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Bai giang
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Bai mo dau

Pai cuwong vé may cong cu

m May cong cu trong CTM c6 nhiéu loai, trong dé chu yéu la may cat kim
loai.

m Ché tao cac chi tiét kim loai
s Hinh dang, kich thudc xac dinh
m Lich st phat trién MCC: tién than la may tién go.
s May GC go xuat hién 2000 nam TCN, Aicap
= XIV tai TQ: may mai, phay g/c kiém, banh xe...
= XVII Nga ché tao may tién

m May CC chiém ~40% CN, ~30% nén KTQD c6 nhiéu chung loai, do
chinh xac khac nhau

m Viét nam: Co khi HN, Co khi Duyén Hai...
m May tién T616, T620
s May Phay P623...
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Pai cuong vé may cong cu

m Phan loai may cat kim loai trong CTM

5/23/2010

m Cong dung: Tién , Phay, Bao, Khoan, Mai...
m Trinh d6 van ndng: May van nang, May chuyén dung...
m Do chinh xdc: May chinh xac thuong, may chinh xac cao...
m Trong luong:
00 May TB: <10 tan
00 May nang: 10-30 tan
00 May nang vira: 30-100 tan
0 Cuc nang: > 100 tan
m Miic do tw dong:
0 May ban TD
0 May TD
0 May TH
1 May CNC
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Dai cuong vé may cong cu
m Ky hiéu may:
m Viét Nam:

T - tién, K - khoan, P - Phay, M - mai...
Chir s6 dau chi mirc do van nang (6-van nang, 1-may
TD 1 truc), CS tiép theo chi kich thuéc co ban, CS
tiép theo chi mirc do cai tién. T620, TS812A

m Lién X0 cii:
1 - Tién, 2 - Khoan doa TH, 3 - Mai, 6 - Phay..
(1K62, 3B12, 6HS2..)
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Chuong 1
Tao hinh bé mat
va cau truc dong hoc may cat kim loai

81. Tao hinh bé mat bang phuong

phap hinh hoc

§3. Tao hinh bé mat chi tiét trén may
cong cu

84. So do két cau dong hoc, lién két
dong hoc, chuyén dong phan do
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§1 Tao hinh bé mat bang phuong phap hinh hoc
m Tao hinh biang phuong phap hinh hoc:
Vidu:

-Gia cong bé mat tru tron xoay.

- Gia cong bé mat dinh hinh tron xoay. Q T

Ty
\ T T,
Bé mat gia cong cac chi tiét rat khac nhau. Mudn tao ra cac bé mat nay
may phai truyén cho cac co cau chap hanh cac chuyén dong tuong doi

khac nhau, theo cac qui luat nhat dinh
5/23/2010 Machine-tool and Tribology 6
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81 Tao h[nh bé mat bang phuong phap hinh hoc
m Cac dang bé méit thudnq dung trong CTM:

» Dang bé mit c6 dudng chuan tron:

— tru, con, dinh hinh, ren

gwéng chut n (C) gweéng sinh (S) C,
N @
|
a) —Hxh trd
C S S
m%w
@wum
a) —Hnh tang tréng b) —Hxh d3ng ren
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1 Tao hinh bé mat bang phuong phap hinh hoc
> Dang bé mat c6 dudong chuan thang:

Puong sinh: thang; cong; gay khic ... c o
C
S
S C
. a. b. C.
» Dang bé mat dac biét:
Cam, canh tuoc bin, than khai... o

b)
Phan biét duong sinh va duwong chudn chi cé tinh chdt tuong doi.
Lua chon duong sinh, duong chuan = so do dong cuia may c6 do phirc tap khac nhau
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81 Tao hinh bé mat bang phuong phap hinh hoc
Q dé hinh thanh cdc dang bé mdt khdc nhau cia chi tiét gia cong
trong nganh ché tao mdy can thiét phdi tao ra cdc duong sinh va
duong chuan tuong tng.
0 Tao hinh bé mat trong CTM dung 2 loai duong sinh:
=) Puong sinh thang, tron, than khai, xoan acsimet
Khi dé mdy cdt cdn cé chuyén dong thdang, quay tron déu.
1 Puong sinh hypecbol, elip, xoan log
Khi dé mdy cdt cdn cé chuyén dong thdng va quay tron khong déu.
O Ciéc duong sinh chuyén dong tua trén duong chuan hinh thanh bé
mat can gia cong.

0 Muon gia cong duogc cac bé mat trén can phai truyén cho phoi va
dao cac chuyén dong tuong doi hinh thanh cac duong sinh va
duong chuan-> cac chuyen dong tao hinh.
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2 Cac phuong phap tao hinh bé mat chi tiét
2.1 Chuyen dong tao hinh MCC: phuong phap hinh thanh dudng
sinh, duong chuan.

Q dinh nghia CdTH: Bao gom moi chuyén dong tuong dai giira dao va phoi
truc tiép tao ra bé mat gia cong.

Q Phadn loai chuyén déng tao hinh:

= don gian :
Cdc chuyén dong doc ldap

- khong phu thudéc vao mot

chuyén dong nao khac
theo mot qui ludt nhdt dinh

= Phirc tap:
Chuyén dong cé su phu

thuoc theo mot qui ludt
nhdt dinh 1 Q quay 1 vong,
T tinh tién 1 luong t
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§2 Cac phuong phap tao hinh bé mat chi tiét
= Vua don gian vira phiic tap:
Q: don gian, T1 & T2: phiic tap tao ra bé mat con

T Q
I Bl
_____ o~ — |
o 4 11

0 Chuyén dong tao hinh c6 thé do dao hoic phoi thuc hién—> bo
tri cac chuyén dong tao hinh dé chuyén dong cua co cau chap
hanh don gian va chinh xac
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2 Cac phuong phap tao hinh bé mat chi tiét

2.2 Tong hop chuyén dong

1 So chuyén dong tao hinh phu thudc vao tinh chat hinh
hoc cua bé mat g/c va hinh dang dao.

0 Trén MCC thong thuong c6 4 ¢/d TH véi 2 loai CB:
Q&T=> to hop = cac PA cua may CKL

B Bao :2CPTH  T&T
B Tién : 2 CDTH Q&T
B Phay :2CDTH Q&T
B Giacong rang: 3-4 CDTH

5/23/2010 Machine-tool and Tribology
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83 Tao hinh bé mat chi tiét trén may cong cu
Can phdn biét ré G/C khong phoi va cé phoi
3.1 Phuong phap chép hinh :

Luéi dao (duong cat) triung voi duong sinh cua bé mdt tao hinh, luén tiép
xtic voi bé mdt tao hinh

Dao phay dia mo-dun

I/ N
@ ~—_

Dao ®nh hxnh

Ludi cat 1a duong sinh-> tao ra bé mit chi tiét khi né chuyén dong dua vao
duong chuan
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§3 Tao hinh bé mat chi tiét trén may coéng cu
O duong chudn :
m duong tron = mat tron xoay
= duong thang->mat phang
» duong cong phang->bé mat cam

duong chudn duoc tao theo phuong phdp chép hinh hodc diéu chinh
xich dong cuia mdy 2NS cao, kho ché tao dao
5/23/2010 Machine-tool and Tribology 14



"
83 Tao hinh bé mat chi tiét trén may cong cu
3.2 Phuong phap theo vét:

O Bé mdt tao hinh la vét chuyén dong cua ludi dao, hay la cé duong sinh
tao hinh la qui tich ciia chdt diém do luéi dao chuyén dong vach ra.

1 Tao ra vét bang phuong phdp hinh hoc, OR thuéc chép hinh, OR diéu
chinh xich dong, OR theo chuong trinh so

Tién con: quay ban dao, thuée chép hinh, tong hop c/d
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83 Tao hinh bé mat chi tiét trén may cong cu

3.3 Phuong phap bao hinh : Lugi cat c.
Luéi dao c/d tao ra nhiéu bé mdt,

duong hinh hoc luén luon

tiép tuyén voi bé mdt gia cong.

Qui tich cua nhitng diém nay chinh
la duong sinh cua bé mat g/c (hinh
bao cua ludi cat), bé mdt tao hinh

khong phu thuoc vao hinh ddng luoi cat

\/

% Bé mat tao hinh con phu thuéc vao vi tri tuong doi gitta duong sinh va
duong chuan:

AN AN

|
\\

/

\.L

d.
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3 Tao hinh bé mat chi tiét trén may cong cu
3.4 Cac chuyén dong trén may cat kim loai:
Q Chuyén déng chinh tao ra téc do cat: (CB)
71 Tién, mai , khoan...: quay tron V=rdn/1000 m/ph

o Bao, chuot, xoc...: chuyén dong tinh tién:
V=2.l.n,,, /1000 m/ph

Q Chuyén déng chay dao (CB) = NS g/c, do bong bé mat
0 Tién: dai - 1, tién dao [ s (mm/v), thoi gian g/c - T
0 nT=l/s 2 s=1/(n.T)
1 Co chay dao doc, ngang, huéng kinh, vong v.v...

Q Cdc chuyén dong khdc:

Phan do6 , bao hinh, vi sai, phu...
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84 So do két cau dong hoc, lién két dong hoc, chuyén
dong phan do
4.1 So do két cau dong hoc:

Xich truyén dong: duong truyén néi tir dong co dén khau chap
hanh dé thuc hién 1 c/d tao hinh don gian (xich toc do), hoac néi lién
giita 2 khau ¢/h = phéi hop giita 2 chuyén dong tao hinh phitc tap (xich
chay dao)
To6 hop cac xich truyén dong trong may goi la so do dong ciia may.
So do két cau dong hoc cha may 1a méi lién hé va su to hop cuiia cac
chuyén dong tao hinh, hay né 1a hinh don gian cua so do dong:

= Thay hop toc do : ky hiéu - iv

= Thay hop chay dao: ky hiéu - is

i: ty sO truyén, v, s: dai luong can bién doi
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84 So do két cau dH, lién két dH, phan do

So do két cdu dong hoc may tién

()

*
=

—+

©

7 S
lv Ph«
\ / \ / 7
N AN ‘K];k
: U ®eng
Is Dao
Bn dao

=
tx

m Xich toc do: dc-1-2-i -3-4-5-phoi
m Xich chay dao: Phoi-4-5-i-6-7-8-vit me
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84 So do két cau dH, lién két dH, phan do
U1 Phuong trinh xich dong: la PT tinh todn truyén dong tir diu dén cudi
xich :
m PT xich téc do: N4 dpelydz.K=0y,
= PT xich xhay dao: lvong, .iys.ig gt =S
® i}y, i3 ty SO truyén co dinh
= Kk, hé so diéu chinh
" t, budc vit me
" ny., N,,lvong,, S, : lugng di dong tinh toan
» Diéu chinh luong di dong tinh toan:
01 Co cau diéu chinh iv, is
0 Cong thirc:
" [ =n,./ (ny.i,.i34.K)
" [ =S/ (iys.igret,)
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84 So do két cau dH, lién két dH, phan do

