.Z; L

Fan
K ty 1& thudn véi Z, va ty 1¢ nghich véi i,
- Xich cdt ren Pir: loai ren nay ¢6 cong dung nhu ren modun.
1" 254  254rn
m  m 1

Ky hieu: D,

(D,; - tinh theo don vi Anh, ta s6 mé dun trong mot tdc Anh)
Phuong trinh xich nhu cit Anh va diing bénh ring thay th€ 64/97

gy w2220y 22 28 (0 2222 2 i M w2 =1, =25
42 97 2835 "257 283 D,
) i
Tuongtwtacé: D, =K, -Z,-—
I
zh

D, - ty 18 thuan v6i Z, ty 1¢ nghich v&i iy,
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- Cat ren khuéch dai: ren khuyéch dai 12 ren c6 budc 16n, thudng diing cét
ren nhiéu ddw mé6i, tién ranh ddu trong bac... Ren khuyéch dai s& khuyéch dai
dugce 4 loai ren tiéu chudn ké trén. Ty s6 truyén khuéch dai 1a 2, 8, 32 14n va ty

s6 truyén dao chiéu fdc=75"6=5 s€ ¢O thém hai ty s6 truyén khuéch dai nira 13 4,
16 1an.
Phuong trinh cét ren khuéch dai t6m tit nhu sau:

) 60
49 60
N / \ / \60
LogVID == (V1) (V) VID VHD iy o d g (XV)MS502 = 1,
22

22

- Cdt ren chinh xdc: Yéu cdu dudng truyén ngin nhat, dudng truyén ngin
nhat la d€n i, dong céc ly hop M,, M ;, M , d€ truc ti€p quay truc vit me XV.

- Cdt ren mgt ddu: 1a dudng xodn acsimet nhu trong mam cip 3 véu.
Nguyén tac la phoi quay tron déu va dao tién tién déu vio tam. Tién ren yéu ciu
ty s6 truyén chinh xdc.O day c6 b6 trf thém & ly hop M, ¢6 banh ring 28 gat an
khép véi banh rang 56 lap ¢6 dinh véi truc XVI va tir d6 qua ban xe dao dén
truc vit me ngang c¢é budc ren t = 5 mm.

2.2.2. Tién trom

Dudng truyén dong giéng nhu tién ren, nhung dén ly hop M5, & vi trf giita
hai banh rang c¢6 Z=28 an khdp véi hai banh rang cé Z=56 truyén qua ly hop
siéu viét vao tryc tron i truc vit -bénh vit 6/28.T¥ tryuc nay truyén vé hai nga
vé phia trai dé€ tién doc va vé phia phdi dén vit me ngang.

- Tién tron doc: tit truc banh vit 28 qua cap bénh ringd4/60 (binh rang 60
16ng khong trén truc) qua ly hop vau dén cap banh ring 14/66 t6i banh ring z
=10, m = 3, ban xe dao chay vé phia mam cap, mudn dao chiéu nguoc lai thi
gat ly hop vau dé néi chuyén dong qua banh ring dém Z = 38, dudng nguoc lai
qua bdnh rang - thanh rang - ban dao chay doc.

- Tién tron ngang: gi6ng nhu tién tron doc nhimg di theo ngd bén phai dé
dén ban dao ngang qua vit me ngang t = 5 mm. Ddo chiéu chay dao tién tron
doc, ngang nhu hinh v& dudi.
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- Chay dao nhanh: May c6é dong co dién chay dao nhanh cong suat 1kW; n
= 1410 v/ph, qua bd truyén dai (bén phai cu6i hinh v&) lam truc tron quay nhanh.

XiX

XX
A 38
' 7
Ddo chiéu tién tron
III. MAY TIEN 16K20
1. Pac tinh ky thuat may 16K20
- Puong kinh 16n nhat cta chi tiét gia cong, mm:
Trén bang may 400
Trén ban trugt ngang cua xe dao 220
- Khoang cach giita hai miii tim, mm 710, 1000, 1400, 2000
- S8 t6¢ do quay cua truc chinh: 24
- Gi6i han s6 vong quay cua truc chinh v/ph: 12,5 - 1600
- Gi6i han s6 budc tién mm/vong:
Doc 0,05 - 2,8
Ngang . 0,025-1,4
- Budc ren:
Hé mét, mm 0,5-112
Hé Anh, s6 vong ren trong 1" 56-0,5
- Cong sudt cua dong co chinh, kW 10
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Céac bo phan chinh ctia mdy tién 16K20:

Kinh chdn phoi

U sau

i <W .
Thanh ring Bin trugit xe dao
Ming hitnge phoi

H&p budc 1ifn

Thin mdy

2. So do truyén dong may 16 K20

2.1. Xich toc do

Tir dong co dién chinh 10 kW, 1460 v/ph qua bd truyén dai thang vao hop
toc do dén truc chinh.

Phuong trinh téng quadt xich téc do:

<
NIz
<
8les
/

V= n,

N

k3 B8 Bl Sk

|
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Qua phirong trinh nay ta c6 thé tinh duoc s6 t6c do cha méy:

- 86 t6c do quay thuan: 2 x 3 x2 x2 = 24.

- 86 t6c¢ d6 quay nguoc: 3x 2 x2 =12

2.2. Xich chay dao - Dung cét ren va tién tron.

221.Cdtren

Méy 16K20 cit dwoc bén loai ren: ren quéc t€, ren Anh, ren Md dun, ren

Pit, ren khuéch dai, ren chinh xdc. Dudng truyén dong chung ctia bdn loai ren
theo qui luat:

Trye chinh mang phéi quay 1 vong (1 vdng tc) thi ban dao mang dao phai

tinh ti€én mot lugng bang budc ren cdn cét t,,

cié’n truc XII. Trang thai lam viéc cia cdc ly hgp nhu sau: M2 ma, ~ #3

- Cdit ren quéc 1€ va ren Anh:
40 86
86 64

Chuyén dong quaytir truc chinh qua igy.pis,, DO banh rang thay thé —

7

T ; M5,

Phuong trinh xich dong
28
28
30 28
45 \ 35
Ivongte = 60 X = X]E XH—2—§ XIH €—— XV I XV
60 86 64 28
/ 30
30 0.25 2~ ¢o cdu dido chiéu 42
25 45 30

40

18 35

\ EE\
XVI XVII M5 Béng XXI.t,(12) =t

48
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Chit y: Ren qudc t€ va ren Anh ding cho m6i ghép bu léng, dai é6c...
Nhung ren Anh khong do theo chiéu dai buéc ren ma tinh theo K 1a s& vong
ren trén mét tic Anh.

25,4

Ly

hay . _254

K =

- Cdt ren M6 dun va va ren Pit

Ren Mé dun va ren Pit ding cho truyén dong truc vit. Khi tién ching sir

dung bd banh rang thay thé == 60 86 Trang thai 1am viéc cha céc ly hop nhu
73 36

L) m-—+ (‘_
sau: M2 mo;, M3 7

; ; M3 déng.

Pudng truyén dong tir truc XII dén XV di ngLf(;fc lai v6i dudng cit ren quéc
t€ va ren Anh nhu sau:

Xl —o— X1V —» X1 —2— XV

Phuong trinh xich dong

28
28’

30 35

45 N\ 28

lvongte == 60 60 86 — XI. 2 — >£< XV xi 30 xv
60 ?3 367728 M 34 33

/ 2

30 25 30

25 45 30

42

Co cédu ddo chiéu
18

NV N

XVI XVII M5 PBéng XXI. ¢, (12) =t
\ 28 / \ 15 / ’
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Cht y:

- Ren Mo dun don vi do m (m6 dun) tinh theo {,=7n.m

- Ren Pit ky hi¢u don vi do luong 14 D,

- D 14 tri $6 nghich dao clia m do theo don vi Anh (goi 12 s6 m trong mét
tac Anh).

25,4 {

D = ma m=-",
& m T
254 254x 25,47
D, =——="2"hay!, =
’ I._f.’.. L ! b,
T

- Cdt ren khuéch dai: ren khuéch dai 1a ren ¢6 budc 16n, thuong diing cét
ren nhiéu ddu mai, tién ranh dan trong bac... Ren khuéch dai s& khuéch dai
dugce 4 loai ren tiéu chudn ké trén. Ty s6 truyén khuéch dai 1a 2, 8, 32 14n. Nén
duong truyén dong khoéng néi tir truc VI xubng truc VIII ma di vong len V - IV
- 111 -VIIL

Phuong trinh cét ren Khuéch dai tém tiit nhu sau:

60

15,
60 .72 / \ 4

Ivong tc VI—V — 1V
30 18 45
s/
45

- Cdt ren chinh xdc:

Yéu cdu dudng truyén ngan nhét. Dudng truyén ngén nhét 12 dén i, déng
cde ly hgp M, M d¢ true ti€p quay truc vit me XXI.

Muén tao ra cdc budc ren khdc nhau phdi tinh ty s truyén i, dé chon cédc
cap banh rang thay thé pht hop.

- Cdt ren mdt déu:

Diing gta cong dudng xodn Acsimet nhu trong mam cap 3 vau. Nguyén
tac la phoi quay tron déu va dao tién tién déu vao tam. Dudng truyén tir hop
budc ti€n ra truc tron vao hop xe dao t6i vit me ngang (gidng tién tron chay
dao ngang).
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2.2.2. Tién trom

Puemg truyén déng giéng nhu tién ren, nhung dén truc XVII Iy hop M5
mé- XIX - XX -XXI -XX11 (O truc XXc6 b6 tri ly hap siéu viét) truyén vao
hop xe dao tir 46 chia 1am hai ngé vé.phia trdi dé€ tién doc va vé phia phai dén
vit me ngang.

- Tién tron doc: Tit truc vit banh vit 4/21 qua cap banh rang 36 qua ly hop
41

vAu M7a dén cap banh rang 17/66 t6i banh rang z =10, m = 3, ban xe dao chay vé
phia mam cap, mudn dao chiéu nguge lai thi gat ly hop véu M7b dé n6i chuyén
déng cho chiéu nguoc lai, qua banh réang - thanh ring - ban dao chay doc.

- Tién tron ngang: Gidng nhut tién tron doc nhung di theo nga bén phai, qua
ly hop M8 dé dén ban dao ngang qua vit me ngang t =5 mm.

- Chay dao nhanh: Mdy ¢6 dong co dién chay dao nhanh cong sudi N =0,
75 kW; n = 1450 v/ph, qua bo truyén dai i, = 85/127 (bén phai cudi hinh v&)
lam truc tron quay nhanh.

3. Cac co cau dic biét

3.1. Ly hgp siéu viét

Trong xich chay dao khi tién tron ¢6 hai déng co déu truyén chuyén doéng t6i
truc tron, d6 1a dong co chinh va dong co chay dao nhanh, t6c d6 cla hai duong
truyén khic nhau, din dén truc tron s€ bi xoln gy. Vi vy & truc XX ¢6 bo tri co
cu ly hop siéu viét (ly hop mot chiéu) dé phan téch chuyén dong téi truc tron.
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Nguyén Iy lam viéc: Khi chay dao cong tic v ngodi lién vdi banh rang 39
quay theo chiéu n,, 16 so luén ddy con lan ket gitta vo va 15i 1dp then véi truc
XX 1am truc XX quay theo, trong khi d6 muén chay dao nhanh n, (n,>>n,). Do
6 chuyén dong twong ddi (n,-n,) con lan c6 xu hudng bi ddy lot vao khoang
tréng gifrta vo va 161, vé va 16i tich roi truc XX chi quay véi t6c do n,

3.2. Co cdu an toan chay dao

Cédc mdy tién déu c6 co cau an toan cho chay dao. Nguyén 1y chung 1a khi
cat qud tai hoac do nguyén nhan gl d6 ma ban mdy khong chuyén déng dugc
thi phai cit dudmg truyén.

So d6 nguyén Iy ly hop an toan cho may 16K20 nhu hinh vé

{32 z=21

v~

Nguyén Iy lam viéc:

Tir truc tron truyén qua cip banh ring 32/30, nhd & so (2) ddy nira dong
(1) chra ly hop vdu M sang trdi, mémen dugc truyén qua ly hop qua truyén déng
tryc vit- banh vit 4/21 lam ban dao doc hodc ngang chuyén dong. Khi qud tai
ban mdy ngung chuyén déng, théng qua banh vit- truc vit lam(1) khong quay,
trong khi d6 banh rang 30 vin quay, ly hop bi trugt ép 16 xo téch ly hop, ngét
chuyén dong, dai &c (3) dé diéu chinh 1o xo. Nhugc diém I loai nay gay on.

Vi tién ren bi qud tai c6 cdch don gian nhdt 12 didt chét n6i v6i truc vit me

- Co cdu an toan chay dao ciia mdy T630 (hodic 1A62): Dung co vau truc
vit roi truyén dong tir truc tron téi 1-2 ly hgp M truc vit 16ng khong 3, banh vit
4 dén ban dao, khi qu4 tai banh vit bi giif lai, Iy hop M truot ép 10 so ddy thanh
chong sang phai tryc vit roi xubng, ngit chuyén dong. Muén tiép tuc 1am viéc
thi phai nang truc vit 1én vé vi trf an khép duoc.
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| bénh vit

o 8cu dléu chinh
1 K\Lx/ M %
-._;_J l ] ﬁ
Yot ]
73l & vhin oo 7.~ true vit bj rol xuéng

3 2

0 L]

”!' b thanh chéhg

- Dai 6c hai nita: Quay tay quay 1, dia quay 2. Trén mat ddu dia 2 c6 ranh
cong huéng tam din huéng cho hai chét 3 dich chuyén, cdc chét nay gén cing
v6i 2 nlra dai 6c 4, 5. Hai ntra dai 6c ndy s€ cing ti€n hodc clng lui ra theo
dudng thing (du6i c4) thing ding.

chét 3 ‘ 4

IV. GIGI THIEU MOT SO MAY TIEN KHAC

1. May tién ré von ve

- Duing trong san xudt hang loat dé gia cong san phdm c6 dang tron xoay,
lam nhiéu cong viéc bang nhiéu dao khéc nhau: dao tién, khoan, ta-ro, ban ren,
doa v.v...Tuy theo san phdm gia cong, khi diéu chinh mdy ta lap sdn trén mdy
tat ca cac dao cin dung theo thit tur qui trinh cong nghé da dinh.

