1.Tay dat tri s6 budc ti€n hoac budc ren; 2.Tay dat budce tién hoac bude
ren; 3,20.Tay diéu khién khép ly hop ma sét truyén dong chinh; 4,7 Tay
dat toc do quay cua truc chinh;5.Tay diat ren tiéu chudn hoidc ren
khuyéch dai; 6.Tay dat ren trdi hodc ren phai;8.Tay ngat banh ring ra
khoi thanh rang khi cét ren;9.Tay dich chuyén ban trugt ngang;10.Tay
quay va kep chit 6 dao;11.Tay dich chuyén ban trugt doc;13.Tay gat
budce tién doc va ngang;14.Tay ham nong u sau;15.Tay ham u sau trén
biang may;21.Tay diéu khién dai 6c hai nira ctia vit me;12.Cong tic chay
nhanh xe dao;22.Nit bdm déng mdé dong co truyén dong chinh;16.Vo
lang nong u sau;23.Vo6 ling dich chuyén ban xe dao;17.Cong tic deén
chi€u sdng cuc bo;18.Cong tic chung;19.Cong tic mdy bom dung dich
tron nguoi.

2.Cac xich truyén dong

1. Xich toc do: Tu dong co dién 10kW , 1450 v/ph , qua bo truyén

9142

dai thang ¥~7%  vao hop toc do dén truc chinh . tom tat dudng truyén

9254
theo hinh vé sau

Ly hop ma sat M1

FAE I ULUUMELL

N Ll U Buing quay nguge

Buting (1)
quay thugn | )

) »

m

3) (2 &)
v VI

n / UM -
i D

Buiding truydn Bubng truyén Mo

t6c a6 cao téc d6 thap

Cac s6 ghi (1), (2), (3) trén so do la s6 cap banh rang an khdp .
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Phuong trinh tong quét xich toc do

145 21 /\ %7
g0 B oyom —2 2 v L
0 \ / \55 ® N\o/ > v, e,
kY] 3
o
40

Day la phuong trinh xich dong téng hop biéu thi moi kha ning bién
déi t6c do cua mdy. Qua phuong trinh ndy ta tinh dugc s6 tdc do cho
duong truyén thuan cia may nhu sau:

+Duong toc do cao c6 6 toc do (vi gitta truc II -IV ¢6 6 kha nang
thay déi toc do : gat lan luot hai kh6i banh rang hai bac va 3 bac di
truot, tir truc IV truc ti€p dén truc VII khong c¢6 kha niang thay déi toc
do vé so lugng).

+Duong téc do thap c6 2 x3x 2x2=24 t6¢c do (theo tinh toan , vi c6
24 kha nang gat lan luot 4 khéi banh rang di trugt trén duong nay ).
Nhung thyc t€ duong nay chi con 18 téc do , vi giita truc IV va VI ¢6
hai khoi banh rang di trugt hai bac c¢6 kha nang cho ta 4 ty s6 truyén

nhung thuc t& chi con 3 ty sO truyén

[ep]
o
(o]
(o]

88 88
22 22
jw e @E
v Vv =
VAR
50 19 88 49
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Do d6 s6 téc do cua duong tdc do thdp phai tinh lai nhu sau:
2x2

con3

L= 2X%X3X

thip= =18

Ba ty s6 truyén 1/1 , 1/4 , 1/16 néu tinh nguoc trd lai (dao ngugc xich truyén
) s€ duoc 1/1, 4/1 , 16/1 goi la iyygeen g dUNE dé cat ren budc khuyéch dai, nén
hién tuong tring nay khong thé tranh duoc.

Tém lai dé tinh so t6c do dwdng quay thuan ta phai tong hop ca dudng toc

do thap va duong toc do cao :

Duong toc do thap ¢ 6 toc do tr nyy Ny .......... Ny,
Puong toc do cao gom 18 toc do tir ny,n,.......... n;

Nhung khi thiét k& tri s6 toc d0 n,3=n,, nén may chi con 23 td¢
do.

May c6 12 toc do chay nguoc .