4.2 Xich truyén dong tao hinh bé mat:

B Chuyén dong tao hinh don gian:

Mai, khoan, phay
3 chuyén dong doc lap:
Quay da mai Q, Qchi tiét
Quay chi tiét Q,, »
Tinh ti€én ban may T, J Than ——— :
S—

% PAau vao %7
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84 So do két cau dH, lién két dH, phan do

B Chuyén dong tao hinh phirc tap:

Tién ren: 2 ¢/d c0 quan hé: (]E
Quay chi tiét 1 vong Qct
Tinh tién ban may méot budc S=t, j,, S

S T
5 1 ﬂ
2 te > [:/ N\ (
_ | % ) ) )
Ph«

4 - —AY—//AX—/-/—\—/H— , |
i v Dao ENE <> v
S
6 Bpn dao ||’
7 L VY me
t T3 _L
B Chuyén dong tao hinh don gian - phiétap: A

3 chuyén déng :
Quay dao doc lap Qd
Quay chi tiét phu thudéc Qct 1 vong

Tinh tién ban may T phu thudc mét buéc S=t,
5/23/2010 Machine-tool and Tribology 22
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84 So do két cau dH, lién két dH, phan do
4.3 Xich truvén d()ng phﬁn do: Dao phay dia mo-dun
Chuyén dong g/c duoc ldp lai J cdc
vi tri khdc nhau ( thuong la cdch déu)
nham hinh thanh toan bo chi tiét glc.
Vidu: Phay rang trén may phay van nang,
dao phay modun
® Phan do co6 thé dung tay  hay dong co
® (o ix bién doi ty so truyén
VD: ix=1/4: Dia phan do¢ quay 1v, phoi quay 90°

Ph<4
— —— \\ — —
84 phtn ®&
l l
— Be ly h1p
: —(=d)
-

| =~ Chet &nh vp Il
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84 So do két cau dH, lién két dH, phan do

4.4 Lién két dong hoc (t0 hop chuvén dong):

MCC thuong to hop cdc c/d tao hinh va phdan do véi nhiéu
phuong dn khdc nhau = mdy khdac nhau:
s Phan do gian doan
s Phan d¢ lién tuc (gia cong rang bao hinh)
To hop chuyén dong cia may phay banh ring bang dao phay mo dun

i Bé ly hTp
14
<>—pr—(]
AR
- Q | 8lh phtn ®&
Ph<«
- = Chét @nh vb

VY me
Dao phay m«®un —] I—\\
-0 ]

l
—(] -
Machine-tool and Tribol
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To hop chuyén dong cua may tién hét lung dung xich vi sai:
— dé bu trir mot so chuyén dong truyén dén khau chap hanh

Phoi
N\
SO5599035)
T— Dao
e
X am
=
I__L_J

| tx
]

I

4.5 So do dong cua may:

So d6 biéu thi cach bo tri tuong doi cua tat ca cac thanh phan trong tat ca cac
xich truyén dong duoc goi la So do dong. Moi may cong cu déu c6 so dd dong

dac trung cua nod, can cu vao so do dong sé xac dinh duogc cdc chuyén dong co
ban clia may.
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84 So do két cau dH, lién két dH, phan do

DC

Vidu: gia cong ren nhiéu dau moi: M ren thit hai
m Phoi quay phan do: Y
O M,, dong-g/c xong 1 moi ren AAY
O Ngat M, -dong co quay-phoi v

quay o=21 / k Qphan do y

0 Pbéng M,, gia cong moi ren 2

M@i ren th(t hai

m Dao tinh tién phan do:
1 Khi phan d¢ ngat M,

0 P/c quay Ui, - vit me - dao tinh tién <>
T=S (budc ren) Tphén do 1
M\ NAANANNANNA
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A ) Chg’dn_q 2
SO PO PONG & CAC CG CAU TRUYEN DAN
TRONG MAY CONG CU

Sc do dong
Cac co cau truyén dan co khi
§3 Cac co cau dac biét
84 PO thi phuong trinh tdéc do cat
& luong chay dao

Machine-tool & Tribology 1
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§1 So do dong

m Biéu th(cach bé tri tuong ddi cla tat ca cac thanh phan trong

tat ca cac xich truyén dong.

m KO hiéu cac chi tiét, co cau va bd truyén bang cac k[ hiéu qui

udc:
—|:> Truc chinh may tién ____ B® truyén xich
_:I]j Truc chinh may phay D Banh rang tru 1ap 16ng khong
~ T~~~ B truyén vit me - dai ¢ ﬂ Banh ring tru lap di truct
2 z B truyén dai det D Banh ring tru Iap cé dinh

m Cu thé héa hon so dd két cau dong hoc — phuong trinh xich

dong dudc biéu dién chi tiét hon.

Machine-tool & Tribology



§1 So do dong

m Vidu: hoep
Phuong trlnh xich dong: |, . J:' |
. . — L =
Npc - lg - Ipr = Nyc 1x T _J— —L__TII
| - |
TOs6 truyén i = Nep L X X =
Ncp D1 ':' -:- 1
id =D1ID2 X-‘| -K /L|
ibr - ZCB I ZBB I | A VA /"3 |
Zy
Z.
SRS = S
0C - DE . Z2 TC
Z;
Z,

viacnine-tool & Tribology
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§2 Cac cd cau truyén dan co khi
2.1 Phan loai:

Theo hlnh thuc truyén dan:

Truyén dan tap trung: Ding 1 ®ng c— so déng @ai dit, puli nhiOu
bt c. HiOu sut t thi p, k¥h th—rc Iin, kha sba ch+a.

Truyen dan phan nhém: 1 &ng c—cho 1 nhdm m_y, trong CN nhN.

Truyén dan ddc lap: 1 ®&ng c—cho 1 m_y, 1 §C cho 1 chuyln
®éng — pha biOn.

Theo cap:

Truyén dan phan cap:

M_y cd meét se |-ing h+u han tec ® c%t hay |-ing dh 1y dao —M_y
tiOn T616 ca 12 t«c ®é t6 44v/ph — 1980 v/ph.

Truyén dan vé cap:

Cho trbsé téc @ bt t ki trong phm vi biOn ®ei téc ®é (hay |-Tnhg ch 1y
dao) - M_y mpu, M_y CNC.

Machine-tool & Tribology 4
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§2 Cac cd cau truyén dan co khi
2.2 CO cau truyén dan trong hop toc do.

1. Co cau truyén dan vo cap.
a. Puli con:

Machine-tool & Tribology



§2 Cac cd cau truyén dan co khi

2.2 CO cau truyén dan trong hop toc do.

1. Co cau truyén dan vo cap.

b. Banh ma sat:

m=const n<const n,=const
I j/
nz <n1 nz=nf nz >n'

Machine-tool & Tribology



§2 Cac cd cau truyén dan co khi

5

c. Truyén dan dau ép

1 - Loc dau

2—- Bom

3 — Van tiét luu \@ !

4 — Piston
5 - Xilanh

Thay d6i toc do: , @ él

- Thay déi luu luong bom 2 —
- Thay déi tiét dién van tiét luu 3

N j

L

1

d. Dung dong co dién Servo

-

e

Pbéng co Servo Machine-tool & Tribology
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§2 Cac co cau truyén dan co khi

2. Co cau truyén dan phan cap.
a. Dung puly nhiéu béc:

Pong co - dai — truc | — puli L] L
; 5 — I
- Truc tiép: _f:ﬂ___)_(Z(if M
déng chét — truc i : | iz
Gig t.,« . _ !
- Glan ,lep i | 20 : ohét e
ma chdt — truc trung gian o - ¥ _.H,\<I> .
— truc lll - truc i I ! f‘“ﬂ"}
Noec : + I,
Ol
g H Tl
B ---2h, .

Truc Hac - ne

Machine-tool & Tribology 8
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§2 Cac cd cau truyén dan co khi

b. Dung banh rang di truot:
Tu truc | > Il qua 2 nhédm banh rang di truat:
Di truot 2 bac: Z2,/Z, - Z,/Z,)
Di truot 3 bac: Z,/Z;’ - 2,/1Z, - Z/Z/
Thay ®#i ICn [-1t cho 6 tec ®eé: Z1 Z2

nTc1= n| - Z1IZ1, . Z3IZ3, nI I L | Z’4 L
Nyco= Ny . ZolZ, . 2,512 M Zj 75 =
Nrca= M. Z4JZ, . 2,02, L |;‘ v |
Nrca= Ny 2,2, . Z,JZ, ] |7L|'= .
nTcs= n| ] Z1IZ1, ] Zles, I_I Z"] Z'2 |—| H I_I \
Nyce= Ny . L4, . Z51Z5 == X E(J EI = } <l>

LN Z'4

Z'3 Z's

S6tocdd :Z=p..p, P
Trong do :p; - sO ty sé truyén trong nhom truyén thiri
Machine-tool & Tribology 9
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§2 Cac cd cau truyén dan co khi

C. Dung badnh rang thay thé

=
A Eh
L L
| ic()n | Ntc
- ——3le--3le--
X X
/ \
b a

Nge . ig-alb. i, =N

= Thay doi toc dd — thay ty sd truyén a/b
= SU dung trong may tu dong va may chuyén dung.
= Trong may thudng cé banh rang thay thé di kém

Machine-tool & Tribology 10
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§2 Cac cd cau truyén dan co khi

2.3 CO cau truyén dan trong hop chay dao.

Nhiém vu:.
Bién doi téc do chay dao d& ddm bao nang suat & ché& db
chay dao phu hgp

a. Co cdu Noocténg (khéi banh rang hlnh thadp):

Banh rang ﬁ— ﬁ ﬁ @ @

thay thé

C f%
___u'_E:' | LILd ; - %X} w
L) d M - Fr | [

—

<

Y | "Cocau
Norton Machine-tool & Tribology 11



" A
§2 Cac cd cau truyén dan co khi

Truyén cd tir truc | - l: —— A Zi
Z2
® Z,: Banh dém, quay “
hanh tinh xung quanh ‘ r —IxIxIxIX—
truc Il Banh rang
dém Zo
® Z, truclil, Z, ditruot - | —2

cung nhau. === T

® Z,2Z,Z ludn an khdp ' —) /
véi nhau, cho cac TST: & - I

a

Machine-tool & Tribology 12



§2 Cac cd cau truyén dan co khi
A , Z
b. Co cau then keo: . /2 2
Truyén dong tir truc | - II: U E Then kéo
Khéi BR thdp truc I c6 dinh ' %_1 2(3[a

Khéi BR thap truc Il Ibng khéng ™
4 BR quay, truc Il khéng quay ' %_X X|X|X—
Rut then dén 1 trong 4 BR 2/ 24 T
— Truc Il quay Z'3 Z'4

3 / \ 1

10 Thenkéo Doyl N
2 [1Banh rang >_>;ﬁ'@ g
3LLoxola % T/ |

(Thuong dung trong hép chay dao mdy khoan) . —

Machine-tool & Tribology 13
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§2 CAac cd cau truyén dan co khi

c. Co cdu Mé-an (Meandr) _ L L
Z1 Z2 - __ __
[N o B o ) <HnRiRaE N
I HIH THHTTH]
Im Im im
— a a i — — —
+:+:+: (H)__‘_‘__:I:_
(H)_erl_:_le_:_le_:__ L T L) \Z
| | | | = = 7
= b — bl — L Z4 Zoﬁ_
(I1I) — zs
a L ) —H [
Z5 [
i 25, :
Loai 1: * Truc I: 3 kh6i BR 2 bac nhu nhau, 1 co dinh, 2 Iong khong.