Vé hinh dang bén ngoai mdy nay giong mdy tién thuong nhung c6 thém
mot u dao(ldp duoc nhiéu dao) thay chd u dong ctia mdy tién, mdy cé thém mot
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s6 cit dé han ché hanh trinh tién doc dé xdc dinh chiéu dai khi gia cong. My
khong cé truc vit me vi khong tién ren bang vit me (thay bing ta ro, ban ren,
thuée chép hinh ren mau...) cé hop chay dao ré-von-ve dé diéu khién chay dao
tu dong u dao ré-von-ve. ‘

- Phén loai: Hién nay nguoi ta phan ra may gia cong vat liéu thanh va may
gia cong bang mam cap hodc mdy cé u ré-von-ve thang ditng va mdy c6 u ré-
von-ve nam ngang.

- Kich thuéc co ban clia mdy la: duong kinh 16n nhét cta thanh gia cong
(loai may gia cong vat liéu thanh) va duong kinh 16n nhat cia chi tiét gia cong
trén than may va trén ban dao (loai mdy gia cong trén mam cap).

- Dic diém chinh clia mdy la: Gia cong chi tiét theo nguyén tic tap trung
nguyén cong, nang sudt cao, thoi gian phu it nhét, tho diéu khién mdy bac thap,
ton thoi gian diéu chinh.

May tién ré von ve cé dau révonve truc ding:

I - Bé may, 2 - Xe dao ngang, 3 - U trudc, 4 - Gid dé (do ga dé cdt ren bdang
dao), 5 - Pau ré von ve, 6 - Ban truot, 7 - Tu dién
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2. May tién dimg.

Diing gia cong chi tiét ¢6 dudong kinh 16n t6i hon 20m, trong luong mdy t6i
hon 1.700 tan.

Do chi tiét quay xung quanh true thing ding nén g dat chi ti€t an toan,
chinh xéac cao.

C6 2 loai: Loai mét tru va loai 2 tru

3. May tién CNC do IMI Holding thiét ké va ché tao

CAu tridc co ban cia may tién CNC 1a truc chinh b tri nam ngang, ban may
b6 trf trén mat phang nim ngang. Kep phoi bang mam cap hoac déu chéng tam
c¢6 khia nham dé truyén mo men xoan.

M4y tién CNC c6 kha nang cong nghé nhu: tién tron, tién ren, khoan,
khoét, doa, cat diit...

May tién CNC dugc xay dung trén co so cac cum cd ban sau:

- U truéc mang truc chinh, 1am nhiém vu tao téc do cat got. Truc chinh
thuong dugc din dong bdi dong co mot chiéu kiéu secvo c6 kha nang diéu
khién toc do vo cap.
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- U sau b6 tri d6i dién véi u trude. Chuyén dong u sau thuc hién theo
chuong trinh diéu khién. U sau ¢6 chuyén dong I vé phia gi4 dung cu dé thuc
hién thay dung cu.Chiic nang u sau c6 thé xem nhu 1a mot didu revonve luu tri
dung cu. Y

- Gid dung cu c6 két ciu da dang nhung phai dim bio thay dung cu dé
dang va nhanh chéng. Khi thay dung cu gi4 dung cu chuyén dong dén vi tri x4c
dinh d€ thuc hién qu4 trinh nay. Tuy theo mic dé tr dong hod ma mdy b6 tri
thém & tich phoi va thay phoi tu dong.

Dic tinh ky thuat ciia méy

- Hanh trinh: X, Z2200x650 mm
- Bong co: X, ZDC Servo

- Téc d6 chay nhanh: 5000 mm/phuit

- Téc do chay cat got: 1- 3000 mm/phuit
- L6 con truc chinh: BT40

- Puong kinh 16 truc chinh: 44 mm

- Cong sudt truc chinh: 11kw

- T6c do truc chinh: 10-2000 vong/phiit
- Duong kinh mam cap: 250 mm

- Chiéu cao tam: 200 mm

- Bo dléu khién: Siemens 802C
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4. May Trung tam GC ngang CNC do IMI Holding thiét ké va ché tao

Trén mdy c6 thé lam céc cong viéc tién, dac biét gia cong cau khong gian.

Pac tinh k¥ thuat cia may
- Kich thuéc ban:

- Hanh trinh X, Y, Z:
-bong co X, Y, Z:

- Téc do6 chay nhanh:

- T6c do chay cat got:

- L& con truc chinh:

- Buong kinh 16 truc chinh:
- Cong sudt truc chinh:

- Téc do truc chinh:

- Bo dIéu khién:

500x500 mm
620x500x350 mm
DC Servo

5000 mm/phut

1- 3000 mm/phiit
BT40

65 mm

3, 7kw

20-2000 vong/phuit
TNC310, Heidenhein
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Cau hoi on tap

1. Trinh bay vé& may tién ren vit van niing T620 (1K62) ?

2.Trinh bay céc xich truyén déng pﬂa may tién ren vit van nang 16K20 ?

3. Hay néu cdu tao va nguyén ly am viéc cac co cdu dic biét dung trong may tién
ren vit van nang ?

4. Néu cong dung mét s6 may tién khac ?

Bai tap thuc hanh

Thife hanh: Biéu chinh may tién T620, tién doc mot truc D = 50 chidu dai L = 300.
Vat lidu thép cac bon két c8u <0,6%C khéng vé clng o, = 75KG/mm2, tif phdi cd dudng
kinh De = 54 bdng dao hgp kim cling T5K10.Qua trinh cit khéng tudi ngudi. Chi tiét ga trén
2 mili tam:

- Chiéu sau citt = 2mm

- Budc tién S,, = 0,2mm/véng

- 86 vong quay may n = 765 vfph
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Chuong 3

MAY KHOAN

Mug tigu:

- Nghién ciiu cac loai may gia cong 18

- Boc dugc so dd déng cac loai may khoan.

- Nam duge nguyén ly lam viéc va cdu tao cac co cdu dac bigt thudng ding trong
may khoan.

- Gidi thiéu mdt s& loai may khoan va doa khac.,

Trong tam:

- May khoan ding 2135.

- May khoan cén 2B56,

Mdy khoan ding dé€ tao hinh cdc mat tru trén trong bing dung cu khoan,
khoét (xody), doa. Phuong phéap tao hinh & day 1a phuong phdp quy tich do
ti€p xiic di€m giita dung cy va phoi. Do dé cdu tric phdn tao hinh cha méy
khoan van nang cé cung dang cdu tric nhu nhimg may tién. Nhin chung cdc
may khoan khac nhau 12 do mét vai bién hinh phu thudc vao cdu tao va cong
dung dac biét cita né. Riéng mdy khoan cén cé cdu tric dong hoc phic tap
hon vi ¢6 nhitng nhém chuyén déng phu do dong o rieng truyén din. Cu
triic dong hoc d¢€ di dong chiéu truc mili khoan theo chu k¥ nhdm thoat phoi
cit dé dang.

I. CONG DUNG VA PHAN LOAI
1. Cong dung

Do cau triic dong hoc, ngoai s& trudng khoan 16 thi médy khoan c6 thé gia
cong ren trong 16 bang ta ré, doa thudng, mai nghién 16 v.v...
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2. Phan loai

C6 céc kiéu may khoan van niang nhu sau:

1. M4y khoan ban mot truc chinh dé khoan 16 nhé, médy duoce dung nhiéu
trong nganh ché tao dung cu. Truc chinh ¢é s6 vong quay cao.

2. Mdy khoan dimg dugc dung rong rdi dé gia cong 18 trén céc chi tiét khong
I6n. Ta phai xé dich chi tiét sao cho truc miii khoan triing véi truc 16 cin khoan.

3. Mdy khoan cdn (con goi 1a may Khoan hudng kinh) dé khoan céc 16 trén chi
tict ¢é kich thude 16n. Chi tiét dat ¢ dinh, con hop truc chinh khoan s& di déng
tinh tién doc can khoan va xung quanh tru cin khoan tring véi truc 18 ¢dn khoan.

4. Mdy khoan nhiéu truc chinh ting nang suit lao déng cao hon nhiéu so
v may khoan mét truc chinh,

5. May khoan ngang d¢ khoan 16 sau.

Ngodi ra con ¢é may khoan 18 tam dé khoan 16 tam trén cac mit dau phoi.

Céc kich thude co ban cia mdy khoan la: duong kinh 16n nhat khoan duge
doi véi vat liéu gia cong dd quy dinh, kich thuée c¢on truc chinh va hanh trinh I6n
nhat clia truc chinh, khodng céch tir mat dau truc chinh dén ban may hay tam dé.

Do chinh xdc 16 khoan thudng dat IT9 (cép III).

I1. MAY KHOAN PUNG 2135 (K135)
1. B3c tinh k¥ thuat may 2135

- Dudng kinh ién nhit khoan thép 35 mm

- Con modc truc chinh N°4

- Cong suit dong co 6kw

- S8 vong quay truc chinh 68 - 1100 v/ph

- Budce tién 0,11 - 1,6 mm/v
- Lurc huéng truc cho phép cua co ciu tién dao 1600 KG

2. Cac xich truyén déng
2.1. Xich téc do: tir dong co N = 5,2kW, n = 1440v/ph, cap bénh rang >+

56
khéi banh rang di truegt ba bac (ig;gi;g) - cap banh rang thay thé 22 khaoi
32 48 40 60
o . . 43 18 . , .
banh rang di truot hai bac (E;E) - téi truc chinh quay tron.
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2.2. Xich chay dao: Tir truc chinh mang miii khoan (trén hop téc do)

40 25 32 qua (ﬁ;z—g) tGi co cau banh rang then kéo - — (truc vit banh vit)
60 62 42 32 62 50

t6i banh rang 14 thanh rang m = 4 truc chinh dua miii khoan tinh tié€n Ién xuéng.

N=522KW
n= 1440 v/p
Banh rang thay thé (6022 )
1|k /[
&0 22
37 I_U_f"i_z_lsﬁ
(= 3 r
6 [?18 40
2 24
2 {4“_:]_ -
. 7 4T —
M X L .

4

So do dong mdy khoan ditng 2135



3. Cd cdu chay dao tu dong clia may khoan dimg 2135

T X T ::

€)

Co céu chay dao thang diing tu dong clia mdy khoan diing dé thuc hién mot
chu trinh khoan tu dong (a).

Chuyén dong truyén tir truc chinh khoan (hinh c) qua hop chay dao Us tGi
truc vit 1 banh vit 2(1 ddu méi, 50 rang) quay 16ng khong trén truc I. Muén
chay dao tir dong phai truyén chuyén dong quay clia banh vit dén truc I. Quay
tay quay 6 mot géc 30%tay quay 6 lap véi tru I bang chét 7, ché lap chét 7 xé
ranh nhu hinh vé& b, nira ly hop 5 cung mét khéi véi tay quay 6) quay di 30°
phén 16i clia n6 s& ddy vao phén 16i ciia nita ly hop 4 1am nira ly hop 4 dich
chuyén sang phéi nén 10 xo lai, déng ly hop vdu 3. Banh vit 2 quay truyén qua
vdu 3 t6i ly hop vao truc I - banh rang Z,,, thanh rang m = 4, truc chinh chay
dao tu dong.

+ Mué6n khong ché hanh trinh chay dao tu dong ngudi ta diung véu di
dong10 va védu c6 dinh 11. Tay quay 6 banh rang 8(gan véi tay quay 6) quay
thanh rang 9 tinh ti€n t6i khi vao vau 10 bi vau 11 gitf lai. Ly hop 4 va 5 tir vi
tri kénh lai tré vé vi tri nhu hinh v&, ly hop 3 mé ngit chay dao tu dong.

Trong khi dang chay tu dong muén chay bang tay (quay nhanh) ta truc tié€p
quay tay quay 6, truc 1 s& nhan chuyén dong cla tay quay ma khong nhan
chuyén dong ctia banh vit 2 vi ly hop 3 c6 véu mét chiéu (hinh du6i).

54



chol doc
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Ly hop vdu mot chiéu Co cdu ham chay dao tw dong

Béanh vit 2 quay (theo chiéu miii tén) bat 4 quay, néu ta cho 4 quay nhanh
hon thi hai mat véu truot 1én nhau.

+ Mu6n ham khéng chay dao ty dong ngudi ta &n tay quay vao (theo chiéu
truc) c6 mot chét doc nam song song véi truc I, khong c6 tic dung dong ly hop vdu

+ Thuc t€ trén mdy: Banh rang 8,
banh rang 9 vau 10 va 11 b6 tri nhu
hinh bén. Cap 8,9 la cdp banh ring an
khép trong.

- Chiéu dai hanh trinh tinh nhu sau:

) I=R.a

Mit khéc, ly hgp mot chiéu 3 thay
bang con céc hai chiéu (va xo 10) coi 1a
khau yé€u nhat trong xich, né cé tic
dung khi khoan tu dong hét chiéu sau,
vau 10 t6i cham 11, dong co dién ddi
chiéu (do mach dién), truc khoan tu
dong lui lén.

III. MAY KHOAN CAN

Mady khoan cén con goi la may khoan huéng kinh

- Cong dung: Nhu mdy khoan diing, nhu gia céng cdc chi tiét 16n, c¢6 thé di
chuyén mdy dén noi dat chi tiét gia cong.