2 Xich chay dao-

Dung cét ren va tién tron.

A.Cat ren

Midy T620 cat dugc bon loai ren ing véi bon kha nang diéu chinh : dung 2
cap banh rang thay th& ( 42/50, 64/97 ) va cho nhém co s& dung co ciu
norton chu dong hodc bi dong . Pudng truyén dong chung ctia 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 luong bang budc ren can cat t .
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So d6 nguyén 1y truyén dan cho xich cat ren dugc mo ta nhu hinh vé sau .

L.

1 vong i, .
)D f;__\

i, -ty so truyén dao chiéu dé cit ren phai hodc trdi thudng bing 1.
i, -ty sO truyén cho banh rang thay thé .
i -ty sO truyén trong nhém co s& , § may nay dung co cdu Norton cho 7
ty s6 truyén tuong tng vGi s6 rang 1a : 26,28 ,32,36,40, 44,48 .
i, -ty so truyén nhém gdp boi . Nhém gap boi c6 4 ty so truyén
t - budc vit me doc .
t =12

- Xich cdt ren Quoc té ( con goi la ren hé mét ) : dung banh rang thay thé

42/50 va co ciu Norton chu dong :
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Z
lvg(VH)—(VIH)ﬂ £M2— 2—5M4XIIIl ZMS5(XV).12=1,

42 50 36 28
i, i
Trong d6 Z . 1a mot trong 7 banh rang trong co cdu norton tuong tng so
budc ren cén cét t ; tuong Ung .
Tur d6 suy ra cong thitc diéu chinh :
ty,=K,.Z;.1
K, - tich s0 cho tit ca cac s6 co dinh trong phuong trinh trén ;
t

- e vol Z;va iy

C1

- Xich cdt ren mé dun : loai ren ndy dung trong moi ghép dong . Ky hiéu

m = t/m .Phuong trinh xich cat ren modun nhu cét ren Quéc té€ nhung chi khac

la dung béanh rang thay thé 1,=64/97.
V4
lvg(VII)—(VIII)ﬂ gM2—§M4 XIl.i bMS(XV) 12=1,
42 97 36 28
i, i

Ccs

Tuong tu suy ra:
mi =K2 .Zi . igbo

m; ty 1& v6i Z; va iy,

Xich cdt ren Anh: Loai ndy dung tuong tu nhu ren Quéc t€ . Ky hiéu K-s6

vong ren trong mdt tdc Anh (mot tic Anh 1"= 25,4mm).
DPudng truyén ren Anh theo co céu norton bi dong va dung banh rang
thay th€ nhu ren Quoc t& 42/50.
Phuong trinh xich dong:

4242 3528 28 36 35 28 254
We(VI —VII A28 )220y 20,90 99 28, XIDi M5(XV)12=1, ==
vsVID S VI o < (X0 5535 KI5 7 28 35 XIDIMXXV).12=1,

i
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Tu trén suy ra : Ki=K,.Z, . L

g
K, ty 1¢ thuan véi Z,; va ty 1¢ nghich v6i iy,

- Xich cdt ren Pit : loai ren nay c6 cong dung nhu ren modun.

P m m t

ci
( D, - tinh theo don vi Anh, la s6 mo6 dun trong mot tdc Anh )

Phuong trinh xich nhu cat Anh va dung banh rang thay thé 64/97

1vg(VII)—(VIII)£ ﬁ(IX)Eﬁ( )§3—6§§(X1H) JMS(XV)2=t, = 2547
42 97 28 35 257, 2835 i
. |
Tuong tu ta co : Dpl. =K, Z, -—
l
gb

D ;- ty 1¢ thuan v6i Z ; , ty 1¢ nghich v6ii
-Cdt ren khuyéch dai : ren khuyéch dai la ren c6 budc 16n , thudng diung
cat ren nhiéu ddu moi , tién ranh dau trong bac ... Ren khuyéch dai s&€ khuyéch

dai duogc 4 loai ren tiéu chudn ké trén . Ty s6 truyén khuyéch dai 1a 2 ,8 , 32 lan