Loai 2:

* Truc II: 4 khéi BR 2 bac nhu nhau, 16ng khéng.

* Truc lll: BR di trugt Z; &n khép véi 4 BR Z, > cho 4 ty sd truyén.

Cd cau Mé-an c6 BR dém Z, (hanh tinh — nhu'trong co cduNoocténg),
an khép lan lugt vdi tat ca BR trén truc 11> cho nhiéu ty sé truyén hon.

Machine-tool & Tribology 14
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§2 Cac cd cau truyén dan co khi

d. Co cadu bdnh rang thay thé (trac dau ngua):
Truc | qua BR thay thé a/b, c/d — truc lll: i,= a/b . c/d
Thay déi i, thay a, b, ¢, d — thay d6i D ctia BR

Ao = Const — dung trac dau ngua. °
I X L

=

-

c b

II

- Chot 2 13p trén trac 1, diéu chinh |
theo rLhh 4 d _1
-BR b, c: 1d6ng khong trén chot2 o [«

- Trac 1 quay quanh truc BR d

AA
b f o
2? 2 (9 ’ = <

— Pam bao Suan khép khia, b,c,d | A&
? ) L ?\\Q\ig \
o '/:\ SAAAReY Y
thay doi. !-W/m//l;
% \

Machine-tool & Tribology 15



"

§2 Céac co cau truyén dan co khi

e. Dung déng co dién vé céap:

Ban may —1 '

Pong cd Servo Truc vit

Machine-tool & Tribology

16



" A
§3 Cac cd cau dac biét

1. CO cau thuc hién dao chiéu
CC banh rédng té hop.
CC ddo chiéu trén mat phang (a).
CC dao chiéu giiia hai truc song song (b).
CC dao chiéu gilia hai truc vuéng goc (c).

Z1 Z2
Z1 — 22 N /]
M
_ i [
Z' A H Z3
— 7' 1I
a. b. C.

Machine-tool & Tribology 17



" A
§3 Cac cd cau dac biét

2. Co cau téng hop chuyén déng
Téng hop 2 chuyén déng tur 2 dudng TP dén cing mét CC chéap hanh.

Co Cau vi sai

m  DPuodng vao Ll ra Il | I 4
Tl 2l coi z, dung yén: i, =1/2 By, Vir
o I
L Dbuong vao I,lll ra Il Z3_ |
T 121 nhula néi truc: i, =1/1
T =2l coi z, dung yén: i ., =2/1 | Z4
L. X | |
/
s Duong vao lllllra z6 | Z5
Turlll >l coi z; dung yén: i ., =2/1 11 I

Tw Il 3] coi nhula néi truc : i, =1/1
Chu y chiéu quay

Machine-tool & Tribology 18



" A
§3 Cac cd cau dac biét

3. Co cau bién dbi chuyén déng quay — thang

a. Co cdu banh rang — thanh rang.

BR truyén c/d cho thanh rang. )
BR vua quay tron xung quanh truc vua tinh tlen To
BR quay tron, khéng tinh tién
ny,= I,/ (Z.t)
Z.t - do dai chu vi vong lan
BR tinh tién khéng quay,
TR dung yén I, =0 (lan trén thanh rang) I
BR phai lui lai 1 doan la I,, tuong tUing s6
vong quay khoéng I,/ (z.t)
Téng hop lai
Il =1/ (2.0 + 1,/ (z2.t) = (I,;*+1,) / (2.1)

Machine-tool & Tribology



" A
§3 Cac cd cau dac biét

b. Co céu truc vit - dai oc:
Truc vit quay 1 vong — dai éc tinh
tién 1 luong bang budc vit t.

c. Co cdu cam:
Cam quay — can tinh tién theo qui luat
(do bién dang cam quyét dinh)

Machine-tool & Tribology 20



"
§3 Cac co cau dac biét

4. Co ciu bién déi chuyén déng quay — quay gian doan

Cd cau Man tit:
0 Z=3 +8
0 2B =2nlZ
0 o+ B=n/2
1 R=lsinfB =Llsinn/z

Machine-too , L



§4 D6 thi phucng trinh téc d6 cat
& luong chay dao
V)

V= 1dn/1000 (m/ph)
S=L/nT (mml/v)
V (n): 4nh hudng dén tudi tho dao.
S: anh hudng dén cl bé mat va nang suat. Vo|
Tu vl, kt phéi, vl dung cu, loai dung cu,
dk giacong 2> traV, S 2 n, S thich hop.
Muc dich: ¢é S, n nhanh chéng.
1 Do thi tia hinh quat:
V= dn/1000 (m/ph) > V=md (m= zn/1000)
7V 1a ham bac nhat déi véi d.
7 Thay déi n > chum cac tia qua géc toa do ing véin,, n,, ..., n..
Biét kinh d,, V, > tra dudc n.

Machine-tool & Tribology 22



§4 D6 thi phucng trinh téc d6 cat
& luong chay dao
2. Do thi Lo-ga:

m V=7ndn/1000 (m/ph) - Lng= Igd + Ig(nn/1000).

m Dangy=x+b (logd) A

s  Thay déin > thay déi b
> ho dudng thang /I.

Biét kinh d,, V, > tra dudc n.

Machine-tool & Tribology 23



Chucng 3
MAY TIEN

§1 Cong dung va phan loai
§2 May tién 1K62
§3 Piéu chinh may tién

84 May tién hét lung

Machine Tools & Tribo



" A
§1 Cong dung va phan loai

1.1 Céng dung cua may tién

0 La MCC phé bién nhat, chiém

[1 Gia cdng cac mat tron xoay: tru, dinh hinh,
dau, khoan, khoet doa, ta r
nhiéu canh, cam..

han xudng co khi.

, ren, 16, xén mat
; c6 do ga: mat khamng tron xoay, hinh

Machine Tools & Tribo



" A
§1 CoOng dung va phan loai
1.2 Phan loai may tién
C6 nhiéu can ¢ phan loai, thuong chia thanh van nang va chuyén dung:
[1 May tién van nang: tién ding, tié
[1 May tién chuyén dung: tién hét lung, tlen vitme...

1.3 Cac bo phan chinh:

B6 phan c6 dinh:
B Hop toc do

B HOp chay dao
BO phan didong: |/
B Ban xe dao
B Ban dao

B U déng

Machine Tools & Tribo



" A
§1 CoOng dung va phan loai

Céac bo phan chinh cua may tién

%000

JI u
Machine Tools & Tribo / '



" J
§2 May tién 1K62

Kmh chan phoi i

11121314 / b i
[/ / /151617 18 19

_
)
Hop chay |50 — : _ _
dao P b e {
- > Y Truc vit me i
A | gl
S 23 ‘_f 22 21 20 —

e i ; 7 ;/'
Beg mdy ben trdi Thanh ring Hp xe dao . A— e [ 1uc tran

Bé méy bén phai

- .
Machine Tools W I 5 /
|



" J
§2 May tién 1K62

2.1 Tinh nang ky thuat co ban:
Puong kinh phoi I6n nhat: ¢400mm.
S6 cap toc do truc chinh: 23. Phamvi + 2000v/ph.
Lugng chay dao:
Doc: 0,07 = 4,16mm/vg
Ngang: 0,035 + 2,08mm/vg.
Cat ren: Quécté: |/ tp=
Ren Anh: /

2.2 Phan tich dong hoc may:
May cb 2 xich déng:
chh toc do: tu d’ongI co den ph0|

Machine Tools & Tribo



" A
§2 May tién 1K62

B254
t=5
2=42 2=28 mm
235
5.
Z=6%
)
z:42 %7 --Fg
- i
g 2:26 2:32 z:40 —— e e
2=95 | Fl& Z-EJS 2:28/2=36/_ z:44 R — 0 = zl:_’f Thanh rangm=3 mm = “ed
Z35C Z= 7 Ty ] - -
I ré ' Y = é J A t=r2mm ||pc2
= = - = —Hy = =
- g Hessg Gy i 2=27 £) N=1
297 250 2_372 il . | = = X:Y’ X7 | ! t=5mn § "=’4mvg’
236 Iz 35~ Z:15]) | Ca 1
- Y 2:45 ’ Xx7
=55 = =XI z:56 z=56 147
7=28 22357 7=18 Gg 2=28 ,
— R ==
S| AT — L e
o) N=10k W 723 ‘ .
e “  n=1450vph
x -
A} 7
wig2 Y bC1 7
[
So do dong may 1K62
7

Machine Tools & Tribology
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§2 May tién 1K62

1. Xich toc do: Lyhepmasat

f———

Thuan - W
) G = 1
l l
111 | —————— y Vv
|
VI | y Tocdothap _ _ |
—————— =
Téc do cao *
Phuong trinh xich toc do:
Thuan 29
56 a7 22 Téc do thap
§142 - /34N 21 < VI) = s
1450 I Iy, =" \(III +
Nog ). 254 X )\5_1/( ) £5 (ILI) = Ny g
39 38 45
38
@ ﬁ 6_5 = Nyg+Nag
24 38 43 Toc dd cao

Machine Tools & Tribology
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§2 May tién 1K62

m Dudng truyén téc ddo cao :Z_, = 2x3x1 =6 toc do
= Dudng truyén toc do thap : Z, ., = 2x3x2x2x1 = 24

Thuc té ti lIl -V chi con 3 toc dod 7 (22 22 1
,J 88'88 16
| 22 22 22 45 1
<@><@ _ Je84a5 4
, 45/ \ 45 45 22 1
i 45 45 4588 4
/ 45 45 1
Zinsp = 2Xx3x3x1 =18 16c 00 fr 45’

Khi xich cét ren xp tir TC dao-ngUic
Ty s6 truyén khuyéc dai ding dé cat buéc

m Toc doé cua dudng quay thuan:
18 toc d6 thap: n,, n, [..n,g

6 toc dd cao: n,g, Nyyg..