- Phéan loai: Loai thong thudng va loai van nang.
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+ Loai thudng: gia cong cdc 16 thang dimg trong pham vi mat vanh khan ¢6
chiéu rong r (mudn gia cong 16 xién phai gd nghiéng chi tiét, loai nay cé kich

thudc 16n).

a) b) _
- m
JHELS gy Ml
it Y
. '_____I_ll /
] -
l P |
o) d)
1] 5l
— I 2 il
@ N T
|7
=k
_ 7 l
o

+ Loai van nang rong (hinh b) c6 thé gia cong cdc 16 xién, thang v.v... trén
mat cdu vanh khan. Nha mdy co khi Ha Noi di ché tao loai mdy khoan cin

K592,

1. Dac tinh ky thuat may 2B56
- Buong kinh khoan 16n nhit:

- Khoang canh truc chinh va tru ding - 1ém nhat:
- Nho nhat:
- Khoang céch dich chuyén cua truc chinh:

- Pham vi di€u chinh s vong quay:
- Pham vi diu chinh budc tién:
- Con modce truc chinh:

56

60mm

2095 mm

375 mm

350mm

55+ 1140 v/p
0,15 1,2 mm/vg
N° 5



2. Cac xich truyén dong may 2B56

2.1. Xich toc do: tir dong co chinh N = 5,5kW, n = 1440v/ph -% , 161 cap

: 40 31 a
banh rang truot di 3 —;——;—) t6i cap banh rang thay thé —=
a ) fir 40749757 ) ® 5 X b
2 hay il tG1 cap banh rang hai bac (—2 - ) - t6i ( = gz) - truc chinh khoan.
40 33 36 27 43

N=5.5Kw
n=1440vgiph

o

MAY KHOAN CAN 2B 56

CHAY KHONG =— LAMVIEC

N=1.3Kw
n=1440vgiph
M

)
=
c
a8
s
5
-3
]
2
=
=
2
>

N=0.52Kw
n=1440vgip
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2.2. Xich chay dao: Tir truc chinh khoan qua cip bénh ring % t6i khéi

banh rang 3 bac (Egj E) khé1 banh rang 3 béc (gg 18 ~ng) S22 truc

35 29 32 29 40718 55

1
vit- banh vit <0 banh ring 13 thanh rang m = 3 - truc khoan tinh tién doc.

2.3. Xich di dong can khoan: tir déng co N = 1,3kW, n = 1440v/ph qua
23 16

66 54 tGi vit me t, = 6mm.

2.4. Xich kep chat truc khoan (sau khi quay cin khoan t6i vi trf cdn gia
cong): tir dong co N = 0,52kW, n = 1440v/ph qua truc vit banh vit 1am quay vit

me, kep chit truc khoan.

3. Cocau kep chat vi sai try may khoan cin

Vanh kep 1 ¢6 dinh
véi tru 3. Vanh kep 2 1
quay dugc xung quanh
chét 4. Khi dong co
dién quay truyén qua
cidp vit v0 tin t&i quay
truc vit me, Nita trdi
truc vit me quay, vi dai
6c 1 c6 dinh nén ban
than truc vit me vira
quay vua tinh ti€n sang

phai. Gid st truc vit me
quay1 vong thi ban than . W
né tinh ti€n sang phai -

mét  budc S,Sg II:]H]. =55 =6
Vanh kep 2 ldc nay

chiu 2 chuyén dong do vit me tinh tién ddy vanh kep ra xa mét do dai 5,5mm,
do vit me quay (nira phai vi hai chuyén déng) nén dai 6¢ ciia 2 tién vio 1 buéc
6mm. Do d6 vanh kep 2 xié€t chat vao (ru 3 mét doan 0,5mm:.

58



IV. GIOI THIEU MOT SO LOAI MAY KHAC
1. May khoan nhiéu truc chinh

Dung trong san xuét hang loat dé khoan déng thdi nhiéu 16, s6 lugng 16 dat
61 200.

Mady khoan dimg nhiéu truc chinh c6 thé chia lam 2 loai chinh.

- Loai diéu chinh dude khodng cdch giita 2 truc chinh.

- Loai khong diéu chinh dugce khoang cdch gifra cdc truc chinh.

Hinh v& a dudi 1a ban v€ chung clia mdy khoan dimg nhiéu truc chinh. Trén
than may! 14p tat ca cdc co ciu clia mdy gém: Pong co truyén dén2, hop t6c
do 3, truc truyén trung tdm 4, hop truc chinh 3 vi céc truc chinh 7. Hop truc
hinh 5 duge truyén chuyén déng tinh tién lén xuéng bing co cdu dau ép hay co
khi. Timg truc chinh 7 ¢é thé c6 tdc d6 quay khéc nhau.

Hinh b ¢6 khoi diu truc chinh 5, chuyén déng truyén ti truc trung tam 1
qua bdnh ring trung tAm Z, 161 cdc banh rang Z, & xung quanh t6i khdp cac
dang va truc chinh 3.

) ﬁ,sﬂz -

&\ S S
e \
R
I 2 : M
N
5. N
i\
J—————J N
Zz /s N Y §
7~ . | : | N
4.9 % Iz' N
| R

1
I A s
N
N
A _ §
Wil N N
] — \
N \
5 1\
77‘/;777777777777777777777777)77 7 R

My khoan dimg nhiéu truc chinh.
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2. May doa

2.1. Cong dung va phan leai

Mdy doa ding dé gia cong nhitng chi tiét 16n nhu vo hop, than may v.v...
cong viée chinh 1a gia cong 16 ¢6 do chinh xéc cao, gia cong nhicu 16 déng tam
hay trén cling mat phing theo phuong phép toa do v.v... Nhitng coéng viéc
thuong thay trén may doa nhy hinh dudi

N6i chung trén mdy doa ¢4 thé gia cong xong toan bo mot chi tiét phire tap
c6 nhicu cong viée khic nhau.

Co loai mdy doa van nang va chuyén ding, ¢6 mot hay nhiéu truc chinh
ndm ngang hay thiing ding, ¢é nhitng may doa chinh xac dac biét nhu may doa
kim cuong, may doa toa do v.v...

a. Doa 16 (tién trong) b. Khoun

. Phay mdr hép bang dao phay mdt deu

d. Phay mdrt dinh hinh bang nhiéu duo phay

e. Xén mat g0 16 hang dao tién chay dao hicng kinh
8. Tién ren trong
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2.2. Céc bo phan va chuyén dong cia may doa nam ngang van nang

- Chuyén dong chinh cia mam cap tron n,,, va truc chinh quay tron n,,.

- Chuyén dong chay dao.

+ Truc chinh chay dao huéng truc S,.

+ Gi4 dao hudng kinh ldp trén mam cip thyc hién chay hwdng chinh dé
xén mat S,.

+ Chay dao doc va ngang clia ban mdy.

- Ngodi ra ¢6 cdc chuyén dong diéu chinh nhanh cia xa gia d6 thang ding
trén truc d&, chuyén dong quay dicu chinh cta bian mdy...

— Truc dimg

bC
| - e,
—f }— 1 T:”w ! —ﬂ
/ 'p) j] s | * T Gia a2
hép 18c & ' Q © Ban may || , || ¥y dao
=

[T

May doa ndm ngang van ndng

2.3. May doa toa do

2.3.1. Cong dung va phdn loai

- M4y doa toa d0 ding gia cong céc chi i€l ¢6 yéu cau khoang cach giira
cdc 15 hay khoang cach gitra 15 va cdc mat chudn clia chi ti€t c6 do chinh xac
rat cao, dung sai tr 5 - 10 micromet {pum).

Trén loai mdy nay 1am dugc cdc cong viéc sau day: vach du va dinh tam
16, khoan, doa, tién trong l4n cudi, gia cong mit dinh hinh, phay mat dau, go
16 v.v...
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Ngoai ra né khong chi 1a may cét kim loai ma 1 may vach ddu (khic do)
va la may do ludng chinh x4c cao.

Dé hoan thanh nhitng nhiém vy trén, mdy phai ¢é kha ndng di chuyén
ban mdy hay u truc chinh thco cdc truc toa do thing gée rét chinh x4c. Do
d6 ngudi ta trang bj cho may ¢o cdu do lrdng quang hoc, thude kinh phéng
dai, ban quay (chinh x4c tir 10™). '

Lo ]

= 1l
| ¥ -

I
—
-

So d6 mdy doa toa do

C6 hai loai mdy doa toa do: Loai 1 tru va loai 2 tru.

Céc co cdu chli yéu cia mady: C6 3 loai co cdu do ludng diing cho mdy nay:

- Diing dong hé do va mau do phéi hop

- Ding ca cdu truc vit bit sai s6

- Dlung co cdu truc vit bd sai s6 ¢ thuée diéu chinh Loai nay ding cho
mdy mot tru. Trén ban c6ng tdc 1 4p thude hiéu chinh 7. Tay quay 5 quay truc
vit me 2 ban mdy di dong doc. Do chinh x4c budce vit me dugc didu chinh bing
thude 7. Thude niy lam ra theo sai s6 clia vit me d3 kiém tra khi ché tao.
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Budc vit me sai s6 0,01mm tuong ing v61 do cao 16m xuéng hay 161 1&n coa
thudce 12 2mm. Khi vit me quay, ban mdy dich chuyén, con lan 6 lan trén thude
thong qua hé théng tay don lam cho vong chia d¢ cta dia quay tuong doi véi
dia phan do 4. Poc d6 lac s& biét duge do chinh xdc cla vit me va dung tay
quay S quay hiéu chinh lai (co cdu nay khong tu hiéu chinh duge do chinh xac
ma chi phét hién r6i diing tay dé hi¢u chinh).

+ Ding co cau do ludng quang hoc

Chia phan dé

A M3t nhin

e

= EEATATA —
UHU Léing kinh

Vi irf mét nhin v& phing

Vit me quay ban may di dong, Ban mdy c¢6 chia truc kinh bén trong nén
truc kinh cfing bi dong theo. Truc kinh.cé thé quay tu do trong ban mdy, né
bing kim loai khong ri hay bang kinh trén d6 c6 dudng ren tinh xdc (do déy
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vach ren 4 -5pum) bude ren 2mm. Déu truc kinh ¢6 ¢6 dinh mot dia phan dé véi
200 vach khéc déu nhau. Bén canh truc kinh c6 thiét k& mot h¢ théng quang
hoc, ding mét nhin thay rat ro cdce duong ren trén truc kinh.

Qua trinh lam vi¢e nhu sau:

Gid sir mudn ban mdy di dong 2mm. Pau tién d€ vach dudng xoan a (hinh
b)riing vao gitta hai vach trang cla 6ng ngdm. Sau d6 cho ban mdy di dong
(bing tay quay vit me), truc kinh di dong dua vach a di dong 16i khi vach b
dén vi wri clia vach a cii(giita hai vach trang) thi ban mdy di di ddng mot do
dai 2mm.

Ban mdy ¢6 thé di dong nhé nhat tvong tng véi mot do chia wrén dia phan
do: 0,G1mm, tinh nhr sau:

t. Vong dia phan d6 - dudng ren tir b chuyén sang a - Iam mady di dong
2mm, 1 khic do = 200 vong - dudng ren l¢ch di giita hai vach tring > ban
mdy 0,01mm.

Do d6 mudn ban mdy di dong 0,05mm twong dng véi 5 do khic, ta chi viée
quay dia phan 4o di 5 do khéc, dudng ren a qua éng ngdm s& léch di (hinh ¢)
sau d6 quay vit me cho ban mdy chuyén déng dua dudng ren a vé vi tri giira.

Co cdu nay c6 wu diém 12 truc kinh khong bi mai mon trong qud trinh lam
viéc, do d6 gitr duge do chinh xdc lau dai.

2.4, May doa kim cuong

Pugc ding dé gia cong tinh 16 try va con chinh xéc, con ¢6 thé tién va xén
mat. Co loai mdy doa kim cuong ngang va dimg, véi mot hodc nhiéu truc
chinh. Dung cu gia cong lam bang kim cuong hodc hop kim cing, tdc do cit
clta may cao (600 +800m/ph). Luong chay dao bé (0,01 + 0,1mm), chiéu sau
cit bé,

(0,1 + 0,3mm). Tién tinh bing dao kim cwong ¢6 cic wu diém sau:

a. Khong ¢6 hat mai dong trén bé mit gia cong (néu dung d4 mai)

b. D0 6 van va dd con 16 ¢6 dudng kinh 100 + 200mm dat t6i cdp d6 chinh
xac 1 va2 (0,01 + 0,005mm).

3. May khoan han cit CNC do IMI Holding thiét k& va ché tao

Trén mdy ¢ thé 1am céc céng viec khoan, han va cit kim loai.
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Dic tinh ky thuat cia may

- Kich thuéce lam viéc X,Y,Z 2500x12000x400 mm
- Chiéu cao vat gia cong 700 mm

- Dong co din ban X,Y,Z DC Servo

- Téc do 1am viéc: 1- 3000 mm/phuit

- L6 c6n truc chinh: Con Mod6c s6 5

- Buong kinh 16 truc chinh: 65 mm

- Bong co truc chinh: AC bién tan

- Téc d6 truc chinh: _ 20-800 vong/phiit

- M6 men I6n nhat cua truc chinh: 70 KGm

- Bo dléu khién: TNC310, Heidenhein

Cau hoi 6n tap

1.Trinh bay vé may khoan dimg 1 truc va cac xich truyén dong clia may khoan diing 2135?

2. Trinh bay vé may khoan can (cong dung - phan loai, ca ciu kep chat vi sai) va cac
xich truyén déng cia may khoan cdn 2B56?

3.Trinh bay vé may doa: Céc chuyén déng, co c&u do Iudng quang hoc may toa do ?
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Bai tap thuc hanh

Biéu chinh may khoan 2135 ¢6 tudi dung dich Emuxy B& khoan mot vat bing thép
céc bon 50 (5, = 60KG/m?). L8 khoan ¢6 dudng kinh $20 dai 100mm.

Budc tién S,,,=0,3

$6 vong quay truc chinh n= 351 vong /phiit.
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Chuong 4

MAY PHAY

Muc tiéu:

- Nghién citu cac loai may phay

- Boc duge so d6 dong cac loai may phay.

- Nam dugc nguyén ly lam viée va céu tao cac co cdu dic biét thudng ding trong
may phay

- Gidi thidu mot s6 loai may phay khac.

Trong tam:

It. May phay van nang ndm ngang 6H82

May phay 1a mét trong nhitng loai may chiém s& lugng 16n trong céc rha
mdy co khi, & Lién X6 cif 100 méy cong cu thi c¢é chimmg 10 may phay.