28 1
S

va ty sO truyén dao chiéu [, =—=— s&c6 them hai ty s6 truyén khuyéch dai

© 56 2

ntala 4, 16 lan

Phuong trinh cét ren khuyé&ch dai tém tat nhu sau :

4 6
SN S 60\
54 v 60 o .
lvg(VII)E V1) V) (VII)@(VIH) g dy g d g (XV).MS5.12 =1,

N

88 88

22 22
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-Cat ren chinh xdc : Yéu ciu dudng truyén ngan nhat , dudng truyén ngin

nhit 1a dén i, déng cac ly hop M,, M ; , M 5 dé truc ti€p quay truc vit me XV.

-Cdt _ren_mdt _ddu: la dudng xodn acsimet nhu trong mam cap 3 vau .

Nguyén tac 1a phoi quay tron déu va dao tién ti€n déu vao tam.Tién ren yéu ciu
ty s6 truyén chinh xdc.O day c6 bo tri thém & ly hop Ms ¢6 banh ring 28 gat an
khép vé6i banh rang 56 lap ¢6 dinh véi truc XVI va tir d6 qua ban xe dao dén truc
vit me ngang c6 budc ren t = 5 mm.

B.Tién tron

Duong truyén dong giong nhu tién ren, nhung dén ly hop M5, & vi tri gitia
hai banh ring c6 Z=28 an khép vdi hai banh rang c6 Z=56 truyén qua ly hop
siéu viét vao truc tron téi truc vit -banh vit 6/28.Tu truc nay truyén vé hai nga vé
phia trdi dé€ tién doc va vé phia phai dén vit me ngang.

-Tién tron doc : tu truc banh vit 28 qua cap banh rang44/60 (banh rang 60

l6ng khong trén truc) qua ly hop vau dén cdp banh rang 14/66 tGi banh riang z
=10, m = 3 , ban xe dao chay vé phia mam cap , muon dao chiéu nguoc lai thi
gat ly hop vau dé noi chuyén dong qua banh ring dém Z = 38 , dudng ngugc lai
qua banh rang - thanh rang - ban dao chay doc .

-Tién tron ngang : giong nhu tién tron doc nhung di theo nga bén phai dé

dén ban dao ngang qua vit me ngang t = 5 mm . Pao chi€u chay dao tién tron
doc , ngang nhu hinh v€ dudi .

- Chay dao nhanh : May c6 dong co dién chay dao nhanh cong suat 1kW ;

n = 1410 v/ph , qua bo truyén dai ( bén phai cudi hinh vé ) lam truc tron quay

nhanh .
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Dao chiéu tién tron

III. MAY TIEN 16K20

1. Pac tinh k§y thuat may 16K20

- Buong kinh 16n nhéat cua chi tiét gia cong , mm :

Trén bang may

400

Trén ban truot ngang cua xe dao 220

- Khoang céach gitta hai miii tam , mm

- S6 toc do quay cua truc chinh :

- Gi6i han s6 vong quay cua truc chinh v/ph

- Gi6i han s6 budc ti€én mm/vong

- Budc ren

Doc

Ngang

Hé mét , mm

Hé Anh , s6 vong ren trong 1"

39

710, 1000 , 1400,2000
24

12,5 - 1600

0,05 -2,8
0,025-14

0,5-112

56 -0,5



-Cong suat cua dong co chinh , kW 10

Cac bo phan chinh cia may tién 16K20 :

Kinh chin phoi
6 dao fj e — U sau

:
H8p budc tih Thanh riing Bin trugt xe duo

Vit me
Ming hutng phoi " %
Than may

Truc tran

2.S0 do truyén dong may 16 K20
1. Xich toc do :

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

Phuong trinh tong quét xich tdc do :
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I

B bién téc

18
11—
|
f—
72
ko]
Qo
20 —60
Cd cau bube

tang

n min

Truc chinh

MAY TIEN 16K20

Ban trugt doc
clia xe dao co
co c8u chay tu
dong

XXI

JILTTEEPTTTVURRRRTT < DO ReRTTr v eren

’H:

Thanh rang m=3

Khong khi nén
INRm

N=0,75KW
n=1450v/ph

985

268
—l | K =
1
TO
20
VIl
X
B6 ddo chifus | ix -
]
40 K !
.« 1 25
x = T =
M j5| i=ipe
B6 banh rang ||| XI— -
thay thé =] :l HOP BUOC TIEN 2g M2 mé
73 [ = =71
6N ﬁ’ 23 30
i
:l:l X
v [ 1
28 35 25
Cad cdu ngudc
11 N=10KW,
n=1460v/ph

Co cdu nhan

Khép 1 chiéu

w
o

Dai 8¢ diéu
chinh ng luc
cho co céu
truyén doéng
tién

Mat s6 budc tién doc



Qua phuong trinh ndy ta c6 thé tinh dugc so téc do ctia may :
- S6 toc do quay thuan : 2x3x2x2=24.
- S6 toc do quay nguoc : 3x2x2 =12

2- Xich chay dao- Dung cét ren va tién tron.
A.Cat ren
Miy 16K20 cét duoc bon loai ren : ren Quoc t€ , ren Anh , ren Mo dun, ren Pit ,
ren khuyéch dai , ren chinh x4c . Puong truyén dong chung ctia 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 can cat t .

- Cdt ren Quoc té'va ren Anh :

, 40 86
Chuyén dong quayttr truc chinh qua i g, » O bdnh rang thay thé 36 64
dén truc XII . Trang thai lam viéc cta cac ly hop nhu sau : M2 mé , <5m— ; ~ we  ;
M5.
Phuong trinh xich dong
28
28
30 2
45 35
1vongte 2 ﬂM&XH—XHU— IV XV
60 86 64
30
25
30 25 #
25 45 co cau dao chiéu 30
18 35
/ 45 \ / 8 \
XV \ / XVI\ /XVII M5b6ng XXT.t,(12) =t
28
35 48
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Chu y : Ren Quoc t&€ va ren Anh dung cho méi ghép bu 16ng , dai 6c ... Nhung
ren Anh khong do theo chiéu dai budc ren ma tinh theo K 1a s6 vong ren trén mot tac

Anh

K = 25,4
tp
25,4
hy =T

~ Cdt ren Mo dun va va ren Pit

Ren Mo dun va ren Pit ding cho truyén dong truc vit . Khi tién ching sir dung
bd banh rang thay thé %2—2 . Trang thai lam viéc cua cac ly hop nhu sau : M2 m& ;
w7 g ; M5 dong .
Pudng truyén dong tir truc XII dén XV di nguoc lai v6i dudng cat ren Quoc té€
va ren Anh nhu sau :

XTI —=—— XIV — XIl[ —— 5 XV

Phuong trinh xich dong

30 28
45 28
35
28
Ivongte & x %0 864,28 38 v X 2 xv
60 7336 28 34 33
30 25 25
25 45 Co cau dao chiéu 30
30
42
18 35
45 08

/ \ AN
XV XVII M5DP6ng XXT.t, (12) =t
\ / / .

XVI <
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- Ren M6 dun don vi do m ( mo dun ) tinh theo 7, =7.m
- Ren Pit ky hiéu don vi do luong 1a D
- D, 1a tri s6 nghich déo ctia m do theo don vi Anh ( goi la s6 m trong

mot tic Anh ).

t
D, = 254 ma m=-"
m T
D, = 25,4 _ 2547 hay () = 2547
tl tp Dp
z

-Cdt ren khuyéch dai : ren khuyéch dai 1a ren ¢6 budc 16n , thudng ding cét ren
nhiéu dau moi , tién ranh dau trong bac ... Ren khuyéch dai sé khuyéch dai duogc 4
loai ren tiéu chuén ké trén . Ty s6 truyén khuyéch dai 1a 2 ,8 , 32 1an . Nén dudng
truyén dong khong ndi tir truc VI xuong truc VIII ma di vong 1én V - IV - III -VIII

Phuong trinh cét ren khuyéch dai tém tat nhu sau :

60
/PN
1) Qi D =t

\/45

-Cdt ren chinh xdc :

1vong tc VI 60 72

Yéu ciu dudng truyén ngan nhat .Dudng truyén ngan nhat 1a dén i, déng cac
ly hgp M ,, M ; dé truc tié€p quay truc vit me XXI.