Thuc t& nyg~ nyg=> COI :

Machine Tools & Tribo



§2 May tién 1K62

2. Xich chay dao: tién ren va tién tron

xac, mat dau.

Ren quéc té, anh, modul, pitch, kp.

Xudét phdt tirtruc chinh VISVIL VI, BR tt = hop

1 vong truc chinh 2 budc ren tp (mm)
Co 4 kha nang dléu chinh cho 4 loai ren:

BR tt D VII&IX co 2 kha ndng itt = 64/97 hoac

->vit me:

a. Tién ren:
N
N

] Nde
|

Cat cdc budc ren khadc nhau cua cung loai
7 budc: 0,5; 0,75; 1; 1,25; 1,5; 1,75; 2.

Machine Tools & Tribo



" J
§2 May tién 1K62

Cat ren trdi:
chiéu quay TC khong doi, dao chay- D dao chiéu:

VII 2 BR dém 28: gz, chisy = 35/2‘8 X 28/35 SVIII (Va2 ty s6 thuén)
So do két cau déng hoc: 1 vong Truc chinh ,\
\ “llllll\\l\
’V el

Pt

Machine Tools & Triboleg



" J
§2 May tién 1K62

m Phuong trinh téng quaét cua xich cét ren:
1vong TC X iy, X iy X ics (OR 1/i;5) X Iy X tx = tp
m Cat ren quéc té: don vi: budc ren tp;itt = 42/50, hi déng.
42
42
60 28 42 95 Z, 25, 4;.
11,,9”,:(\«1)60 (VII) — (VIII). 9o T E(n)ug(‘q) - 2— X)C, (XTI < > XI1I) <
35 28
28 35
(XIV)Cs.12 = t, (mm).

=tp = Kar.Zn.i tp ~ 4Zn, Iy,
m Cat ren Modul: don vi do: m = tp/x - itt= 64/97;

11,,;”,:(‘»1)23 (%11)42( VIII). % %(IX)(JQ("E[) é.QS (X)C4(XII) < (XIII) <

(XIV)C,.12 =t ( 28
tp = K1.Zn.ig, 2 m.n= K1 T K1/Tl: ;
Machlne Tools & Trlbo 12
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§2 May tién 1K62
m Cat ren Anh: Don vi: K: s6 vong ren trén 1 inch - 25,4 mm.
K=25,4/tp - tp=25,4/K - itt= 42/50; NT bi dc“)ng.

60 42 42 95 35 37 28 36 35 28 _
1, VI) o (VII) e ( VIII IX). o= 20 (X). 22 2 (). 2 22 (XD, 12 = t
oo V) s (VIDESH(VIT). oo oo (1K) - o (K)o o (X)X g g

m

K2.igh/Zn = tp = 25,4/K > K = KAiZn/igb (thuan Zn, n

¥
/
{

m Cat ren Pitch: Don vi: Dp: s6 m6dul m trong*tac
m Dp=25,4/m, m=tp/ = > Dp= qi/tp 2> tp=
» itt= 64/97; NT bj dong./
1,,,gm(w1;-gg “’H)j; (vim), 2% 99 1) 39 37 () 28 50 gy 39 28 gy a2 =t

95" 97 37 35 gL T 28 35

13

/
K3.igb/Zn = tp = 25,4.7x/Dp = Dp = KP.Zn/igb

Machine Tools & Tribo



" J
§2 May tién 1K62

m Cat ren khuyéch dai: g/c ren nhiéu dau mai, ranh xoén dan dau O
s Khuyé&c dai 4 loai buéc ren tiéu chuan Ién 2, 8, 32 lan.
= Truyén dong khong di ti VII=>VIIIl ma qua ika:

04 45 45

e
e

e o2 22 T 29
27 4574545

. B4 45 88 45 _

Ikﬂ‘E_ . . . _8
27 45722 45

B4 88 45 45

Ikﬂ?.!_ . . . _8
27 22 745745

. 54 88 88 45 _

= o= 22 2 230
27 2222 45

m Cat ren chinh xdc: Y/c dudng truyén phal ngan nhat [ tinh it
VISVIISVIISie>1X(C2 déng)>XI (C3 déng)>XIV (C5 déng)-> vit me
m Cat ren mat dau: g/c dudng xoan Acsimet trén mam cap 3 vau.

Tiép dudng truyén cat ren CX t6i XIV = 28/56 (ko qua LHSV)>XV(truc
tran)->vao hdp xe dao—->vitme ngang(tx=>5)

Machine Tools & Tribology 14



_
§2 May tién 1K62

b. Tién tron:

Nhu cat ren dén XIV (C5 ngat) > LHSV - 28/56 > XVII (truc tron) >
27/20.20/28 > TV-BV 4/20-> trai —> chay dao doc.

phai = chay dao ngang.

m Chay dao doc: XIX
1 Tién dao: - k=4 7220
Truc BV > 40/37 (37 16ng ko)>déng C7 —)Zag/ja-/ .
>14/66>BR-TR (m=3) - |
] LUi dao : S e A
Truc BV > 40-qua BR dém 45>BR 37 7 | =
>d6ng C6->14/66->BR-TR (m=3) ¥ wekag o
/=37 ._

/=45

Machine Tools & Tribology 15



|
§2 May tién 1K62

m Chay dao ngang:
Tuong tu, cé banh rang 45 dé dao chiéu.

Machine Tools & Tribo 16



" A

§2 May tién 1K62

2.3 Cac co cau dic biét.
1. Co cau ly hop siéu viét.
Truc tron nhan 2 c/d: N ES
B Tudcchinhdvo2-n,
B Tudcchaynhanh-16i 1 -n,
Vo 2 quay n1 (hinh)=>16i 1 quay n,
V6 2 quay ngudc n,~> (1) ko quay

28
VAN
— X1V
Tudéng [ i -
cd chinh \\ -
XV XVII
~
56
Ly hgp siéu viét

j
|

N=1KW

Machine Tools & Tribo n=1410 v/p 17



" J
§2 May tién 1K62

2. Co cau dai 6¢c mé doi.

Khi tién tron -> Phai cat lién hé gidia ban xe dao va vit me théng
qua dai 6c > dai éc co cdu tao 2 nua gan trén ban xe dao.

Hép xe dao

S

B 2 ranh xoan bd tri léch nhau 180° trén dia.
B Quay tay quay = déng - md dai 6c.

Machine Tools & Tribology 18



" J
§2 May tién 1K62

3. Co cau an toan ban xe dao:

qua tai khi tién tron:
Ly hop Io xo: Khi qua tai li hop =
lo xo bi nén lai cat c/d (truct)

Co cdu truc vit roi: T630

i
(1A62): TV I6ng khong, qua tai -] )=H§:

TV dung lai day M phai>TV roi
xuong%ko an khép; khdi phuc
phai nang thanh chéng

T616: 16 xo day bi>ép cang

gat%ep lyhgp M->khi qua
taiTV-> ddy M ra=>cang gat nén @

bi->quay bat Ién trén; khoéi phuc

e
X

727277
—

iBanh vit

gat tay gat déng ly hc}p M

(XI) —

N\

Machine Tools & Tribology
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\\3
X

o)
L nghanh chéng

E cu didu chinh

/
“““““ -~ Tryc
1 / a e

vit

o1 Xuong

o O

o] AT

A7)

7
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" J
. A ? s " A
§3 Diéu chinh may tién o f 7
3.1 Tién con tren may tién :
Lam léch u déng: d/c u déng

theo phuong vudéng goéc Vai x p— o ]![ _
dudng tam trén mf ngang / 1 ’ _ -
St dung thudc chép hinh '
Quay ban dao trén . T‘

3.2 Cat ren trén may tién

Cét cac budc ren trong cu.n n: diéu chi igb, Ikd?am_'
cac tay gat ,q_gaug\

Cat cac loai khac co thé thax BR {t True chink Phéy

b/
Tinh BR thay thé cho tiéh ren ' g a0
chinh xa4c OR may tlen don gian E;J' ==
A s A =~ 3 g x 1= -
khong co h(_?p chay dao DL %o aié Vi me
m Sodbcatren fé 2, L\
= Pt xich dong: § i L y =

1ngC |c - t vitme S yitme ﬂ?/‘ o /73//!)!/2?’77_9
Machine Tools & Tribo 20
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83 Diéu chinh may tién

iy ty O truyén cd dinh tir TC - TV

tp: buGc ren can gia coéng

x =a/b .c/d = tp / (ica.tx)

DKAK:
Ra+Rb>Rc (ko ch®m v troc) at+b>c , c+d>b
tyhih &n d troc: a+b>c(15+20)

Tiéu chuan BR (theomay)
Bé 4 —ca 20 BR: 20,24,..120
Bé 5—ca 20 BR:20,25,30,..120
BR ®kc biOt: 47,97,27,147

Chi duoc chon trong cung mét bé, va BR dac biét

3.3 Phuong phap phan tich x - a,b,c.d

Phan tich chinh xac: - thira sé ng té
X = A/B (ko gian udc dugc) VD: X = 299 / 396

X =13.23/(2.2.3.3.11) =13/2.3.3 x 23/11.2
Bién thanh bo 4: X =13.4/18.4 x 23.4/22.4
X =al/bxc/ld=52/72 x 92/88

PKAK: a+b>c+20; c+d>b+20

Machine Tools & Tribology
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" A
83 Diéu chinh may tién

= Phan tich gan ding: PP chia ngudc
Khi khdng phan tich chinh xac nhu trén
A/B=a,duC, B/C=a, duD, C/D= a,

chinh xac

X=do +

Tuy vao doé CX chon x[L1=a/b
Kiém nghiém sai s6 tha
os=tp L tpl] = tp [ icd. xL1. tx
Sai s6 budc ren tich Ity trén 1000mm: 8=

i

Machine Tools & Tribo



83 Diéu chinh may tién

- 1 -V 1 _ 1
] 1 e a2
2+ 1 1

1+ 11 A_2=80+ 1
1+ 1 B, a1+i
ay
Ay 2
By 5
Ay 5
B, 13
B, 18
Ag _ A _ 40
Bg B 103

= Vidu:
Phan tich: x= A/B = 40/103
_ 10340  _ _A_40
A= 23 [2 =2 | X% 57903
_ 40|23 _
2= 471 1
o BT -
as T8 -
6|5
a.= 17 =1
5] 1 A
a.= — =
0|5 [ -7

75

5 35 35 _

18 185 90 35 90

Machine Tools & Tribow
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" A
84 May tién hét lung

S dung dé gia cong cac chi tiét c6 bién dang dudng cong Acsimet (pt:
p=Ag)-tao thanh gbéc sau cho Iudi cat:dao phay modun, dao phay lan
tru, dao phay |an truc vit...