M4y phay da dugc ché tao tir thé ky 16, nhung phét trién rat cham. Téi nam
60 - 80 cta th€ ky 19 né méi chiém ty 1& 1/15 mdy tién. Nam 1815 ¢6 may
phay ndm ngang va nam 1884 c6 mAy phay giudng, Loai mdy phay niang cé
kich thudc ban mdy 5 x16. May phay giudng 6682 cé 23 dong co, nang 400
tan. Hién nay c6 xu hudng ngdy cang dung phay thay cho bao. Viéc phét trién
méy phay chuyén diing c6 tdm quan trong dac biét. O nuéc ta, nha may ¢o khi
Ha Noi dd san xuit duge cac loai mdy phay van niang P623, P613 va di nhap
nhiéu loai mdy phay diéu khién theo chuong trinh s6 CNC.

I. CONG DUNG VA PHAN LOAL

1. Cong dung

Trén mdy phay ngudi ta ¢6 thé hoan thanh nhiéu cong viéc khdc nhau: gia
cong mat phing, mit dinh hinh (cam, khuén dap, miu ép...) 18, rinh,céit ren
ngoai va trong, cit banh rang, phay rinh then v.v... Thiét bi them g4 lip dé tién
trong 15 chinh xéc, gia céng banh rang bang phvong phdp lan ring.
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Du6i day 1a nhiing thi du vé& c4c cong viéc phay (hinh duéi)

= —n S
O =

] —

Cdc cong viéc phay

2. Phan loai may phay

- Can ct vao cong dung clla mdy phay c6: mdy phay cong dung chung,
mdy phay chép hinh, mdy phay thiing, may phay lién tuc v.v...

- C6 thé cho 1am hai nhém chinh:

+ M4y phay van nang nhu: mdy phay nim ngang 6H82 (P623) may phay
dimg 6H12, may phay giuong v.v....

+ Mady phay chuyén mé6n hod nhu: mdy phay ren vit, may phay chép hinh,
may phay ranh then v.v...

- Ky hiéu va kich thuéc quan trong clia mdy phay.

Thi du P623, P - phay, 6 - van nang, 23 - kich thuéc co ban cua ban
méy3230 x 1250 mm(cdc mdy ctua Lién X6 ky hiéu c6 khac: Chir s6 thit nhat
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6: chi mady phay, chir s6 thit hai chi loai may: 1- dimg, 2 - mdy phay tic dung
hién tuc, 4- may phay chép hinh, 5- mdy phay dimng céng sén, 6 - mdy phay
giuong, 7 - mdy phay cong son chuyén dung,8 - miy phay céng sén ngang, 9 -
cdc loai may khdc. Con s6 thit 3 chi kich thirde chinh clia mdy, chir chi may
mdi c6 ndng sudt cao H - mdy mdi c¢6 ¥ nghia tang lugng chay dao khi gia cong
kim loai nhe t61 2.500m/ph, v.v... Hién nay cé cdc loai 6H82, 6H81, 679,
678M, 6H13 v.v... (clia Lién X0) VF22, FU5A (cha Hung, CH Séc...).

Cdc chuyén dong cua mdy
- Chuyén dong cét 1a chuyén déng quay ciia truc chinh mang dao. Tir t6c
d6 cit cha dao ta tinh sd vdng quay cha truc chinh:

=000 g/ phiit)
Trong d6: v - van toc cit (m/ph)

D - duong kinh dao (mm)
- Chuyén dong chay dao: Chuyén dong chay dao do ban may mang phoi
thue hién, c6 chay dao doc (S;) chay dao ngang (S,) va chay dao ditng(S,).

II. MAY PHAY VAN NANG NAM NGANG

Dic diém truc chinh ndm ngang

Ban mdy cé thé xoay quanh truc thing dimg mot géc ndo dé dé gia cong
banh riang nghiéng,.

1. Bac tinh ky thuat may 6H82

- Kich thudce bé mit gia cong duge cia ban:

Chiéu dai: 700 mm
Chiéu rong: 260 mm
- Khoang lén xudng 16n nhat cia ban: 320 mm
- G6c quay 16n nhdt cha ban +45°
- Khoang diéu chinh t6c 4o 30- 1500 v/ph
- Khoang diéu chinh buéc ti€n {(doc, ngang, dimg)  19-930 mm
- Kich thuée méy 2100x1400x1615
- Trong hugng 2900 kg
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Mdy phay 6H82

2. S0 do truyén déong may 6H82
2.1. Chuyén dong chinh: truc chinh dao quay tron. Xich n6i tir dong co

dién chinh N =7kW, n = 1440 v/ph qua cdp banh ring g , kh6i banh riang ba

E; 2;2) khoi banh rang di trugt (}E;E;E’E—), khéi banh rang 2 bac
39 33 36 47 37 26
82,19,
3871

( - truc dao ¢6 18 t6c¢ do khdc nhau tir 30 +1500 v/ph.
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2.2. Chuyén dong chay dao doc (Sy), chay dao ngang (S,) va chay dao
ding (S,):
Xich néi tir dong co dién chay dao N = 1,7kW, n = 144Gv/ph qua hop chay

2 o
dao cong tic 26 20 bénh ring ba bac (ﬁ;éﬁ;z), kho6i banh ring 3 bac
44 68 36 18 27 ’
21 18 24 . 5 N -
(5;5;3—4) gat ly hgp M (sang trdi c6 dudng truyén Spapttt 1 - 2- 3- 4) hoac

(sang trdi c6 duong S, tr 1-2) gat ly hop M, sang tréi, truyén 16i banh ring
28

g—% tdi cdc truc vit me doc, ngang va ditng thuc hién chay dao S48, S

40 M,

= -—}i 4?___ g _,_[lf 2(.].}_&
. d od
S e
) - +°+Ml g
45 L_,-I:}:a a2 ﬂ

Vj irf khang lam vige Duting truyén s thap Buing ruyén s cao

I

So d6 chay dao may phay 6H82 (co cdu phdn héi)
2.3. Chuyén dong chay dao nhanh
Xich n6i tir ddng co chay dao, khong di qua hdp chay dao ma di tit. Dong

2 L > . U
cO- 4—2% : % dong ly hop ma sdt M2 sang phai truyén vao truc bén trong ciia

. ly hop quacic banh rang % . % tdi céc truc vit me doc, ngang, dimg.

3. Ga, kep phoi va dao trén may phay
3.1. G4 kep phoi

Ga kep phoi tryc ti€p trén ban méy hozc dé gd kep phoi trén ban may nho
ranh chit T théng qua bu long kep va mo kep.
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3.2. Ga kep dao phay

Cau tao truc dao: mdi mdy phay déu c6 mot s6 truc dao tiéu chudn kém
theo phédn con theo con ddu truc chinh, dudng kinh truc dao duoc tiéu chudn
theo dudng kinh trong ctia dao. Cdc-bac cénh 5 dé gé vi tri dao phu hop véi vi
tri chi tiét gia cong. '
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Cach gd kep dao va truc dao phay trén mdy phay ngang.
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Cdc kiéu ga kep dao phay mdt ddu

I - Truc rit; 2 - Dai éc céng; 3 - Cén truc dao,
4 - Vidu truyén luc; 5 - Dao; 6 - Bu léng kep dao.

Hinh v& céch gd kep dao va truc dao phay trén mdy phay ngang véi dao
phay tru 4. Thit tu lap: lap truc 3 con truc chinh, van truc rit 6 vao 18 ren déu
con dao bang cich van 7, xiét dai 6c it 8, 1ip cic bac cich 5, dao 4 vao truc
dao, lap khéi bac 9 va hé théng d& vao mang c4 trugt ngang, xiét dai 6¢ 1, kep
chat bu 16ng 2 dé ¢6 dinh hé théng d& truc dao.
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IIl. CAC LOAI MAY PHAY KHAC

1. May phay lan rang

D¢ gia cong banh rang tru rang thang, rang nghiéng, banh vit, truc then hoa...

1.1. Nguyén ly gia cong

Gia cong bing phuong phdp bao hinh "Nhac lai sy an khép (bao hinh
cudng birc)giita truc vit (d6ng vai trd dao) va banh rang hodc banh vit (déng vai
tro phoi)".

1.2. Céc chuyén dong ctia may: trong hai trudng hgp sau

Gia cong banh rang hinh tru rang thang.

Theo nguyén 1y dé tao dugc dang rang than khai thi phai c¢6 chuyén dong
bao hinh.

Dao phay lan rang r&ng thd’g

So dé gia cong M6 td chuyén déng ldn rdng

Gia st truc vit 1a dao c6 K ddu moi, banh rang (banh vit) la phoi c6 Z rang,
thi theo nguyén 1y an khép bao hinh la:

1 : .
Dao quay Q, di E vong thi phoi quay Q,di % vong goi day la chuyén

dong bao hinh.
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Dé gia cong hét chiéu dai b cha rang thi dao phai c6 chuyén dong tinh
ti€nT; goi la chuyén dong chay dao ditmg (S d).

Nguon chay dao T, 1y tir truc phoi quay (1vong) dé ban dao mang dao tién
mot luong S;mm (nhu chay dao ctia mdy tién).

DE cit hét chiéu cao h clia rang thi dao phai c6 chuyén dong huéng kinh
vao phoi T, goi la chay dao huéng kinh (S,).

Gia cong banh rang hinh tru rdng nghiéng:

Ngodi cdc chuyén dong nhu rang thing, dé gia cong dugc bénh rang
nghiéng cin c6 chuyén dong tao ra dudng nghiéng cta rang, g0i chuyén dong
d6 1a chuyén dong vi sai ky hiéu Qs.

M6 ta qud trinh phay lan rdng

Ngoai ra khi gia cong banh rang thing va nghiéng déu phai chi y quay
diéu chinh dao vi dao ¢6 géc @ . Nguyén téc:_quay truc dao sao cho phuong
dudng xoin ctia dao triing véi phuong dudng ring gia cong.

Gioi thiéu mdy phay ldn rang SE32

(S6 5-mdy gia cong rang; chit E chi 1an cai tién; s6 3 chi loai lan rang; s6 2
chi kich thuéc)
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Mdy phay ldn rdng SE32

My gia cong duge: m,,,, =6 mm; Dy, = 120- 750 mm; chiéu dai ring téi
250 mm. Mdy ¢6 cdc b phan chinh sau:

Than may 1 cé dang hinh hop lap try dimg mang dao 2 va tru d6 phoi 3.
Khau chip hanh: dao 4, phoi 5. Ban mdy 6 c6 thé dua phoi di dong huéng kinh
vio dao (trong mot s6 mdy cho tru 2 di dong). Pong co dién phu 8 dung di
chuyén nhanh ban dao. Hop 7 1ap trac banh rang thay th€ ciia xich phéan do,
hép 9 lip trac banh ring thay th€ cia xich chay dao va xich vi sai.

2. May phay dimg

C6 loai may phay ding thudng (Hinh a) va loai van nang (Hinh b).

Loai 'van nang, ddu truc chinh c6 thé quay xung quanh truc nam ngang,
dung gia cong cdc mat vat nghiéng.
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a) b)

Cac mdy phay nam ngang déu c6 thé lap dugc ddu phay ding van ning
(do thi€t k€ goi 1a van nang rong). Nhitng médy phay ding hién nay thudng
duoc trang bi thém phu ting ban mdy quay tron, trén ban méy c6 gé lap tac
dung nhanh dé thdo 1ap chi tiét trong khi ban quay, dao vin cit got goi la
phay lién tuc.

3. May phay chép hinh

Dung dé phay nhimg dang bé mat phic tap, thuong phan ra hai loai bé
mat: Loai cong tua phang nhu cam phéng, dudong phing, phoi khong tronv.v...
loai cong tua khong gian nhu khuén mau ép, mat tuabin, mdi chéo, cam
khong gian v.v...

C6 2 nhém mdy phay chép hinh, nhém dung dé gia cong dang bé mat
cong tua phang phiic tap va nhém gia cong dang cong tua khong gian phiic
tap. Cac co cau dung truyén dan cho hai nhém mdy phay nay thuong 1a co
cau co khi, dién khi va ddu ép. Cic mdy phay chép hinh xuat hién & Lién X6
tir nam 1935 véi ky hi¢u 64441 va P- 63. Sau day ta nghién cttu chép hinh
theo 3 loai co ciu trén.

3.1. Hé thong chép hinh bang co khi (Hinh a)

Co cau chép hinh gém: dao phay 4, chot do 6, ca 2 déu ldp chung trong u
mady, c6 khoang céch cd dinh.
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Chuyén dong quay truyén cho phoi 3 va mau chép hinh 5 quay déng bo.
Maiu quay 5 ddy chét do 6 ty theo vét mau 5 1am cho dao phay 4 chuyén dich
theo vét dé gia cong phoi 3. Dai trong 8 ¢6 tdc dung gilt cho mau 5 va chot do
6 ludn €p sat vao nhau.
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3.2. Hé thong chép hinh dau ép. (hinh b)
Bom dau ¢6 luu lugng Q khong déi, phan luu lugng ra hai nhdnh Q, va Q,

Q=Qi+Q2

Ban mdy duoc truyén dén bang co khi, chay dao ngang S, trén mat
chép hinh ctia miu s& tic dung 1én chét kim, dd 1am quay don bdy xung
quanh tam C &n van trugt xuéng lam thay déi khe ho K din dén thay doi
lwu lwong déu, qua dé sé thay ddi Q,, Gia sir Q, ting c6 nghia 1a Q, giam,
trong lugng ban mdy sé& thang dp luc ddu(do Q, truyén téi) nén ban mdy ha
xuéng(chay dao S, ding) dao phay s& gia cong dugc phan 16i cia chi tiét
tuong Ung voi pha‘iﬁ 16i ciia miu. Chép hinh ddu ép rit nhay, bado dam gia
cong chi ti€t chinh xdc, mat khdc khong yéu cdu lién hé cing gita dao
phay va chét do.
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3.3. Hé thong chép hinh bing dién khi

¢ ¢ b's

Trong h¢ thong nay phai sir dung cdc ly hop dién tit M, dé chay dao doc
ban mdy, ly hop dién tir M, d€ chay dao diing lén trén, M, dé chay dao ding
xudng dudi.