Mu6n tao ra céc budc ren khac nhau phai tinh ty s6 truyén i , dé chon céc cap
banh rang thay thé phu hop .

-Cdt ren mdt ddu:
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Dung gia cong dudng xoan acsimet nhu trong mam cdp 3 vdu . Nguyén tac la
phoi quay tron déu va dao tién tién déu vao tam . Puong truyén tir hop budc tién ra

truc tron vao hop xe dao tGi vit me ngang ( giong tién tron chay dao ngang )

B.Tién tron

Dudng truyén dong giong nhu tién ren, nhung dén truc XVII ly hop M5
mé- XIX - XX -XXI -XXII ( O truc XXc6 b6 tri ly hop siéu viét ) truyén vao
hop xe dao tlr d6 chia 1am hai nga vé phia trdi dé tién doc va vé phia phai dén vit

me ngang.

36
-Tién tron doc : tu truc vit banh vit 4/21 qua cap banh rang = qua ly

hop vAu M7a dén cap banh rang 17/66 t6i banh rang z =10 , m = 3, ban xe
dao chay vé phia mam cédp , muén dao chiéu ngugc lai thi gat ly hop vau M7b dé
noi chuyén dong cho chiéu nguogc lai , qua banh riang - thanh rang - ban dao
chay doc .

- Tién tron ngang : giong nhu 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  May c6 dong co dién chay dao nhanh cong sudt N =

0,75 kW ; n = 1450 v/ph , qua bo truyén dai i, = 85/127 ( bén phai cudi hinh vé
) lam truc tron quay nhanh .

3.Cac co cau dac biét

a. Ly hop siéu viét

Trong xich chay dao khi tién tron cé hai dong co déu truyén chuyén
dong t6i truc tron , d6 1a dong co chinh va dong co chay dao nhanh , t6c d6 ctua

hai dudng truyén khac nhau , dan dén truc tron s& bi xodn gdy . Vi vay & truc
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XX c6 b6 tri co cdu ly hop siéu viét ( ly hop mot chiéu ) dé phan tach chuyén

dong t6i truc tron .

Nguyén Iy lam viéc: Khi chay dao cong tic vo ngoai lién véi banh rang 39

quay theo chiéu n,, 10 so luon diy con lan ket giita vo va 15i 1dp then véi truc XX lam
truc XX quay theo, trong khi d6 muén chay dao nhanh n, (n,>>n,). Do ¢6 chuyén
dong twong d6i (n,-n,) con lin c6 xu huéng bi ddy lot vao khoang trong giita vo va 16i,
vo va 16i tach roi truc XX chi quay véi tée do n,

b .Co cau an toan chay dao Cic mdy tién déu c6 co cdu an toan cho chay
dao. Nguyén 1y chung Ia khi cat qud tai hodc do nguyén nhan gi d6 ma ban may
khong chuyén dong dugc thi phai cat dudng truyén.

So d6 nguyén 1y ly hgp an toan cho may 16K20 nhu hinh vé

32

30

e

-Nguyén ly lam viéc:
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Tu truc tron truyén qua cap banh riang 32/30, nho 10 so (2) ddy nla dong
(1) cua ly hgp vau M sang trdai, momen duogc truyén qua ly hop qua truyén dong
truc vit- banh vit 4/21 lam ban dao doc hodc ngang chuyén dong. Khi qud tai
ban may ngung chuyén dong, thong qua banh vit- truc vit lam(1) khong quay,
trong khi d6 banh rang 30 van quay, ly hop bi trugt ép 10 so tach ly hop , ngat
chuyén dong, dai 6¢ (3) dé diéu chinh 10 xo. Nhuoc diém 1a loai nay gay on.
Véi tién ren bi qua tai c6 cach don gian nhat 1a dat chdt ndi véi truc vit
me
- Co cdu an toan chay dao cua mdy T630 ( hodc 1A62): Dung co vdu 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 qud tai banh vit bi gii lai, ly hop M truot ép 10 so ddy thanh
chéng sang phai truc vit roi xuéng ,ngit chuyén dong . Mudn ti€p tuc lam viéc

thi phai nang truc vit 1én vé vi tri an khép duoc .