So do két cau dong hoc may tlén
hét lung

B Dao phay dia modun: E
Lugng du can hét di | i N % \T/
Pudng cong IUi dao e B\ \
?h g \.'?u:. s

ti€én dao T2

Phoi c6 Z rang.
Phoi quay gbéc a=2n/Z;: 3/40L tién dao, 1/404'1Ui d
Dao quay goc B: 2n/Ki(K: so lan nang clia gam)
PT: Cam quay 1/K vong==Phbiquay 1/Z yong

Machine Tools & Triboleg




" J
§4 May tién hét lung

>SS0 do KCBH:
Pt xich téc do: "-
Ndc.iv.icd1= ntc (Q1) | e

. v

Pt xich hét lung:
1/Z vg phdi. ix. iy, = 1/K vg gam  §

> ix=Z/ (K. ig,)
i_s,: ty SO truyén cé dinh. |

Machine Tools & Triboleg
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84 May tién hét lung

B Dao phay lan tru:
Pho6i quay Q1, dao tinh tién
kh(r hoi T2 hét 1an luct qua
cac rang.
Dao TT T3 dé hét toan bd
chiéu dai rang.
Phoi quay thém, dao TT
thém DE dé vé dudng xp.
Khai trién dao phay lan tru:)
B Sau mbi rang bé xung |
CF .
B Sau moi vong tién thém
DE p—
Do c6 rang xoan: > .

B Dao dich chuyén A>D:
Z rang
B Dao dich chuyén D>E; St
Zb A tp
Z AD+DE AD Z tp-s -
= =1+ ] > =1+ F"- === Eh:z"h"‘-——-ﬂ"‘f
Zb DE DE = Zb = tp |

Machine Tools & Tribow I 26



" A
§4 May tién hét lung
Sac do6 két cau dong hoc:
B Xich toc do:

Nge - Iv = Ny

B Xich hét lung: 1vgph—>d39ﬁ-‘6tis<> ixé

Z rang (& tinh tién = s)

1vgph y X i cd1 - iHT =ZIK vg cam
2> ix= Z/ (Kl i cq1) (iht;'-"' 1)
B Xich vi sai: b6 xung DE;
Ban may tinh tién s, vit m
s/tx vong —-»cam quay BX:

Zb=+2Z.s/tp vong /‘,\

s Zs ' _+Z.

bC

tx

— iy -in7 =% > Iy =

tx tF" i B tp.iHT'iE.EIE

B Xich chay dao doc
1vongph.is.tx=s

Machine Tools & Tribo




" A
84 May tién hét lung

B Dao phay lan truc vit-g/c rang
Z la s6 ranh va n s6 dau mai rang
H6t lung cac rang n&m trén 1,dg
xoan cO budc xoan tp.

->cdc chuyén déng nhu dao phay tru
Phai phan dd dé hét lung cac dau
moi khac. /

Xich chay dao T3 nhu tié ! ren:
1vongph.is.tx=tp

Cac xich khac va sc dofKCBH hét
lung dao phay lan tru. /

M6t méi dudng rang

Machine Tools & Triboleg



Chuong 3
MAY TIEN

§1 Cong dung va phan loai
§2 May tién 1K62

§3 Piéu chinh may tién
84 May tién hét lung

Machine Tools & Tribology 1



§1 Cong dung va phan loai

1.1 Céng dung cua may tién

[0 L& MCC phé bién nhét, chiém 25+50% trong phan xudng co khi.

0 Gia cong cac mat tron xoay: tru, dinh hinh, nén, ren, 16, xén mat
dau, khoan, khoét, doa, ta ro; c6 do ga: mat khéng tron xoay, hinh
nhiéu canh, cam...

O D6 chinh xac c6 thé dat dén cép 6, cap 7.
[1 DO bbng dén cap 8: Ra= 0,63 um (tién mong, doa).

Machine Tools & Tribology 2



" A
§1 Cong dung va phan loai

1.2 Phan loai may tién

C6 nhiéu can ¢l phan loai, thudng chia thanh van nang va chuyén dung:
[1 May tién van nang: tién ding, tién cut, tién Révbénve
[1 May tién chuyén dung: tién hét lung, tién vitme...

1.3 Cac bo phan chinh:

B6 phan co dinh:

B Hop toc do

B HOp chay dao
BO phan di dong:

B Ban xe dao
B Ban dao
B U déng

B6 phan diéu khién:

W Tay gat
B Truc vit me >tién ren
B Truc tron -tién tron

Phu tung:

Machine Tools & Tribology

B Luynet

B Mam cap 4 vau
WU dong

H BR thay thé
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§1 Cong dung va phan loai

Céac bd phan chinh cua may tién
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§2 May tién 1K62

L Kinh chén phoi ;
e g w0 Mam cap y dong
Hop t6e do 11121314 / T4 dis
' 6 7 2 . / G dign
5 & dao | 7 &‘ // /151617 18 19
4 | dg—=% 5 / ;

Truc vit me

R 23 | 22' (21
Beg mdy ben trdi Thanh ring Hop xe dao NI — ¥ T tron

Machine Tools & Tribology



§2 May tién 1K62
2.1 Tinh nang ky thuat co ban:
00 DPudng kinh phéi 16n nhat: $400mm.
1 S6 cap toc do truc chinh: 23. Pham vi: 12,5 =+ 2000v/ph.
1 Luong chay dao:
Doc: 0,07 = 4,16mm/vg
Ngang: 0,035 + 2,08mm/vg.

1 Cétren: Qudc té: tp=1 + 192 mm.
Ren Anh: 24 + 2 v/inch.
Ren Modul: 0,5 + 48wt mm.
Ren Pitch: 96 = 1

0O  Dong ca chinh: N= 10kw, n= 1450v/ph.
0 Doéng ca chay nhanh: N= 1kw, n=1410v/ph.
2.2 Phan tich dong hoc may:
May cb 2 xich déng:
0 Xich téc do: ti ddng co dén phdi.
71 Xich chay dao: cat ren va tién tron.
TU TC dén vit me hoac truc tron.

Machine Tools & Tribology
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B254
t=5
2=42 2=28 mm
235
5.
Z=6%
)
z:42 %7 --Fg
- i
g 2:26 2:32 z:40 —— e e
2=95 | Fl& Z-EJS 2:28/2=36/_ z:44 R — 0 = zl:_’f Thanh rangm=3 mm = “ed
Z35C Z= 7 Ty ] - -
I ré ' Y = é J A t=r2mm ||pc2
= = - = —Hy = =
- g Hessg Gy i 2=27 £) N=1
297 250 2_372 il . | = = X:Y’ X7 | ! t=5mn § "=’4mvg’
236 Iz 35~ Z:15]) | Ca 1
- Y 2:45 ’ Xx7
=55 = =XI z:56 z=56 147
7=28 22357 7=18 Gg 2=28 ,
— R ==
S| AT — L e
o) N=10k W 723 ‘ .
e “  n=1450vph
x -
A} 7
wig2 Y bC1 7
[
So do dong may 1K62
7

Machine Tools & Tribology
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1. Xich toc do: Lyhepmasat

f———

Thuan - W
) G = 1
l l
111 | —————— y Vv
|
VI | y Tocdothap _ _ |
—————— =
Téc do cao *
Phuong trinh xich toc do:
Thuan 29
56 a7 22 Téc do thap
§142 - /34N 21 < VI) = s
1450 I Iy, =" \(III +
Nog ). 254 X )\5_1/( ) £5 (ILI) = Ny g
39 38 45
38
@ ﬁ 6_5 = Nyg+Nag
24 38 43 Toc dd cao

Machine Tools & Tribology
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m Dudng truyén téc ddo cao :Z_,_=2x3x1 =6 toc do
= Pudng truyén téc do thap Zthap = 2x3x2x2x1 = 24
Thuc té ti Il -V chi con 3 toc dod (22 22

8888
22 45

45°88
45 45

Zpnsp = 2x3x3x1 = 18 toc d6 45 45

< >< |88 a5
145 22
45

1

16
1

4
1

4
1

1

Khi xich cat ren xp tor TC dao ngugc thanh: 16/1,4/1, 11 =i 4

Ty s& truyén khuyéc dai dung dé cit budc ren khuyéc dai.

m Toc dé cua dudng quay thuan:
18 toc d6 thap: n,, n, [..n,g
6 toc dd cao: nyg, Nyg.. Ny
Thuc té n,g~ n,g=> con 23 toc dod

Machine Tools & Tribology
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2. Xich chay dao: tién ren va tién tron

a. Tién ren:
Ren quéc té, anh, modul, pitch, khuyéc dai, chinh xac, mat dau.

B Xuét phat turtruc chinh VI2VII, Vill, BR tt = hép CD >vit me:

1 vong truc chinh - buéc ren tp (mm)
B CO0 4 kha nang dléu chinh cho 4 loai ren:

BR tt O VIII&IX ¢c6 2 kha nang: itt = 64/97 hoac 42/50

Ca cau Nooctdng c6 2 duong chii ddng va bi dong

B NT cd: IX=>C2->XI (NT quay)=>X->C4->XI2>XI2>XIV->C5-> vit me
B NT bd:

IX>35/35>X->28/25->(NT)XI-> 35/35->XII=>XIlI>XIV-> C5->vit me
B Cat cdc budc ren khdc nhau cua cung loai ren. 28 bugc ren (7X4)
7 bu6c: 0,5; 0,75; 1;: 1,25;1,5; 1,75; 2.
dung 7 BR ciia NT: 26, 28, 32, 36, 40, 44, 48 goi la i, .

4 ty s6 truyén: 2 khoi BR di trugt 2 bac gitra XII, XIII, XIV: g4 boi

Machine Tools & Tribology 10
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B Catren trdi:
chiéu quay TC khéng déi, dao chay ra, xich CD dao chiéu:

VIl > BR dém 28: iz, chisy = 35/28 x 28/35 > VIII (va 2 ty s6 thuan)

B Sodod két cau déng hoc: 1 vong Truc chinh e
|11

- -

Machine Tools & Tribology
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m Phuong trinh téng quat cua xich cét ren:
1vong TC x iy, X iy X ics (OR 1/i;g) X Iyp X tx = tp
m Cat ren quéc té: don vi: budc ren tp; it = 42/50; NT chil dong.

42
42 18
28 42 95 Z 25 <4J> <
u—ux = VII). =2 22 (IX So 2 (X)C,(XTT XIII
vgn.:(} ()56 ( )JJU(}(}SS (X)C4(XII) )
35 28 35
28 35

(XIV)Cs.12 = t, (mm).
=tp = Kar.Zn.iy, 2 tp ~ Zn, iy,
m Cat ren Modul: don vi do: m = tp/n - itt= 64/97; NT Chl’J dong.