Mau chép hinh s& tic dung len chét dd d€ n6i mach dien thuc hién ban may
chuyén dong theo 3 chiéu trén hinh v&. Qu4 trinh chép hinh & day khong lién
tuc, nén dudng cong chép hinh khong duge chinh xdc nhu hé théng chép hinh
bang dau ép.

4. May phay giudng

Diing chi y&u d€ gia cong cdc chi ti€t 16n bang dao phay tru hoac mat déu
gan manh hgp kim cing.

Ban may giéng nhu mot céi givdng, c¢6 chuyén dong tinh tién doc, trén dé
lap cdc chi tiét hop, than mdy hoac nhiéu chi tiét ghép lai d€ gia céng cling mot
liic. C6 loai mdy phay giwong 1 tru va 2 tru, tir 2 dén 4 tru chinh lap dao dé gia
cong cung mot lic cdc mat ddi dién clia chi tiét.
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5. May trung tam gia cong CNC ECOMIL-V43 do Han Qudc ché tao

Midy cé thé thuc hién duge nhiéu nguyén cong chi mot 1dn ga dat va
thue hién duge cdc cong viéc nhu: phay bé mat, chép hinh, bao hinh, khoan,
khoét, doa... '

Dic tinh k¥ thuat cla may:

- Kich thudce ban mdy: 1100x 420 mm.
- Trong lugng phéi 16n nhat gia cong duge trén may: 500 kg.

- Truc toa do X phai sang trai: 760 mm.

+ Truc toa do Y: 430 mm.

+ Truc toa do Z: - 500 mm.

- Khoang cach tit tam ttuc chinh t6i mat trude than my: 480 mm.

- Khoang céch giita truc chinh va ban mdy: 160- 660 mm.
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- Toc do truc chinh:

- Téc do tién:

- Chay dao nhanh (X, Y):

- Chay dao nhanh Z:

- S6 dung cu g4 trén trong dao:

- Dung cu 16n nhat g4 dugc trén truc chinh:
- Thoi gian ty dong thay dao:

- DBong co sir dung trong may:

+ Dong co truc chinh quay:
+ 3 dong co chuyén dong X, Y, Z:

+ Dong co khi nén:

+ Dong co nudc lam nguoi:
+ Dong co bom diu:
+ Dong co quat gié:

50- 4000 v/ phuit
1- 4400 mm

15 m/ph

13m/ph

24

90x 300

27 s

5,5 KW

AC 1,8 KW
AC 1,5 KW
ACO0,18 KW
AC0,02 KW
ACO0,75 KW
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6. May phay F4025-CNC do IMI Holding thiét k& va ché tao

Trén mdy c6 thé 1am céc cong viéc phay

Pic tinh k¥ thuat cia may
- Kich thuée ban X,Y

- Hanh trinh X,Y,Z

- Pong co X,Y,Z

- Téc do chay nhanh:

- T6c do chay cat got:

- L& con truc chinh:

- Puong kinh truc chinh:
- Cong sudt truc chinh:

- T6c d6 truc chinh:

- B6 diéu khién:

800x400 mm
600x400x600 mm
DC Servo

5000 mm/phuit

1- 3000 mm/phuit
BT40

65 mm

4kw

63-3000 vong/phut
TNC310,Siemen 802C
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7. May phay 1050-CNC do IMI Holding thiét k& va ché tao

Trén may c6 thé 1am céc cong viéc phay

bic tinh k¥ thuat ctia may
- Kich thuée ban XY

- Hanh trinh X,Y,Z
-DPong co X,Y,Z

- Téc d6 chay nhanh:

- T6c do chay cat got:

- L con truc chinh:

- Pudng kinh tryc chinh:
- Cong sudt truc chinh:

- Téc do truc chinh:

- Bo dIéu khién:

425x1524 mm
1000x500x500 mm
DC Servo

5000 mm/phuit

1- 3000 mm/phiit
BT40

65 mm

5,5/7,5kw

60-6000 vong/phuit
ANILAM 6300



Cau hai én tap

1. Céng dung va phan loai cac chuyén dong cla may phay ?
2. May phay van n&ng ndm ngang 6H82 ?

3. Ga kep dao va phdi ? .

4. May phay chép hinh va cac loai may phay khac ?

Bai tap thyc hanh

Biéu chinh may phay 6H82 dé phay thd bé mat rédng 130mm, dai 500mm, Iugng dur
2mm; phéi thép C45 c6 6,=B0KG/mm? cé v citng. Dao phay mat dau g&n manh hgp kim
cimg T5K10. Budng kinh dac 250mm, z=8. Hé thdng cong nghé cimg viing cao.

Gia cong thd chon: t=h=20mm.

Lugng chay dao 8=0,12mm/rang.

56 vong quay trén mdt phit cla dao n=375 vongiphut.

Lugng chay daoc phat S,=300mm/pht
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- Chuong 5

MAY BAO, MAY XOC, MAY CHUOT

Muc tiéu:

- Nghién c(tu cac loai may chuy&n dong thing.

- Boc duge so d6 déng céac loai may bao.

- Nam duge nguyén Iy [am viéc va ciu tao cac co cdu dic biét thuong diing trong
may bao

- Gidi thigu mét s6 loai may bao, may xoc va may chuét.

Trong tam:;

May baa ngang B36(736)

I. CONG DUNG VA PHAN LOAI

1. Cong dung

Nhém may chuyén dong thang: Mdy bio, may xoc, may chudt dé gié cong
cdc ‘mat phing ngang, ditng, xién, rinh mang c4, dudng hudng(sust trugt), 16
then hoa, rinh then, truc nhiéu canh, bdnh riang, bao chép hinh, 1am ren bing
ban c4n phang v.v....

Uu diém cla nhém mdy ndy 13 gia céng cdc mit phing dai va hep, cdc
ranh trong 16, banh rang trong.

Véi chuyén dong chinh cia mdy I3 thing nén luén ¢é hanh trinh cong tic
va chay khong, c¢6 luc quén tinh 16n nén t8c do cit bi han ché, ning sudi théap.

M4y bao ngang di san xuat c6é hanh trinh bao t6i 1000mm, mdy bao giudng
¢6 hanh trinh l&m viéc téi 12 500 mm, may xoc ¢é hanh trinh (i 400mm.

2. Phan loai.

C6 3 loai may chuyén dong theo dudng thing: miy bdo, mdy xoc, may
chudt. Trong mbi loai lai phan ra 1am mdy van ning, mdy chuyén ding
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hoac tuy theo cic co cdu ciia mdy thuc hién chuyén déng chinh ma ¢6 tén
g0i cua may.

II. MAY BAO NGANG

wa

. .
-
.y
i
e

M4y bao ngang dung dé gia cong cdc bé mit chi ti€t c6 do dai tir 200 =800
mm (néu chi ti€p hep nén ghép lai).
Ddc diém:

- Chuyén dong chinh do ban truot lap gid dao thuc hién.
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- Chuyén dong chay dao do ban mdy mang phoi thuc hién. Chuyén déng
nay khong lién tuc, chi thuc hién sau mdi hanh trinh kép ca ban truot.
- Kich thuée co ban ciia mdy 1a chiéu dai 16n nhat clia hanh trinh ban truot.

II. MAY BAO NGANG B36 (736)

B36 (736)do nha mdy co khi Ha Néi san xuit
1. Pac tinh ky thuat may B36 (736)

- Khoang chay dau bao:

16n nhit 600 mm
nho nhat ' 95 mm
- D6 di chuyén 16n nhat chia ban bét vat lam
Theo huéng ngang 600 mm
Theo huéng dimg 95 mm
- Do di chuyén 16n nhit theo huéng ding & dao: 175 mm
- Chi€u dai va chiéu rong mdy 1415 x1415 mm
- Trong luong may 1750 kg

2. So dbé truyén ddng may B365

2.1. Xich toc do

Tir dong co dién N = 3,5 kW, n = 950 v/ph truyén vio hop bién t6c ¢6 hai
khéi banh rang di trugt, téi banh Z = 100 ¢6 6 t6c quay, trén ¢6 bét chot léch
tam 1 nam trong rinh cha bién 2. M6t ddu bién néi véi ddu mdy bing dai dc 4,
con mot diu ty lén con trugt tim quay 3.

Phuong trinh t6¢ d¢ thdp nhit:

5 20 23 25

M, =950 . =2 == =10,5KCK / ph
29 40 45 100

2.2. Xich chay dao

Chuyén dong chay dac do banh ring z = 36 truyén déng vao bién 11. Bién
niay diéu khién con céc 13. Con céc ndy 1am xoay bénh xe céc z = 36.

Khi diéu chinh géc quay clia banh z = 36 thi xoay ban che 1, khi muén dao
chiéu quay ctia z = 36 thi xoay con céc 13 di 180 °
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Phuong trinh buréc ti€n clia ban bat vat 1am:
I —— 12 = Smm/ KCK

S = K/3 mm/KCK
K - 36 ring banh xe céc phai quay di sau mot khodng chay kép

2.3. Diéu chinh vi tri cda dau bao

Khi muén di¢u chinh vi trf cia ddu bao thi ndi tay xiét 9, xoay vit t=6mm
dé diéu chinh vj trf dai 6¢ 4.

2.4. Dieu chinh khoang chay cha dau bao

Bang cap banh rang con 7 t6i truc vit me 8 dua chét léch tam 1 ra xa hay
gin tam quay cta banh z = 100,

2.5. Pi¢u chinh cho an dao tir dong dirng

Khi vdu di dong t6i cham vao viu ¢6 dinh 23, lam quay banh céc 22 truyén
t6i gid dao thang ding qua vit me dimg.

IV. GIOI THIEU MOT SO MAY KHAC

1. May bao giudng

1.1. Cong dung

Gia cong cdc chi tiét I6n: than médy, hop mdy, ban truot. vv.. Chuyén dong
chinh do ban mdy mang phéi thuc hién. Chuyén dong chay dao do ban dao
thue hién. Kich thuée dac trung cho mdy bao giudng 1a kich thudce ban may (4
+7Xx7+26)m.

1.2. Phan loai

C6 2 loai: loai 1 try vi loai 2 try: than mdy 1, tru ding 2, xa c6 dinh 3,
dong co phu 4 truyén dén chuyén déng diéu chinh nhanh cho x2 ngang 5 mang
céc gid dao ding 6. Gid dao bén s6 7, giudng bao 8 vi chi tidt 9. Cit khong ché
hanh trinh ¢6 dinh 11 gén trén than mdy.
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May bao givwong
2. May xoc

May xoc dung dé gia cong céc ranh bén trong 16, banh rang trong, then
hoav.v..., it khi xoc mat bén ngoai.

May xoc
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Chuyén dong chinh ctia méy xoc 1a chuyén dong tinh tién theo phuong dimg.

Hanh trinh 16n nhét cla ddu xoc 1a kich thuée co ban clia may.

Céc bo phan clia may nhu sau: than mdy 1 c¢6 dang hinh hop. Bong co dién
3 ¢6 truyén dan cho toan mdy. Déu xoc S, vit kep dao 8(cé thé quay nghiéng
ddu xoc dé€ gia cong mat xién). Truc 4 n6i chuyén déng dau xoc t6i hop 10 -
11, ban quay 7 - chi tiét 9.

3. May chuét

3.1. Cong dung va phan loai

May chu6t dugc dung rong rai trong san xuét hang loat 16n va khéi gia
cong chinh xéc 16 c6 dang prophin bat ky, chuét rinh thong, banh rang trong,
16 then hoa...

Ngoai ra dang phét trién chu6t mat phing, mat dinh hinh va rinh bén
ngoai. Dung chuét ¢6 nang suat, do chinh xdc cao.

Dudi day 1a c4c loai san phdm chuét 16 bén trong
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Cdu tae co bdn ctia dao chudt
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— Chud! - Phin cét

essr

Phén

dinh hudng ) "‘Phin 1dm dung

Hién nay ngudi ta phan loai may chuét nhu sau:

- Theo cong dung cé: chudt trong, chudt ngoai.

- Theo vi tri dat dao c6: Chuét nim ngang- chuét thing ding (chudt ép)
- Theo mitc d6 tu dong hod ¢6: Chudt lién tuc, ban ty déng v.v...

3.2. May chuét ndm ngang va co ciu truyén dan chinh

2 4 31 95 7 6 8

2

7T T S Y

A ‘L/""J

Chuyén dong clia médy chudt la chuyén dong thang kéo dao chudt tinh tién
(ngoai ra mdy khong ¢6 chuyén dong chay dao nao khac). Co cdu ddu ép thuc
hién chuyén déng nay. Trén hinh v& bom chinh (cé dp suat cao) dén déu cao 4p
vho budng trdi xi lanh ddy piston chuyén dong sang phéi kéo dao chudt cong
téc. Ding bom phu dé 1l dao chuét vé vi tri ban ddn.

Van tiét lvu dé diéu chinh tdc do chuét, van tran d€ giit cho 4p sudt lam
viéc khong quaé tri s6 gidi han.

Céc bo phan cha mdy chudt nhu sau:

Trén than may dang hinh hop 1, ldp cdc bo phan cia may, déng co dién 2
truyén din dong luc cho hé théng thuy luc 3. Can piston 4 ndi v6i dao chubt 6
qua co ciu lap dao 5 va céc gid 4o 8 - 9. Chi tiét gia cong 7 ti mit ddu (tam
chudn) vao gia d& 9 d€ gia cong. Ty s6 gifta van téc hanh trinh thuan va nghich
16n hon tir 1 dén 2,2.
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Luc kéo clia may chust: 7510 ta: P =10 tan; 7520 14: P = 20 tdn; 7530 M ¢6

P = 30 tan.

3.3. May chudt diing dé chuét trong

C6 thé chudt trong bang 2 phuong phap:
Chuét nguge tir dudt 1én trén va nguoc lai.

Khi chudt nguge tir dudi 1én trén dao
chudt kep trén phan cong son 1 va ban truot
chuyén dong wr duéi lén trén. Chi tiét lip
trong ban may s6 4.