écu didu chinh
V/,

%T“‘ truc vit bi rol xuéng

o]

™ thanh chéhg
B

-Pai 6c hai nita : Quay tay quay 1, dia quay 2. Trén mat dau dia 2 c6

ranh cong huéng tam dan huéng cho hai chét 3 dich chuyén, ciac chot nay gén
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ciing v6i 2 nira dai 6c 4,5. Hai ntra dai 6c nay s€ cung tién hoac cung lui ra

theo dudng thang ( duodi cd) thang ding.

nhin A
1 ranh
'.
. J— F_Lmr'n
| 2

chét 3 l 4

VI .GIOI THIEU MOT SO MAY TIEN KHAC
1. May tién ré von ve

- Dung trong san xudt hang loat dé gia cong san pham c6 dang tron xoay,
lam nhi€u cong viéc bang nhiéu dao khdc nhau: dao tién, khoan, ta-ro, ban
ren,doa v.v...Tuy theo san pham gia cong,khi diéu chinh m4y ta lap sdn trén mdy
tat ca cac dao can dung theo thi tu qui trinh cong nghé da dinh.

Vé hinh dang bén ngoai mdy nay giong mdy tién thuong nhung c6 thém
mot u dao(lap duoc nhiéu dao) thay chd u dong cia mdy tién,may c6 thém mot
s0 cit dé han ché hanh trinh tién doc dé xdc dinh chiéu dai khi gia cong. May
khong c6 truc vit me vi khong tién ren bang vit me ( thay bang ta ro, ban ren,
thudc chép hinh ren mau...)c6 hop chay dao ré-von —ve dé diéu khién chay dao

tu dong u dao ré-von-ve.
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-Phan loai : Hién nay nguoi ta phan ra mdy gia cong vat liéu thanh va
mdy gia cong bing mam ciap hoic mdy c6 u ré-von —ve thing ditng va mdy cé u

ré-von —ve nam ngang.

-Kich thuéc co ban cua may la : dudong kinh 16n nhat ctia thanh gia cong (
loai mdy gia cong vat liéu thanh) va duong kinh 16n nhédt cua chi tiét gia cong
trén than mdy va trén ban dao (loai mdy gia cong trén mam cdp) -Dac diém
chinh cia may 1a : Gia cong chi ti€t theo nguyén tic tap trung nguyén cong,
nang suat cao, thoi gian phu it nhat, tho diéu khién mdy bac thdp, ton thoi gian

diéu chinh.

e e

ki‘.f,f.x;_..:..

\&

May tién ré von ve c6 dau révonve truc ding :

1.Bé mdy , 2.Xe dao ngang , 3. u trudc ,
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4. Gi4 do ( d6 ga dé cat ren bang dao )

5.Dau ré von ve , 6.Ban truot , 7.Tu dién

3. May tién ding.

Dung gia cong chi ti€t c6 duong kinh 16n t6i hon 20m, trong lugng may
t6i hon 1.700 tan.

Do chi tiét quay xung quanh truc thang ding nén g4 dat chi tiét an toan,

chinh xac cao.

Cé6 2 loai : Loai mot tru va loai 2 tru

4. May tién CNC do IMI Holding thiét k& va ché tao
CAu triic co ban clia mdy tién CNC 1a truc chinh b6 tri nam ngang , ban mdy
bo tri trén mat phang nam ngang. Kep phoi bing mam cap hoic diu chong tam c6

khia nhdm d€ truyén mo men xoan.
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