64 95 Z, 25
vgmm)_mn_mn) 95 57 D) 2220 (X)Cyf };[1)< >(};[11) <
(XIV)Cs.12 = t, (mm).
tp = K1.Zn.ig, > m.n= K1.Zn.ig, 2 m= Km. Zn. | ;,; Km= K1/n

Machine Tools & Tribology
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§2 May tién 1K62
m Cat ren Anh: Don vi: K: s6 vong ren trén 1 inch - 25,4 mm.
K=25,4/tp - tp=25,4/K - itt= 42/50; NT bi dong.

60 42 42 95 35 37 28 36 35 28 _
1, VI) o (VII) e ( VIII IX). 2= 20 (3 XI XIT).i,.. 12 = t
oo V) = (VIDEZ (VIID). oo 2o (1 }3?3"()2&2 (XD). g 55 (KD gs g

K2.igb/Zn = tp = 25,4/K > K = KA.Zn/igb (thuan Zn, nghich igb)

m Cat ren Pitch: Don vi: Dp: s modul m trong 1 tdc Anh.
m Dp=25,4/m, m=tp/ n > Dp=25,4.7/tp = tp= 25,4.7x/Dp
a it= 64/97; NT bi dong.

60 42 64 95 35 37 28 36 35 28
1,oma( VI VII VIII IX). 22 2L (X).22 22 (XT). o 22 (X 12 = t,
ore( }60( )42( }ga 9?( }3? 3;}”252 ( }283 (XID)dge.

n

K3.igb/Zn = tp = 25,4.7/Dp > Dp = KP.Zn/igb

Machine Tools & Tribology 13
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§2 May tién 1K62

m Cat ren khuyéch dai: g/c ren nhiéu dau mai, ranh xoén dan dau O
s Khuyé&c dai 4 loai buéc ren tiéu chuan Ién 2, 8, 32 lan.
= Truyén dong khong di ti VII=>VIIIl ma qua ika:

04 45 45

e
e

e o2 22 T 29
27 4574545

. B4 45 88 45 _

Ikﬂ‘E_ . . . _8
27 45722 45

B4 88 45 45

Ikﬂ?.!_ . . . _8
27 22 745745

. 54 88 88 45 _

= o= 22 2 230
27 2222 45

m Cat ren chinh xdc: Y/c dudng truyén phal ngan nhat [ tinh it
VISVIISVIISie>1X(C2 déng)>XI (C3 déng)>XIV (C5 déng)-> vit me
m Cat ren mat dau: g/c dudng xoan Acsimet trén mam cap 3 vau.

Tiép dudng truyén cat ren CX t6i XIV = 28/56 (ko qua LHSV)>XV(truc
tran)->vao hdp xe dao—->vitme ngang(tx=>5)

Machine Tools & Tribology 14
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§2 May tién 1K62

b. Tién tron:

Nhu cat ren dén XIV (C5 ngat) > LHSV - 28/56 > XVII (truc tron) >
27/20.20/28 > TV-BV 4/20-> trai —> chay dao doc.

phai = chay dao ngang.

m Chay dao doc: XIX
1 Tién dao: - k=4 7220
Truc BV > 40/37 (37 16ng ko)>déng C7 —)Zag/ja-/ .
>14/66>BR-TR (m=3) - |
] LUi dao : S e A
Truc BV > 40-qua BR dém 45>BR 37 7 | =
>d6ng C6->14/66->BR-TR (m=3) ¥ wekag o
/=37 ._

/=45

Machine Tools & Tribology 15



§2 May tién 1K62

m Chay dao ngang:
Tuong tu, c6 banh rang 45 dé dao chiéu.

Machine Tools & Tribology
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2.3 Cac co cau dic biét.

1. Co cau ly hogp siéu viét.

Truc tron nhan 2 c/d:

B Tudcchinhdvo2-n,

B Tudcchaynhanh-16i1 -n,
Vo 2 quay n1 (hinh)-=>16i 1 quay n,
V6 2 quay ngudc n,~> (1) ko quay
Khi c6 n,>n, cling chiéu->bi nén 16 xo-> truc tron quay ko ket

28

_ VA XV Tu ddéng co
Tudong [ chay nhanh
, \\ e |
co chinh \\ |
XV XVII  Truc tron
~
o6 |

Ly hdp siéu viét

]_

N=1KW
Machine Tools & Tribology n=1410 v/p 17
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2. Co cau dai 6¢c mé doi.

Khi tién tron -> Phai cat lién hé gidia ban xe dao va vit me théng
qua dai 6c > dai éc co cdu tao 2 nua gan trén ban xe dao.

Hép xe dao

S

B 2 ranh xoan bd tri léch nhau 180° trén dia.
B Quay tay quay = déng - md dai 6c.

Machine Tools & Tribology 18
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3. Co cau an toan ban xe dao:

qua tai khi tién tron:
Ly hop Io xo: Khi qua tai li hop =
lo xo bi nén lai cat c/d (truct)

Co cdu truc vit roi: T630

i
(1A62): TV I6ng khong, qua tai -] )=H§:

TV dung lai day M phai>TV roi
xuong%ko an khép; khdi phuc
phai nang thanh chéng

T616: 16 xo day bi>ép cang

gat%ep lyhgp M->khi qua
taiTV-> ddy M ra=>cang gat nén @

bi->quay bat Ién trén; khoéi phuc

e
X

727277
—

iBanh vit

gat tay gat déng ly hc}p M

(XI) —

N\

Machine Tools & Tribology
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\\3
X

o)
L nghanh chéng

E cu didu chinh

/
“““““ -~ Tryc
1 / a e

vit

o1 Xuong
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7
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83 Diéu chinh may tién

3.1 Tién con trén may tién

Lam léch u déng: d/c u déng
theo phuong vubéng goéc vai
dudng tam trén mf ngang
S dung thuéc chép hinh
Quay ban dao trén

3.2 Cat ren trén may tién

0
(7 ¢

L

Cét cac budc ren trong cung loai ren: diéu chinh ics, igb, ikd bang

cac tay gat

Cat céac loai khac c6 thé thay BR tt

Tinh BR thay thé cho tién ren
chinh xac OR may tién don gian
khéng c6 hdp chay dao

= Sodocatren

m Ptxich dong:

1vgTC. icd.a/b.c/d.tx = tp

Machine Tools & Tribology

lrue chink hér

‘ /7 s Jao
\‘Q.)
E ‘. x ——
'g 3 [ 1=1 L
SR 4 Lol /it me
7

Z

Sl => Lo\
[ = - =
R sl VL

50 [/ . AL W E]

2 Srirmed 'S it me 2/ 6¢ hai miréng
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iy ty 806 truyén cd dinh tk TC - TV
tp: budc ren can gia coéng
x =a/b .c/d = tp / (ica.tx)
DKAK:
Ra+Rb>Rc (ko ch®m v troc) at+b>c , c+d>b
tyhih ®&n d troc: a+b>c(15+20)
s Tiéu chuan BR (theomay)
Bé 4 —a 20 BR: 20,24,..120
Bé 5—c&a 20 BR:20,25,30,..120
BR ®kc biOt: 47,97,27,147
Chi duoc chon trong cung mot bé, va BR dac biét

3.3 Phuong phap phan tich x - a,b,c.d

Phan tich chinh xac: - thira sd ng td
X = A/B (ko gian udc dugc) VD: X = 299 / 396

X=13.23/(2.2.3.3.11) =13/2.3.3 x23/11.2
Bién thanh bo 4: X =13.4/18.4 x 23.4/22.4
X =al/bxcld=52/72 x 92/88

PKAK: a+b>c+20: c+d>b+20

Machine Tools & Tribology
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83 Diéu chinh may tién

= Phan tich gan ding: PP chia ngudc
Khi khdng phan tich chinh xac nhu trén
A/B =a,duC, B/C=a, duD, C/D= a, du El1=>a, = db chinh xac

1
a1+

X=do + 1

Az +

1

an-1 -
: dn

Tuy vao doé CX chon xLL1=a/b
Kiém nghiém sai s6 thay vao PT : 1vong . icd . xO . tx = tpd
os=tp U tpld = tp L icd. x[l. tx
Sai so budc ren tich Ity trén 1000mm: 5 ,,= 1000.5s/tp < [8\]

Machine Tools & Tribology
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= Vidu:
Phan tich: x= A/B = 40/103
103 |40 A _ 40 1 A 1
a.= - = X= —=——=0+ ﬁ_1= -
T 23[2 2 B 103 - 1 Y aG+a1
14 1 Ay _
a= 40[23  _ 1 o Tt
2 17 1 1+ 1 2 aj+—
2+—1
_ 2317 _ T+— Az _ 2
33— 6—1 —1 5 53 5
/ \ A_d':i
a,= 122_ =9 B, 13
As _ 7
) 615 ) 4 By, 18
35 111 =1 ) As _ A _
By B
.= 51— _5 A 4
6 05 = .7 _ 75 _35_353 _ac
™ 18 185 90 35°90 b d

Machine Tools & Tribology
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84 May tién hét lung

S dung dé gia cong cac chi tiét c6 bién dang dudng cong Acsimet (pt:
p=Ag)-tao thanh gbéc sau cho Iudi cat:dao phay modun, dao phay lan

tru, dao phay |an truc vit...
So do két cau dong hoc may tién

hét lung

B Dao phay dia modun:

O O O o

Luong du can hét di . N
Budng cong lui dao

Budng cong Acsimet
ti€n dao T2

Phoi c6 Z rang.

Phoi quay goc o=2r/Z : 3/4a.: tién dao, 1/4o.: IUi dao
Dao quay goc B: 2n/K (K: s6 lan nang ctia cam)

PT. Cam quay 1/K vong ~ Ph6i quay 1/Z vong

Machine Tools & Tribology 24
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§4 May tién hét lung

S0 do KCDH:
Pt xich toc do:
Ndc.iv.icd1= ntc (Q1) Iv<>
Pt xich hét lung:
1/Z vg phoi. ix. i,q, = 1/K vg cam

> ix=2Z/ (K. i)
i.g: ty SO truyén cé dinh. ]

Fa Y

AV
R —
—~y————
—]
N

Machine Tools & Tribology 25



" A
84 May tién hét lung

Z

Dao phay lan tru: - _— sé 1
Phoi quay Q1, dao tinh tién Q - _

kh( héi T2 hét 1an luct qua
cac rang.

Dao TT T3 dé hét toan bd
chiéu dai rang.

Phoi quay thém, dao TT
thém DE dé vé du’dng Xp.