Khi chuét thuan (o trén xudng dudi, dao
chuét dat dudi séng ¢on 3 vi ban chuét nén
ter trén xudng dudi, nén do chudt bi nén vi
uén doc, chi ti€t dat phia trén ban mdy 4.

f31/\5

8

a @@-

Bong co dién 6 truyén ddn cho co ciu ddu ép dat bén trong than mdy S tay

gat 7 va 8 dé diu khién may.

3.4. May chudét ditng dé chuot ngoai (h a.)

Than may 1 c6 dang hinh hép rit cimg vig. T&m truot 7 lap dao chudt 6 s&
trugt trén séng truct clia than mdy. Ban mdy 3, gd 1dp 4va chi tist S. Pong co
dién 2 truyén dan cho hé thong thuy luc bén trong than maiy. Thudng cé cdc
loai mdy chudt ding 7710¢c6 P=10 T va 7705 c6 P = 5T.

7 - 6

4 3

f f

| A
~
 J N g |

h a.
3.5. May chuot ndm ngang tac dung lién tuc (h b.)

hb.

M4y chuét ndm ngang c6 téc dung lién tuc diing cho san xuat hang loat 16n
va hang khéi. Than mdy 1 cé dang hinh hop trén d6 13p xich truyén déng lién
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tuc 4. Gd lap 5 dé kep tiét gia cong 6. Ban 2 gén dao chudt 3 lip & trén than
mdy. Vitri A bat dau chudt, vi trf B chudt xong, kep chi tiét tu dong hay bang
tay vdo ddy xich 1. Ca he théng day xich c6 thé di chuyén ngang idn dao dé hét
lwgng du cdn chudt. Thudng ding miy niy dé chudt bién 6 to véi toc do
chuyén dong ctia xich 2m/ph.

3.6. May chuét ngong truc khuyn

e, i N
7 l ___[hf% /

g . f; LT
- 8

i AR

Mdy chudt ngdng truc khuyu

Thuoc loai may chudt ditng chuyén moén hod, than mdy | ¢6 dang khung
dat dong co dién 2 vi hé théng thuy luc. Phia trude than mday cé sdng truot
thing dimg dé€ di trwgt ban dao 5 mang dao chuét 6, ban dao 5 c6 chuyén dong
tinh tién 1én xuéng. Ban may 3 dat true than mdy. Trén ban mdy ¢6 hai u 4. u
trdi diing truyén ddn chuyén dong quay tlr dong co 8 16i truc khuy, u phai dé d&
truc khuyu.

Toc d6 quay cua truc khuyu phu thudc vio qué trinh ¢éng nghé va diéu
kién 1am viéc. Thi du truc khuyu quay 40v/ph, dac chudt chuyén dong véi tdc
d6 7m/ph.Sau thi gian gitra 2 1an mai dao gia cong duge 5000 - 8000 chi tiét.

Cau hoi én tap

1. Céng dung va cac loai may bao va xoc ?
2. Trinh bay cac xich truyén ddng clia may bao ngang B365 ?
3. May chuét, cac phuang phap chudt, wu nhude diém cha cac phudng phap nay?
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Chuong 6
MAY MAI

Muc tidu:

- Nghién ci?u cac loai may mai dé gia céng tinh chi tiét.

- Doc duge so d6 dong cac loai may mai.

- N&m dugc nguyén ly lam viéc va cdu tao cac co ciu dac biét thudng ding trong
may mai

- Gidi thiéu mot s6 ioai may mai khac.

Trong tam:

- May mai tron ngodi 315

L. CONG DUNG VA PHAN LOAI MAY MAI

1. Cong dung

Mdy mai diing dé gia céng tinh véi du lugng bé. Chi tigt trude khi mai
thudong da gia cong tho trén cdec mdy khéc (nhur tién, phay, bao v.v...). Hién nay
6 loai mdy mai the dé€ gia cong chi tiél ¢6 lugng du t¢i 5 mm (mai phd cdc
phoi bang thép dic hay cdc vo hop bing gang bi bién ciing, dinh cét v.v..)
diing cho cdc phan xudng chudn bi phéi.

Méy mai ding mai mat tru ngoai, trong, cén, dinh hinh, mai ren vit, binh
rang, mai dao cdt, ¢t phoi v.v... Mdy mai ddng vai trd quan trong trong nha
mdy, duge dung rong rdi. nude ta bit ddu san xuit chi€c mdy mai (mdy mai
van nidng) dau tién nam 19635.

2. Phan loai

M4y mai gém cé cac loai sau day:

Mdy mai trdn, mdy mai trdn trong, m4y mai phing, mdy mai khéng tam,
may mai chuyén ding, mdy mai dao, mdy mai doa, mdy mai nghién... va dugc
phan thinh 3 nhém sau:
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- Nhém may mai tron.
- Nhém mdy mai phéng.
- Nh6m mdy mai bong.

II. MAY MAI TRON NGOAI

* Phan tich chuyén dong trong may mai tron ngoai:

Dé quay tron V, dat t6i 50m/s do mot dong co dién riéng truyén din doc
1ap, 1a chuyén dong chinh.

Chuyén dong chay dao gém c6:

- Chay dao vong cua chi tiét quay tron d€ mai hét mat tru (S,)

- Chay dao doc ciia ban mang chi ti€t dé mai hét chiéu dai chi tiét (S,)

- Chay dao an sau dé hét hét lugng du chia chi tiét gia cong (S,) do u d4 mai
thuc hién, c¢6 chay an sau lién tuc va khong lién tuc. Do d6 xudt hién hai
phuong phap mai:

+ Mai chay dao doc c6 nghia 1a chay dao &n sau khong lién tuc, chi thuc
hién khi ban mdy & cu6i hanh trinh sang tréi, cu6i hanh trinh sang phai hay mot

o7



hanh trinh kép cia ban mdy u dd mdi ti€n sau vao chi tiét gia cong mot luong
S, (hinh a, b, ¢).

+ Mai an sau (con goi 1a mai chay dao ngang) dé mai chi tiét ¢ chiéu dai
mai ngén (cd truc ldp & bi..vv..) chi ti€t khéng c6 chay dao doc, d4 mai lién tuc
ti€n sau vao chi tié€t. Do d6 chiéu rong cta dd mai phai 16n hon chiéu dai mai
(hinh d,e).

Ngoai ra con ¢6 mai mot 1an an sau(hinh g) muén mai cac chi ti€t con phai
quay u da hoac ban may mét goc a.

* Phan loai:

- Loai thong thudng: dé mai mit tru, mit con ngoai.

- Loai van niang ban mdy va ca u mai déu quay dugc xung quanh truc thang
dimg dé mai chi tiét ¢6 do con 16n, doi khi thém ga lap dé mai trong.

+ Céc kich thuée co ban ctia mdy mai la:

Puong kinh 16n nhat cla vat mai; khoang cich 16n nhét giita hai mii tam
mdy; géc quay dugc clia u da va ban mdy (dé mai con).

+ Céac bd phéan co ban cia may mai tron ngoai.
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Than mdy 1: Ben trong chita dong co dién truyén din cho hé théng dau ép
thuc hién chuyén dong chay dao doc S, cia ban mdy 2, trén ban mdy c¢6 rinh
chit T d€ lap u quay phoi 3 (thyc hién chay dao S,) va u d& phoi 4. Ca ban may
c6 thé quay di mot géc + 10° dé gia cong mat con. Hai véu 5 1dp trén rinh bén
ctia mdy dé khdng ché€ hanh trinh doc va ngimg mady, dao chidu khi né cham
vao tay gat 8. u mai 7 lap trén than mdy cé thé trugt ngang trén doan s6ng trugc
ngang cua than mdy. Vo ling 9 dé di dong ban may bing tay, vo ling 6 diéu
khién di dong S, u mai, 10 1a mit dien.

1. Dac tinh ky thuat may mai tron ngoai 315

- Pudng kinh 1én nhat c¢6 thé mai duge trén mdy 150 mm

- Chiéu dai 16n nhat c6 thé mai duge 750 mm

- Pudng kinh va chiéu rong vién dd 600x60 mm

- Téc d6 quay ctia vat 1am 140-630 vg/ph

- Pham vi di€u chinh budc tién dec 0,4 - 10,4 m/ph

- Pham vi di€u chinh budc ti€n ngang 0,0025 - 0,05 mm

- Géc quay 16n nhat clia ban bt vat lam £ 7°

2. So do truyén dong cua may mai tron ngoai 315

2.1. Chuyén dong chinh

Tur dong co dién N = 8kW, n = 1440v/ph qua dai truyén 1267; v/ph 1am

quay dd mai (va quay bom ddu d€ bai tron & truot)

2.2. Chuyén dong chay dao
* Chay dao vong S, do co khi thuc hién:

i da oN = ,85k = I /phq puli 3 bac - dai ¢ é 81
T'r dong ¢ W.n v ua puli c - dai truyén ——

1am quay chi tiét (5 - 24 hodc 14p mam cap3 viu).

* Chay dao doc S, bdng ddu ép:

Yéu cdu 3 trang thdi lam viéc cla co cdu cong tdc xilanh - piston 8
(hinh duéi): trang thédi lam viéc, trang thai qud tai va trang thai ham (can
bang 4p luc).

99



T e e e e e e e e e e P P e P P

e e}

z
§
I
£

YA Dbl =U
MyE =N

_._.M

Gg1e

¥I® $0C8 Q78

__
Ii

i e

100



- Trang thdi lam viéc: Dau qua bom 6 theo dudng dng chinh r€ sang trai va
van trugt dao chiéu 7 din vao budng phai xilanh s6 8 ddy piston chuyén dong
ban mdy tir phai sang trdi. Khi vdu 15 chuyén dong t6i gat tay don 13 sang tréi
ddy cdc pitténg trong van ddo chiéu 7 sang trdi, thay déi vi tri déng m& dudng
diu, ddu cao 4p ddn tir bom 6 truyén vao budng trii ciia xilanh 8 ddy pitton
sang phii, bin mdy dao chidu chuyén déng tir trdi sang phai cho téi khi vau 15
(& phia trdi) gat don 13 sang phi ban méy ti€p tuc ddi chiéu v.v...

W (- W 77
L

——

(.

- Trang thai hdm: Diu cao dp din vao ca 2 budng cla xi lanh, ban may
dang chuyén dong s&€ hdm te thdi tai vi trf cdn thigt. Khi d6 ta gat tay gat cla
van trugt digu khién tir dong 9 dé dudng ddu cao dp néi tir bom 6 qua van ddo
chiéu 7 ré theo 2 ngd. Mot dudng vao budng phai xi lanh 8 va mot nga xudng
van diéu khién 9 lai try vé van dao chidu 7 vio buéng trai cha xi lanh.

- Trang thdi qud tdi: (hay khi bom ddu da 1am viéc nhung khong dén dau
vio cd cdu cong tdc) Tiép tuc gat tay gat cla van diéu khién 9 sao cho duong
d4u cao 4p tir bom 6 & vio van 9 néi ngay & bé ddu. Mat khic khi méy bi qud
tai ddu qua van an toan 11 vé bé dau.

- Chay duo doc e déng: Luodn luén cé dudng ddu qua van diéu khién 9
xudng dudi cling vong sang tac dung vao pitton ddy cho bénh rang 15 khong an
khép véi 31. Tay quay 22 quay khong cé tic dung lam ban may di dong. .

- Chay dao ngang S, bing ddu ép, khéng lién tuc: Diu cao 4dp ti* bom 6 dan
téi ngd tu ré sang phai vao van trugt 16, khi vau 15 4n vio tay gat ha pitton 16
xuéng,ddu di qua ddy pitton mang con céc & ddu cdn 17 lam banh céc quay
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truyén qua cc cdp banh rang %%2— - vit me t = 8mm, u mai thuc hién S,. Khi
ban may chuyén dong, vau 15 rdi khéi tay gat, 1o so ddy piston 16 lén tren,
dudng ddu bi ngét, ngimg chay dao ngang.

Muén chay dao ngang bang tay d€ diéu chinh lic ddu gia cong, ta quay vo
lang 19. Tay quay nho 18 ding di chuyén nhé u mai khi gia cong gin xong.

1vdng tay quay 18 x -—8~2—4—3£>< 8 = 1—mm di dong 4n sau cla u dd mai.

128 80 72 16 '

- Chay dao ngang nhanh: Duong ddu tir bom 6 dén ngi ba trén cing ré
sang phdi qua van 21 t6i xi lanh 20 ddy vit me tinh tién, u d4 di dong nhanh.
Diing tay kéo van 21 s& dao chiéu chuyén dong.

Van tiét liu 10 d€ diéu chinh téc d6 chay doc ban méy.

I11. GIOI THIEU MOT SO MAY MAI KHAC
1. May mai tron trong

1.1. Chuyén dong ctia may mai tron trong

- Bé quay tron véi t6c do rdt cao, vi dudng kinh d4 bi 16 gidi han (thudng
trong khoang 20 - 80 mm) nén mudn dam béao v t&i 50 m/s, s6 vong quay clia
dd rat cao, t6i 24.00v/ph. Do dé phéi chi y két céu & truc chinh d4 mai va
phuong phap béi tron.

- Céc chuyén déng chay dao S, S, tinh theo mm/ hanh trinh kép. Chuyén
dong chay S, do chi tiét thure hién (hinh a) hodc do d4 mai chuyén déng hanh
tinh thuc hién (hinh b). Do d6 ¢6 2 phuong phdp mai. Loai mai chi tiét quay va
loai mai hanoh tinh.

102



2.2. Cac bo phan cia may mai tron trong

TIT7777777777777777777777777777777777777777 7~

M4y mai tron trong chi ti€t quay

- M4y mai tron trong chi tiét quay c6 cdc bo phan sau: Than may 1 chira bo
phan truyén din thuy luc; u quay chi tiét 2, u quay d4 S, vo lang 7 thuc hién
chay dao S,, ban may di dong trén s6ng trugt than mdy, véu 8 diéu chinh chiéu
dai hanh trinh, cang gat 9 dio chiéu quay ban mdy, v6 lang 10 dé di chuyén
ban may bang tay.