Khai trién dao phay lan tru:

B Sau mbi rang bd xung
CF

B Sau moi vong tién thém
DE

Do c6 réang xoan:

B Dao dich chuyén A>D:
Z rang

B Dao dich chuyén D>E;
Zb tp

_ AD+DE AD Z th-s LS

Zb

= 1+ > =1+ — ==> Zb=
DE DE Zb S tp

Machine Tools & Tribology 26
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84 May tién hét lung

Sa d6 két cau dong hoc:
B Xich toc do:
Ngc - i = Nq4
B Xich hét lung: 1vgph—dao hét.
Z rang (& tinh tién = s)
1vgph y X I cd1 - IHT =ZIK vg cam
=2 ix= 2/ (Kigt - ¢41) (i =1)
B Xich vi sai: b6 xung DE:
Ban may tinh tién s, vit me quay
s/tx vong —»cam quay BX:
Zb=+t2Z.s/tpvong

S Zs : Z .

bC

=

HT

. =+ > =+
tx Iy -inT tp » ly=1T

B Xich chay dao doc
1vong ph.is.tx=smm

Machine Tools & Tribology
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84 May tién hét lung

B Dao phay lan truc vit-g/c rang
Z |a s6 ranh va n s6 dau maéi rang.
H6t lung cac rang nam trén 1 dg
xoan cO budc xoan tp.

> cdc chuyén déng nhu dao phay tru
Phai phan d6 dé hét lung cac dau
moi khac.
Xich chay dao T3 nhu tién ren:
1vongph.is.tx=tp
Cac xich khac va sa d6 KCDH hét
lung dao phay lan tru.

Mot m6i dudng rang

Machine Tools & Tribology 28
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81. Cong dung va phan loai

May phay dudc phat trién tir thé ky 16, chiém 1/10 MCC

1 1815 : May phay nam ngang

1 1884 : May phay giucng

May phay hang ndng cé khéi lugng hang tram ’té'n, ban may kich

thudc hang chuc mét. May phay do VN cheé tao : P623, P613

1.1 Cong dung:
Gia cong mit phang,
mat dinh hih, 16,

rChh, cat ren, R
5t r3 - 0 ' amte
cat rang, ...,_Ld._ - s ~ M ‘ E_QE : LE__
phay rl:hh ] E A\ A NNV ALINNNNA AN o 4--1 A\ =T
g N T8
a b I 9
: E Wﬁi
. T o o D oo - : .
i - ét
T e R 7, 7
h) i)
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81. Cong dung va phan loai

1.2. Phan loai may phay

- Can cu vao cong dung :

+ may cong dung chung
+ may chép hinh
+ may phay lién tuc

- Phan theo nhém : + may phay van nang : phay ngang, dirng, giudng

+ may phay chuyén mon hoa :phay ren vit, phay
chép hinh, phay rLhh then

- Ki hiéu : VN :P 6 23
phay van nang kich thudc co ban ban may 320x1250
LX : f lH 8 f
phay TC céngxén ndm ngang KT bmay cua may
: dimg 5 : phay dirng khong congxon
: lién tuc 6 : phay giudng

tOCb-hN—\

: chép hinh 7 : van nang rong
: cdng xo6n ndm ngang
: khac



_-' i

i

=

[ J

Ly B0 | 1
he) o \

May phay dung cong xon 6M13I1

May phay cong x6n van nang
réng ndm ngang 6M82LL
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§2. May phay nham ngang 6H82

2.1 Tinh nang va cong dung

m  Tinh nang ky thuat :
Truc chinh ndm ngang :
18 cap toc dod truc chinh: 30 - 1500 vg/ph
18 cap toc dd chay dao: Sd,n= 23,5-1800mm/ph
Ban may : 320 x 1250 mm
Dich chuyén : ( 3 c/d thiang géc)
= Doc : 700 mm
= Ngang : 240 - 260 mm
= Lén xudng : 380 mm
1 Géc quay ban max : + 459
1 BPongcochinh:N=7kW , n =1440 vg/ph
1 DPong co chay dao: N =1,7kW, n =1420 vg/ph

O O O O O
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§2. May phay nam ngang 6H82

m Cac bo phan chinh :
©1 Than may chira hop toc dod 1
1 Gia dd truc chinh 2 :
c6 thé trugt trén sdng
truot than may
0 Dao phay 3
Truc chinh 4
1 Ban may 5 : thuc hién
chay dao doc S
1 Ban trugt 6 : thuc hién
chay dao ngang S,
71 Ban may 7 lén xuéng S,
0 Thanh chéng 8 d& gia dao

O




So do dong

~
[

i

N=7 kW
n=1440
vg/ph

2 ung/ B

1
30 15. M, t=6x1 to=6x1 XII
t1=6x1 = [
Co Fexd 18 — (]| X1 ZL
- v = il |
22 33 22 16 1

N=17 kW
n=1420 vg/ph
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§2. May phay nam ngang 6H82
2.2. So do dong may P623
1. Xich truyén dong chinh :

16 18
39 47 19
26 19 28 71
nac(1440vgfph)(1)a(ﬂ) 36 7 I {37 (W)<82 > (V) =N
22 39 28

33 26
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§2. May phay nham ngang 6H82
2. Xich truyén dong chay dao :
m Chay dao doc, ngang, dimng :
LHM, (phai). % M, (trai).M, (V)

(Cho ta 9 téc db truc ti€p cla

Sa Sigr Sa)
18 18
36 40
26 24 27 21 13 18 40 -

N..(1420v/p )(I) == (1) <2 (101) L == —1V) == _\(v LHM,(tréi) —= . —= (M. ) — (M..)(VI
s(1420VIp)(1) 5 (I1) S (I11) {57 V) {57 (V) (tréi) 22 .= (M) 5= (M)(VI)

36 24 (Cho ta 9 t6c do gian tiép cla

18 34 Sur Sigr Sq)
L, 28 (VII) 18 (VIII) 33 (IX) 18 18 (M)(XT).  t,(6x1)—> Sq

35 33 37 16 18
\ 37
\ ﬁ(ME)tﬂ(Gxﬂ—h Shgang -
22 22, "

E : H x3(6X1) —> Sdl.'mg
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1L
=
il
L,u
=
Ll
=

5

=
S

==

 Tord

X
1

=

i

a) b) )

a. Vi tri khong lam viéc
b. Duong truyén gian tiép (téc dé thdp): 1—»>2—>3—>4
c. buong truyén truc tiép (téc do cao): 1—-2

<

11



* Chay dao nhanh: 3 truc

22 22 N
aaA th(GX1 )= Sd nharnh

33 18 18

33
26 44 Y4 28 18 / 33 37
Ng(1420vg/ph) — (II) — (V) — (VI) — (VII) — (VIII) > —.1.(6X1)=S
dc( gp )44( )57( )43( )35( )33( )\ 33 xE( ) ng nhanh

'tx1(6}{1)= Sc‘:’ nhanh

37 1618
A o Bt
2.3. Co cau dac trung zed) 1 -
> Bo ly hop trén truc VI: NS e et pp 2=26

w—-J .

< , Q, o, - ain

*+ Ly hgp phong qua NN
AN g

tai M2 (1) () v = |1 3£

lil})illll'lll' : =
I

+ Ly hop véu M3 (7) R
+ Ly hap ma sat M4 (6) e/ =—

b j y\
Ay )
¥ AL VAT 1

12
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§2. May phay nham ngang 6H82

»Hé théng diéu khién lugng chay dao (dia - chét)

13



m Cong dung:

PAu phan d6 1a ga Iap dung dé chia vong tron [Am nhiéu phan
bang nhau hodc khéng bang nhau

+ Phan do gian doan : g/c ring thang
+ Phan do gian doan - lién tuc : g/c BR nghiéng
+ Phan do lién tuc : g/c cam

m Phan loai:

+ Phan do don gian
+ Phan do van nang
3.1. Pau phan do don gian , M
1. Phan do truc tiép : Q /
Tuy theo phan chia tréndia —
— chia trén phoi




2. Phan do gian tiép:

C6 dia phan do 16ng khéng
Tay quay —» TV - BV
Sai s6 giam nhiéu

3. Phan d6 vi sai:
Phan d6 phoi khéng trung dé
chia clia dia phan dé
Lap thém banh rang thay thé
Ph6i nhan hai chuyén déng

Do tayquay :0—->1 :«a
e Do banhrang : 1 > 1°:f

d|c

Z

}a+B

|
X 1]

|
— X




'_
§3. Pau phan do
3.2. Pau phan doé van nang cé dia phan doé
1. Cac bo phan chinh :

- Truc chinh
- Tay quay cé chot 16 xo
- Dia phan dd 16ng khéng - hai mat cé cac hang 16 cach déu

| li (|'|UI | ;.u..-'?--
o' ' i [ M

)
{. ~’\ 1\
T |

o«
-

16
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2. Cac cach phan do: : k : Tréc chih
0 Phan dé don gian: | x—__]D>
* Phuong trinh xich dong | -1 |

nvbngtq 1. L — 1 (vong TC) | i=1 !
Z. 7 |
L _Zy | X | X |
vtq ,kZ i |
*Thongso may k=1,2Z,=40 =17 |11 |
5ty s6 truydn TV - BV (Z/k) goi 14 dac tinh L1
dau phan do: N = 40, 60, 80, 120 j;{,
N 4 375
nvgtq_ -
. 4 N b
N, Z: s6 nguyén— N,gra = E = A+ 5 (Z<N)

A : S6 vong quay cua tay quay
a: S6 16 cia vong tron dudc chon

b : S6 16 cua cung can quay trén vong tron a 16
17
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§3. Pau phan do

Vi du 1: cat 37 rang:
40 40 3
Nytg =—=—=14+—
/ 37 37

— Chon s6 hang 16 c6 37 16

:N:4O:4 4 4.6

n +
Z 9 9

— Cam chét hang 54: quay 4 vong va 24 16 trén 54
* Loai dia:
mat 1: 24, 25, 28, 30, 34, 37, 39, 41,42, 43
mat 2: 46, 47, 49, 51, 53, 54, 57, 58, 59, 62, 66
* Phu tung nan quat.