- M4y mai tron trong chuyén dong hanh tinh:

Truc chinh d4 mai 4 quay tron do dong co dién qua dai truyén. Déng thdi u
mai 2 qua co cdu hanh tinh 1am quay hanh tinh truc chinh 4. Loai mdy nay
dung gia cong dudng kinh 16 t6i 1500 mm, chiéu sau 3000 mm cla céc chi tiét
kich thudc 16n, khong d6i xing, ciing c6 khi gia cong 16 nho 3 - 25 mm.
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Mdy mai tron trong chuyén déng hanh tinh

Céc may mai tron trong hau hét c¢6 lap cdc gé kiém tra tu dong kich thudc
chi tiét gia cong va tu dong hoa chu ky lam viéc ddm bao tang nang suat, khic
phuc su nguy hiém khi d4 v& v.v...

2. May mai khong tam

M4y mai khong tam dung dé gia cong cdc chi tiét hinh tru, hinh c6n, mat
tru lién tuc, c6 béc, dinh hinh 16 v.v... Céc chi tiét gia cong trén may mai
khong tam: truc nho, con lan tru, cén (trong 6 bi) chét, vanh & bi, (16), bac,
chét pitton v.v...

- Do dac diém ctia san phdm nén c6 2 phuong phap mai khong tam.
- Mai dao chay doc dé gia cong mat tru lién tuc |
- Mai an sau (dung da dinh hinh) dé gia cong céc loai bé mat khdc.
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2.1. Nguyén 1y mai khéng tam

- Mai khéng tam chay dao doc mdt tru ngoai (hinh a)

a. b.

Pa mai 1 hinh tru, ¢6 t6c 46 V|, = 30 + 60m/s. Bianh dan 2 ¢6 dang hinh yén
ngua (hyperboloide) quay véi t6c do v, = 10 +50m/ph. Chi tiét s6 3 quay tron
v6i t6c 40 v, Thanh d& 4, mang din 5 giit cho chi tiét trugt doc.

Phan tich chuyén dong nhu sau:

Binh din khong c6 tac dung mai chi tiét. Vi ¢6 dang ngua, mudn ti€p xic
v3i chi tiét truc 3 theo dudng sinh nén né phai dit nghiéng mot géc a so véi
truc chi tiét. Do d6 khi banh din quay vdi téc do v, s€ tdc dung vao chi uét va
phan thanh 2 thanh phén.

v, = v + 8§,

v.: [am quay chi ti€t thuc hién chay dao vong (S,). S, lam cho chi tiét tinh

tién doc theo mang 5 tir trude ra sau mdy, duge tinh nhu sau:
Vg = Vo COSQL Sy = V,8In oL

Go6c o ¢6 anh hudng dén do 16n luong chay dao. Khi mai tho 1ay tri s6 a =
1,5+ 6°, khi mai tinh o = 0,5 + 1,5°

Mat khéc phai chi ¢ dat chi tiét cao hon tam d4 mai mot d¢ cao h dé bao
dam chi tiét khoi bi ket gifta hai dd va trdnh sai s6 in dap hinh déng ban dau
cua chi tiét.

105



Thuong h =(0,15 + 0,25) D va nhé hon 10 + 12 mm

- Mdai khéng tdm 16 (hinh b): Mai khong tam 16 it dung vi dam bdo 16 va
mit try ngoai déng tam ta phdi mai mat tru ngoai tuong déi chinh xdc lam
chudn.Qu4 trinh mai phén tich nhu trén: Con lan ti, con lan kep 2, chi tiét 3 d4
mai 4, banh dan 5.

2.2. Cac bo phan ctia may mai khong tam

- Trén than mdy 1 lap d4 mai 2, d4 dan3, chi ti€t mai 4. Déng co dién 5 dat
trong phin cong son 6 lam quay d4 mai. Co cdu stra da 7-8, u banh din 9 cé thé
di dong hudng kinh vao chi tiét do vo lang 10 hay tay gat 12.

2.3. May mai khong tam 3180

- Chuyén déng chinh:

Péng co dién N = 13 kW, n =1.500v/ph dai truyén % lam quay d4 mai.

> . 2 -, -~ - ]
Pong thot kht truc dd mai quay truyén qua truc vit banh vit v qua hé

théng don kéo cho da mai dao ddng doc truc.
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N=13kW
n = 1500 viph

- Chuyén déng quay banh dan bang dau ép va bang co khi.

Bing diu ép (hinh b) D4u tir bom(do dong co dién N= 1,8kW, n =1000
v/ph quay) qua I - qua van cao 4p II téi dong co ddu ép lam quay xich =
banh dan.

Chii y: Dong co dau ép bién th€ nang cua dau cao 4p thanh dong nang quay
truc da dan.Nguyén ly so bo nhu sau: gia st ta quay dia vénh 1 xung quanh
truc thang dimg mot vong, né s& ddy cdc pitton 2 1én xuéng trong xi lanh 3 mot
lan. Nguoc lai néu ta din diu cao 4p ddy cho pitton 2 tinh ti€n xudng s& lam
cho dia vénh quay vong tron c6 tdc dung nhu dong co.

Bing co khi (hinh a). Pong co dién N = 0,65kW, n = 1500v/ph qua xich
66,10
94,59

Muén quay nhanh dé dén, ta thdo banh rang thay thé ra, déng ly hop tai Z ¢

banh rang thay thé - 31—0 lam quay dé dan.

lai, dudng truyén tu dong co qua xich t6i banh rang xoan g truc d4 dan.
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61, 68, 75

Bénh khia thay thé

N = 0,65kW
n = 1500 viph

a)

Chuyén dong quay banh ddn bang ddu ép va bdng co khi
- Chuyén dong huong kinh vao chi tiét cia u dd dan.

V6 lang 8 di dong trung binh: vo lang nhé 7 di dong nhd, don 5 di dong
nhanh dé dinh vi.

May nay mai vat duong kinh 5 - 75 mm. Ngudi ta thém phéu cip phoi tu
dong hod qua trinh gia cong.

2.3. Uu khuyét diém ctia mai khong tam

- Nang sudt cao vi thdi gian phu gén bing 0

- Tu dinh tam trong khi mai nén d¢ chinh x4c cao va giam duoc luong du
gia cong.

- Gia cong chi ti€t nho va ngan rét thuan loi, gia cong chi tiét dai khong bi
cong vénh

- Cong nhan diéu khién may khong yéu ciu thg bac cao.

- Diéu chinh mdy c6 phic tap, thich tng cho san xuit hang loat.

Hién nay ty 1&¢ mdy mai khong tam t6i 4,5% vi k§ thuat hién dai cin ting
cuong chinh xdc, cén, rén khuoén, sau dé chi mai khong tam la xong.
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3. May mai phing

3.1. Cong duyng va phan loai

Diing gia cdng tinh mat. phing bing chu vi d& mai hoiac mat ddu dd mai
thudng duge phéan loal nhu sau:

Theo vi trf truc d4 cé:

- M4y mai truc chinh ndm ngang

- My mai truc chinh thing ding

Theo ban may co:

- Loai ban may hinh ch nhat

- Lbai ban may tron.

3.2. May mai diing chu vi da mai dé mai

Cic chuyén dong cua may (hinh dudi)

Sq v T
= -

Céc b phan coa mdy (Hinh dudi)

Than méy 1 c¢é dang hinh hop, trong d6 chita hé théng thuy hre truyén
chuyén déng tinh ti€n qua lai t6i cén pitton 5 ciia ban méy 2. Trén ban may c6
ranh chit T diing dé kep chat chi tiét gia cong hoac ¢é nhitng dudng tir tinh 3
kep cac chi 1i€t nhd bing nam cham dién. Vau 4 dicu chinh hanh trinh ban
mdy, tay gat 6 dao chiéu chuyén dong ban mdy. V6 lang 10 di chuyén u mai
trén tru ding 8, tién ngang vio chi tiét bing tay, vo ling 9 di dong u mai theo
phuong thing ding.
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Cdc bo phdan cia mdy mal phdng

3.3. M4y mai phing diing m:t dau da mai dé mai

Céc chuyén dong dé mai c6 dang hinh vai hodc gén cuc mai vao mit dau.
Ban mdy c6 thé hinh trdn, hinh chit nhat.

Cdc chuyén dong ciia dd mai ding met ddu dé dé mai
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Kep chi tiét trén ban mdy bang bulon hoic dung nam cham dién. Cic bd
phan ctiia may (hinh dudi)

Trén than mdy 1 1dp ban quay 4, tdim nam cham dién 9 do dong dién mot
chiéu cung cp (c6é bo phan chinh liru rieng).

Pong co dign cé cdu tao dac biét trong u mai 6 truyén chuyén dong quay
cho truc d4 7. Vo lang 10 dé di dong nhanh u mai. Kich thudc co ban clta mdy
1a duong kinh ban quay D va chiéu cao h.
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Mdy mai ding mdt ddu dd dé mai phdng
4. Cac loai may mai tinh xac
Cé mai doa, mai béng, mai siéu tinh x4c.

4.1. May mai doa
Dé gia cong 18 ¢6 do chinh xdc v d6 béng cao nhu 16 bldc xi lanh, so mi
xi lanh, 16 xi lanhv.v...
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Mady c6 thé mai sira lai mot it sai s6 vé do con, 6 van 16, chli yéu la nang
cao do béng. Kich thude 16 gia dong ¢ = 8 +1500mm, L t6i 10+ 20.000mm.

Déd mai doa két ciu nhu sau: Thanh mai s6 4 (c6 t6i 12 thanh) kep vao dau
mai dugc diéu chinh huéng kinh tir dong do hai con 2 va 5 lap ren v6i truc 3.
Sau méi hanh trinh kép lén xuéng ctia ddu mai, truc 3 quay, con 2 va 5 tién gin
lai qua chét 1 lam thanh mai 4 né ra, luon luén c6é ap sudt v6i bé mat mai. Tuy
theo d6 béng yéu cdu cé do hat ciia d4 tir 80-500. Dung dich nguéi lanh é-mun-
x1 hay nuéc xa phong

Cac bo phdn cia may:

Gi6ng nhu mot may khoan dimg, dong co dién 3 truyén din chuyén dong
quay cho d4u mai doa 2, ca ddu mai 1én xudng lién tuc do hé thoéng dau ép dat
trong than mdy 1, 4 va 7 1a truc cit khéng ché& hanh trinh. Tay gat 8 diéu khién
hé théng thuy Iuc. Ban mdy 5 1ap chi tiét 6.
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Da mai doa Cdc bo phdn mdy mai doa
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4.2. M4y mai béng
Thuc hién mai béng bang tay va bing mdy.

Béng tay: Bot mai + ddu, tay céng nhan mai.
Béng mdy: Theo so d6 (hinh dudi)

b« '
m] 1::::2-{/3
y— 2

L

!

Truc quay clia
dia mai nghién

Truc quay cia
gia da chi list

May mai béng

Mit mai béng 1 bang kim loai ¢6 khi dung d4 mai da mon. Dia 2 dé d6
phia duéi va tao ra ap luc (ép chi tiét vio mit mai), Chi tiét 4 lép trong cac ranh
thung clia tdm d4 chi tiét 3.

Khi mai cho bot mai va dau vao. P4 mai 1, dia dd 2 quay nguoc chiéu
nhau. Chi ti€t vira quay vira lan. Lugng du khi mai béng 0,005 + 0,02mm (chud
¥ chon vét liéu d4 mai 1: gang, dong, cat bit..vv... ¢6 d6 cing tuong tir d¢ ciing
vat mai).

4.3. May mai siéu tinh xic

Mdy mai duge do bdng cao nhdt. Dung dé gia cong mat tru ngoai, trong
mit phing.
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Quad trinh gia cong va cdc chuyén dong:

So d6 chuyén dong khi mai siéu tinh xdc (hinh duéi).

D4 mai c6 do cing rat cao, do hat rat nho, ludn ludn ép sat vao bé mat gia
cong béng 10 so hay béng co cau thuy-luc. Cé t6i 12 chuyén dong khac nhau ctia
da va cla chi tiét gia cong trén mdy. Dung dich nguéi lanh 1a dau + ddu hoa.

Qué trinh gia cong, da tinh ti€n qua lai va dao dong doc truc chi tiét gia
cong vanh trong & bi d4 tinh ti€n xudng va dao dong d4 va chi tiét quay tron va
quay mat phang. Luong du gia cong khong ddng ké.

Luong du gia cong khi mai siéu tinh xac: 0,005 + 0,008 mm. Do nhdp nho
bé mat sau khi gia cong 0,01 - 0,25 pm. Do hat d4 mai 200 + 600. dp luc mai
30 + 450g. S6 vong quay cua chi ti€t khoang 200 + 400 v/ph, s6 ldn giao dong
250 + 900 lan / phuit.

Dung dich nguéi lanh: d4u hoa (90 + 95%) va ddu mdy (5 - 10%).

Aca” |

L4
-

N

So dé chuyén déng khi mai siéu tinh xdc

1. Chuyén déng chinh cua da; 2. Chuyén dong dao doéng ciia dd {(quay hodc
hodc tinh tién); 3. Chuyén chay dao ciia chi tiét 1 va 2, duéi la chuyén dong
quay va dao dong ciia chi tiét
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5. May mai sac

Dung dé mai séc dung cu cét got, c6 2 loai; Loai van nang va loai chuyén
moén hod. Hién nay cé du céc loai mdy dé mai cdc loai dao: Tién, phay, doa,
khoan, ban ren, ta ré..vv... déu da duge ty dong hod hay chuyén dung.

Ban mdy lap phoi hodc u mai c6 thé quay di nhitng géc d6 khac nhau (theo
3 chiéu) dé mai cdc géc ¥, a, A, @ clia dao cit. Ta chi nghién ctru mdy mai van
nang 3A 64.

ba quay tron do dong co dién N =0,65 kW, n = 2800v/ph, puli 2 bac t6i
truc chinh da.

Truc ditng mang d4 1én xudng theo phuong ding do v6 lang 1.
Ban mdy tinh tién doc nhanh do vé lang 2 - 14 bénh rang, thanh rang.

Ban mdy tinh ti€n cham do vo6 lang 3 qua truyén dong hanh tinh giam ti s
truyén 10 lan.

Vit me ngang t = 2mm di dong ban mdy theo phuong ngang.

280

l] 5 E: ] Thanh rdng m=2,5

2214 z.49 2u133

Thanh rang m=25

260
N=0654w 2120
. n = 2800 viph

Mdy mai sdc van ndng 3A64
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Cau hoi on tap

1. May mai trén ngoai 315 (cdc chuyén dong va so dé truyén dong) ?
2. May mai khdng tdm ?
3.CAc loai may khac ?

4.V& sd d6 |am viéc clia cac loai may mai trén, may mai phiing ?
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. Chuong 7

CO KHI HOA VA TU PONG HOA

Muc tiéu: _

- Nghién cu kién thirc co ban vé cd khi héa va tu dong hoa.

- N&m dudc nguyén Iy lam viéc va cau tao mdt s4 thist bi cd khi hda va tu ddng hba.
Trong tam:

Mét s6 thiét bi co khi héa

I. KHAI NIEM CO KHI HOA VA TU BONG HOA

1. Khai niém

Co khi hod 1a phuong phdp thuc hién qua trinh cong nghé bang mdy va cdc
co cdu mdy. Co khi hod c6 thé tién hanh timg phan (chi ¢c6 mot bo phan lam
viéc clia mdy dugc co khi hod nhu kep chat phoi bang mam cdp hoi, co cdu
chay nhanh xe dao v.v...) hodc co khi hod toan bo (tdt cd cac hoat dong cia
mdy déu dugc co khi hod). Khi d6 ngudi cong nhan chi viéc di€u chinh may
hoac van hanh ma khéng phai diing stic dé g 1ap vat 1am, di chuyén dao dé cit
gotv.v...

Tu dong hod trong san xudt 13 sy phét trién hoan chinh ctia co khi hod,
trong dé viéc diéu khi€n béng tay dugc thay thé bing cdc thi€t bi di€u khién tu
dong, khong cdn ngudi didu khién ma chi cdn ngudi kiém tra.

Tu dong hod cling duge tién hanh timg phin hodc toan bd. Tu dong hod
timg phan la chi timg phéan qud trinh cong nghé dugc thuc hién bing thiét bi tu
déng. Tu dong hod toan bd i toan bd qud trinh céng nghé gia cong chi tiét
dugc thuc hién bing cdc mdy hodc t8 hop mdy tr dong. Cic mdy hoic t6 hop
may tf dong nay duge diéu khién bang mot hé thong diéu khién t dong chung.
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Viéc diéu khién ty dong ciing thuc hién mét céch tu dong bang thiét bj diéu
khién theo chuong trinh hoac diing méy tinh dién tix.

Ty dong hod toan bo quy trinh céng nghé din dén viéc thiét lap cac day
truyén tir déng, céc phan xudng v nhi may tr dong hod.

2. Y nghia

Co khi hod va tu dong hod todn bo trong qud trinh sin xu4t khong nhimg
¢6 ¥ nghia v€ mit kinh t€- k¥ thuat, ma cdn ¢é y nghia to 16n vé mat x3 hoi.
Trong x@ ho1 xd@ hoi chi nghia, né dap tng loi ich thiét thuc clia ngudi lao
dong, giam nhe va thay d6i co ban dic tinh lao dong, tao diéu kién rdt bot
thoi gian lam viéc trong ngay, xod bd su khac biét giita lao dong chan tay va
lao déng tri Ge.

Co khi hod va tu dong hod 14 phuong hudng chinh ciia tién bo k¥ thuat.

Qu4 trinh ty dong hod sdn xudt khong nhiing thic diy manh mé& vi rong
khap nganh ché tao mdy ma con tham gia vio viec t6 chitc va quan 1y san xuAt.

11. MOT SO THIET BI CO KHi HOA

1. Mam cap khi nén

Cau tao
1. Van diéu phdoi 2. Khép néi
3. Xy lanh _ 4. Pit tong
5. Thanh truyén 6. Don bdy
7. Chdu cap 8. Than mam cap

Nguyén Iy lam viéc:

Khi nén tir dudng dng chinh qua b¢ loc vao bo phan diéu 4p va do bing 4p
ké. Qua van diéu phdi 1:

- Khi gé kep: diéu khién van 1 dé khi nén di vio budng bén phai ciia xy
lanh 3, khi nén tdc dong vao pit tong 4, kéo thanh truyén 5 va don bdy hai
chiéu 6, ddy véu cap di vao tam mam cap, phdi dugc kep chat.

- Khi théo chi tiét gia cong: diéu khién van diéu ph6i 1 d€ khi nén di vio
budng trdi xy lanh, ddy pit tong sang phai, qua thanh truyén 5 vd don bdy hai
chiéu 6, ddy v&u cap ra xa tam mam cap, chi tit gia cong duoc thio ra.
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2. E td khi nén

Cau tao
1. Than 2:7.0 d5
3;4.Kh6i V ' 5. Vit me
6. Banh rang 8. Xy lanh
9. Pit tong 10. Cén pit tong(thanh rang)
8
L T ?
' 10
= i
’"'5 ‘é @ ///; AN SN AN\
i : —— -
\:\/“' \ e et B AN S
/ T 47
7 's 5 4 3

Nguyén ly lam viéc:
- Céc kh6i V dang dé kep chit.

- Vit 5 dé dich chuyén cic khéi V, vit 5 ¢6 ren phai va trdi duoc lap véi céc
16 clia cdc khéi V c6 dudng ren tuong ting, vit 5 duge g4 trén hai 6 doy 2va 7

- Bénh rang 6 dé nhan chuyén dong tir pit tong 9

Khi khi nén vao xy lanh 8, pit tong 9 cling can 10 - thanh rang chuyén
dong lam quay bénh riang 6 va vit 5, nhu vy hai khéi V s6 4 va 3 s& dich

chuyén ra vao dé thdo 16ng hoic kep chat chi tiét.

Day la loai € t6 kep chat don gian va an toan, c6 thé duogc sir dung rong rai
trong cédc di€u kién san xuit khdc nhau. E t6 trén c6 thé sir dung tu dinh tam

chi tiét dé gia cong 16 tam trén mdy phay dimg.
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TIL. THIET BI CHUYEN DOI NANG LUONG THANH CO NANG

1. Thiét bj thuy luc _

Nhiéu mdy CNC cé hé théng din dong ban méy 12 thiét bi thuy luc. Bom
dau cung cép dau 4p luc cho van Secvo. Van Secvo dua diu tdi dong co thuy
lye 1am quay true dong co. Chuyén dong tir truc dong co t6i vit me dai 6c bi
lam ban m4y chuyén dong.

2. Thiét bj dién

DPong co bude la mot dong co dién ¢é dic tinh mdi xung cdp cho dong co
lam né quay di mot budc gée. Chuyén dong clia dong co truyén di truc vit me
dai &c bi lam ban may chuyén dong. Pong co buéc ding trong hé din dong
khong cé phén héi (mach diéu khién h&) nhu trén hinh v&. Heé diéu khién ding
déng co bude don gian, gid thanh thap, d6 chinh x4c ¢6 thé dat t&i 0,00 Tmm.

Dong cg Secvo diing trong hé théng dan dong ban mdy véi ciu tnic diéu
khién phan héi (hé didu khién kin). N6 duge didu khién vé t6c do va vi trf v6i
d6 chinh x4c cao.

Truc chinh —p
— Ban may
Hé diéu béng co .
khién | butc T T
|
Vitme  o.i sc bi

Mach t6c do bao g6m thiét bi diéu khién, dong co va cam bién do t6c do.
Thiét bi diéu khién 13 mot thiét bi nhan lénh téc do tir he diéu khién CNC. Vi
du néu chuong trinh goi mdy chay theo chiéu kim dbéng ho véi téc do
1000vong/phiit, hé CNC phai dua ra dién 4p tuong tng 1a 3,5 von chuyén dén
thiét bi diéu khién. Dién 4p ra tu h¢ diéu khién dong co thuwong 13 rdt nhéd
khong du cong sudt cho dong co. Vi vy trude khi dua tGi dong co tin hiéu diéu
khién dugc dua qua khuéch dai dé dat duge dién 4p va dong yéu ciau. DE do tde
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dé duoi dong co gan déng truc vdi roto clia cam bién téc dé. Cam bién t6c do
la m¢t may phdt dién. Téc do quay ciia roto ty 1€ v6i dién 4p ra ctia cam bién.
Dién 4p dva ra tir cam bién t6c d¢ 1 dién 4p phan héi. Trong thiét bi diéu khién
dong co ngudi ta bo tri mach so sanh, mach lam nhiém vy so sanh dién 4p dra
ra tir he CNC véi dién 4p phan héi 18y tir cam bién t8c do, két qua so sanh 12 tin
hiéu dua vao diéu khién lai dong co.

Truc chinh —]

Han ché hanh mm-x‘n‘ :
Han ché hanh trinh + X

Cam bién t5¢ 46 _
Didu Didu | ] q!]
khign khidn X
may mﬂg w ) | LY - - —
| r —— Ch.yé'Tnach é\v"““"b
N\ Mach téc g6 Bong cg Y mach g may

Mach phdn héivitf  Encoder

Mach vi tri 1a mach phan héi véi thigt bi phan héi 12 Encorder hoic
Resolver. Encorder ta mot dia ¢6 hai hang rdnh cdch déu nhau ndm trén cdc
dudmg tron dong tam. S6 luong ridnh trén hang ranh tuy thude vao kha nang
cong nghé. S6 rdanh ctia hang rinh thir nhdt ¢6 t6i 1000 rinh, hang thi hai ciing
¢6 té1 1000 ranh. Déi dién qua dia 16 tuong iing véi cdc hang rdnh mot bén
ngudi ta gan thi€t bi phat (photocel) va bén kia ngudi ta gin thiét bi thu, Mbi
lan 4nh sing chi®u qua rdnh tdi thiét bi thu, xuit hién mot xung va xung dé
duoc giri t6i CNC. Cit 1000 xung giri t6i hé CNC, hé CNC biét duoc dong co di
quay moét vong. Tinh s6 xung ¢6 thé bi€t ditge vi trf chinh x4c clia truc.

Hang ranh thit hai bo trf khéng trling v6i hang rdnh thit nhdt. Hang ranh th
hai lam nhi¢m vu xdc dinh xung ddu vi xung cudi trén rianh thit nhat.

V& cong nghé hién nay ngudi ta da san xudt duge Encorder ¢6 sé riinh 1
4000 ranh.

IV. DAY CHUYEN TU DONG VA ROBOT CONG NGHIEP

Day chuyén tir d6ng Ia hé thdng cdc may duge xép theo quy trinh céng
nghé nh4t dinh dé tu dong bién phéi thanh san pham.
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Trong qué trinh gia coéng, phdi duge chuyén tir may nay sang mdy khic,
moéi mdy thuc hién mét nguyén coéng nhat dinh. Day chuyén tr dong chi cdn
mot hay hai nguti phuc v ma van dam bdo dugc nang suat cao.

Day chuyén tu dong c6 thé phdi hgp céc loai may t6 hap, van ning vh mdy
chuyén dung.

Méy 16 hgp la tap hgp nhiéu co cdu may di dugc théng nhat hod nhu ban
mdy, gid mdy, mam quay, ddu dong luc truyén dong bang thuy lue, khi nén
ho#c bang co khi...

M4y t6 hop thudng dung d€ thue hién cic nguyén cong khoan, khoét, cit
ren, phay mit phang, riinh, bac...

Cac phol gla cong trén may nay thudng la cdc leai hép mdy. Trong qua
trinh gia cong phoi dude gd c6 dinh, cdn dung cu cét quay va tinh tién dé cit
got. Trong day truyén tr dong, cdc may t6 hop lién két v6i nhau bing hé théng
van chuyén ty dong dat & ca hai phia.

Phuong huéng quan trong dé phat trién kinh t€ va xa hoi [a sir dung trong
mot [inh vic Khic nhau cita nén kinh t€ cac mdy ddo phoi (tay mdy) tu dong
diéu khién theo chuong trinh- d6 l1a robot cong nghiép.

Str dung robot cong nghiép cho phép thay thé lao dong bang tay trong cic
cong viée nang nhoc va trong cic nguyén cong don diéu (vi du: x€p lidu vao
mdy, thdo chi ti€t gia cong, x&p chi tiét vao thung...).

Robot cong nghiép khdc v6i tay mdy & chd tay may don gidn, chi thuc
hién mot hay mot vai nguyén cong clng loai, con robot ¢6 thé thuc hién mot
s6 16n cdc nguyén cong va chuyén tiép tlr nguyén cong nay dén nguyén cong
khac theo mot chuong trinh dac biét ghi trén bang hoidc trén ban d6 - gia ghi
chuong trinh.

Hinh duséi 12 robot duge sir dung dé phuc vu trén mdy tién. Cdc miii tén chi
phuong chuyén déng cdc bd phan cong téc clia robot.
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Cau hoi 6n tap
1.Thé nao la co khi hoa trong san xuat ?

2. Co khi hoa va tu déng hoa khac nhau & chd nao ?

3. Néu céu tao va nguyén ly lam viéc clia mam cap khi nén, & té khi nén, may phat
hanh trinh va ly hop dién tir ?

4. Néu cong dung ctia ngudi may ?
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NHA XUAT BAN HA NOI
4 - TONG DUY TAN, QUAN HOAN KIfM, HA NOI _
DT: (04) 8252916, - FAX: (04) 9289143

GIAO TRINH

MAY cONG cu CAT GoT
NHA XUAT BAN HA NOI - 2007

Chiu trach nhiém xuét ban
NGUYEN KHAC OANH
Bién tap
PHAM QUOC TUAN
Bia
TRAN QUANG
Ky thuat vi tinh
PHAM BANG VIET
Sira bdn in
PHAM QUGOC TUAN

In 550 cu6n, khé 17x24cm, tai Cong ty C8 phdn in Khoa hoc Ky thuat. Quyét dinh
xufit ban: 160 - 2007/CXB/420GT - 27/HN, s6: 313/CXB ngay 02/3/2007. In xong va nop
hru chiéu quy I11/2007.
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