18



" A - - s A ~ a C

d Phan do vi sai: co lap thém BR thay the —.—
[] S dung khi khéng c6 s6 16 trén hang = Z b d
[J Chon hang c6 s6 16 1a Z, gan nhat véi Z

— sai s6 — 1ap BR thay thé bu sai s6 nay’— ---------- -
Sai so: |

- Zx>Z: lap 2 cap BR thay thé
- Zx<Z: lap thém 1 banh trung gian (dao chiéu)

19



Vi du: chia 65 rang:
PatZ_= 66 s vong quay
- 40 B 40
/, 66

X

- Phan do6 don gian

- Chon vong tron cé 66 16 — nan quat dat 40 16

- Ty s6 truyén banh ring thay thé :
a c_40(Z,-4) 40.1
b d Z, 66

45 (4.10)(5.5) 40.25

- 311 (3.10)(3.5) 30.55

20



d Phan dd phay rChh xoan:

(0 Két hop phan do don gian véi ¢/d quay khi phéi tinh ti€n dé hinh
thanh budc t;

(1 Noi xich ti truc chinh t6i truc vit me cua may — phéi quay 1 vong —
ban may tinh tién t, N b

- Phan do don glan Ng=5=A+—
- Phuong trinh xich déng: VA

d, b,
Oi 1-1.1.—4-—-t =t
1vgphoi @ c, a, *

N 1R
ct"é’lt:y:i-&—)yzN.—X L
b, d, t, i
t, = n.D.cotgB(B: géc xoan) T
D=m,Z=—"Tn_ .z 5t =ML
cosf3 sinf3

- quay ban may goc B phuong c/d= ti€p tuyén rénh xoan

21



- Chon dao phay médun phai cdn cirvaom va sd ring Z ( do dang
than khai phu thuéc Z) >
- Néu 1a BR nghiéng — chontheo Z =——

* cos°B

3.3. Pau phan dé van nidng khéng c6 dia phan dé:
- Khéng dia phan d6 — tay quay n vong nguyén — phéi quay 1/Z vong

- Phan d6 don gian, vi sai, ranh xoan r____z_o___ T ,
| ' Tréc chah
Q Phan dé don gian: | AL
|
ac o, K _1 7, |
“b d zZ., Z | |
X Zs |
Lx=2.¢c¢_N hay=—N =1 | |Zz

b d 2.7n 2.7 | Zy |




 Phan do vi sai:
Phan do don gian: Zx~ Z

N
X =
2.2 n
13 6 444111
Z'b, d, N Z Z
_)(P:&C_ZZN(ZX_Z)
b2 d2 ZX

¢>0:2cap BR - Z, quay ngudc tay quay
¢ <0:13p BR dém — Z, quay cung chiéu




Q Phan dd rChh xoan

Phan do don gianX = N
2.2n
G/c rChh xoan:
a, C {
1vgphoi.N.1.1.1. ﬁ-E-txztp—>y:—1-_1:N._X
C1 a1 b1 d1 t

Z
L, = ;
cos’f3

24



, A Chuong 5
MAY GIA CONG RANG

81. Nguyeén ly gia cong banh rang

§2. May phay lan rang 5E32

83. May xoc rang

Machine Tools & Tribology 1



" A
81. Nguyen ly gia cong banh rang
1.1 Phuong phap gia cong banh rang tru
m =1+ 5 mm (Trong may cong cu)

Dang rang : than khai, xicloit, novikop, thﬁng, nghiéng, v.v...

1. Phuong phap chép hinh e
- May phay van nang
- U phan do6
- Dao phay dia hodc ngén (dao vau) - - -
Uu diém :

Khéng can may phay chuyén dung,dao dé ché tao
Nhuoc diém :

+ Nang suat thap

+ D0 chinh xac thap

~

+ M6i dao phay m, c6 Z dao chi g/c dudc BR cé Z tuong iing

+ G/c rang nghiéng — sai s6 vé dang than khai

Machine Tools & Tribology



" A
81. Nguyen ly gia cong banh rang
2 Phuong phap bao hinh B_nh r 'ng thén
* Dudng sinh 13 than khai - khai lm dao
* Dao c/d lubn ludn tiép xuc
diém véi dudng sinh
BR an khép BR
+ M6t BR diing yén — Phoi
+ M6t BR quay tron xung
quanh tam va lan — Dao
TR an khép BR
+ M6t BR diing yén — Phoi
+ M6t TR vira quay vira tinh tién — Dao
Dé don gian chuyén déng cua mdy — truyén cho phéi 1 c/d

Phuong phap bao hinh g/c rang la nhac lai su &n khép truyén dong
theo kiéu BR - BR hoac BRI TR, trong dé6:
1 déng vai tré cua dao - 1 déng vai troé cua phdi mot cach cudng birc.
( Phay, xoc, bao, chudt, mai ring)

Machine Tools & Tribology 3



" NS | i
81. Nguyen ly gia cong banh rang

2.2 Phuong phap lan rang
O Nguyén ly gia cong
An khép BR - phoi & TR O dao:

O T,

Céan 3 chuyén déng :
+ Q,, T,: chuyén doéng bao hnh
+ T,: g/c hét chiéu dai rang
—T, phai la tinh tién khr hoi
T, du 16n dé n khép hét BR
—T, = quay vd han mét chiéu Q,
— An khép TV O BR: Dao phay truc vit

Machine Tools & Tribology
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81. Nguyen ly gia cong banh rang
O Cac chuyén dong co ban cua may
“ Gia cong banh rang tru rang thang

* May nhic lai chuyén déng TV - BR
(TV c6 K dau méi - BR ¢6 Z rang)

*TV la dao quay Q, = 1/K vong

o ) ko hinh
* BR la phoi quay Q, = 1/Z vong

* T,: chay dao, an hét chiéu dai rang
Il v8i rang

* T,: chay dao an hét chiéu cao ring
* Quay dao mét géc ¢ sao cho hudng
rang TV =rang BR

Machine Tools & Tribology 5
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81. Nguyen ly gia cong banh

u Gia cong banh rang tru rang nghiéng

* Co ban nhu ring thang, nhu’ng khiT;=T,

(Tp: budc rang)— phoi quay bo xung 1 goc »
360°->Q;

*T,=S, thiR=q (S;~a, T, ~ 360)
* Quay dao médt géc o= + a.
B : gbéc ngiéng BR

o : géc ngiéng dao
AN

Dao quay & ) i
2 phu—ng Uik Phiu—ng @wéng
trrng nhau N xo%n dao ‘ 8uwéng r’ng
\ \ \ \ | \7(p< 1
N A\ —
| \ N |
Phu—ng
I'’ng ph«d | @

b) o=(B —a)

c) o=(B + )
Machine Tools & Tribology
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81. Nguyen ly gia cong banh rang

O So do két cau dong hoc .

- Xich toc do: tao ra téc do cat 8C
Npc-icg1.2-1y = N (V/ph) _
(Q,: tao hinh don gian) v

- Xich bao hinh: Q, & Q, ( dao —»>ph6i ) 2

1/K vg dao.i gq.o-icg3.4-ix-icqa.5= 1/Z vg phoi
- 1vong dao.i 4zi, = K/Z vg phoi
i.: chac BR thay thé dé diéu chinh khi
K, Z bién doi.
- Xich chay dao thang ding:

(cat hét chiéu dai ring): T,

1 vong phoi. i 456-ic.t, =S mm

(d€ tinh nang suat clia may)

Machine Tools & Tribology 7
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81. Nguyeén ly gia cong banh rang

. Xich vi sai cat banh riang nghiéng: 8§C Qs

+ Ban dao tinh tién T,—»phdi quay thém Q; iy
+ Xich néi tir vitme t6i phdi : phéi nhan Q, , }
& Q; - co cau hgp thanh.
T/tx vg vitme.i 46 7.1,.Iy1-Icg4.5-x = £1 vg phoi
T: Buéc cua BR nghiéng
(+) - Q, & Q; cung chiéu - xoan phai
(-) > Q, & Q; ngudc chiéu - xoan trai
- So do6 két cadu dong hoc may lan rang: 36
+ Hai phuong an so doé két cau :
K

blcé: I, =K,.——
Z

nm_ 2

phéi

phoi

S | N [3 Machine Tools & Tribology 8
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81. Nguyen ly gia cong banh rang

» Phuongan1:i trong4-5 1 Q
+ Phuong trinh xich vi sai: ‘) >
T.. ..
— Ay dyrddop = 21 _
1:x . IV
: t t .Sinf
|y = k2. = k2- .
Ti, ML il 2 (
| =k,. t .Sinp
nm. K,.K
(Khéng phu thudc Zphéi)
» Phuong an 2:i trong2-3
+ Phuong trlnh xich vi sai: _
C L Ix
X
| t t Sinp 304
|, =K. = =K,.
T M, Lo

(Phu thuoc Z,,5) = Tuy cung p— B, & B,

Machine Tools & Tribology 9
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§2. May phay lan rang 5E32
Ky hiéu: SE32
5: may gia cong rang;
E :cai tién:
3 :chi loai ring;

2 :kich thudc: s 4 7
M= 6™ Dpax =120 - 750m™ j@/ﬂ 7L/Z\/\I

B, .= 250m™ INIEE

2.1 Cac bo phan chinh cua may 3| :I_L[Ir | PBIC
1- Than may; 2- Tru diing mang dao; Lﬁ/ I
3- Tru dG phoi; 4- Dao; 5- Pong co 2 Ul O L
dién phu; 6- Ban may di dong hudng 1 6
kinh; 7- Phoi; 8- u ga phoi; 9,10- Hop 9 u
lap chac BRTT. . t

10 ] ‘ 1

Machine Tools & Tribology 10
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§2. May phay lan rang 5E32

Sd do do n g_- N=0,18kW (“HEZ \ Ban dao kéo dai
n=1400vg/ph ! o
[ |_/7_6 i \

t=5x1
120

72—

72

XXVIII

X1V
|
IJ':_:'I_I 30 %
[ [
loLiol ¢|7'/ E l xuiglg
ool \\\ | | xvi o
t= 46 30 82 f
96 k=1 30: X & X”u b
a
e
IX ?M_ X1
=132 BT TB
20 File
35 A
oo _”
a2psla
%9] -1
1,
35| 48
D | L]
N=45kW [ 7 XVIN
n=1440vg/ph 1

Machine Tools & Tribology
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§2. May phay lan rang 5E32

2.2 Cac xich truyén déng chinh
m Xich toc dd : Phuong trinh xich déng:

126 32 35 A 25 25 25 18
1440.——(1).0,99.— (Il ) or—(IL.) ¢.—.(I1)).=—=(IV).=—= (V).=—=(VI).—=(VI) =n

220 (1:099.7% a){ 2 b>} =) Z2 V). 22 (V). 22 (VD). (VI = g
—Cdng thirc diéu chinh: i, = A _ Neao

B 125

1000V,

r']dao =
n.D

"~ dao

lla —Ill va llb—lll cé A khac nhau, m =const - Z, + Z; =70.
Poi chiéu quay clia dao: l1ap A lén Il

Machine Tools & Tribology 12



§2. May phay lan rang 5E32
Xich bao hinh (Xich phan do).
Lugng di dong tinh toan: 1vg dao phay TV—-KI/Z, vg banh rang gia
cong. 72 0 25 0y 25 .25 1 46
1uga0 (V11). T8 (VI). o5 (V). o5 (1V). oE (11). 16 (VII).

: _ e ac K
lys(=1): M4'?(X”)'B'a(

XIII).i(XIV) =
96 phoi
Khi cat BR th%ng: M, (XI) khép vau véi 81 (IX) -VS: ndi truc, i, =1
Céng thirc diéu chinh:, _a ¢ _ 24K

c_36 . 2 “b'd e

—=—hodc— f
f 36 48

Khi: Z, < 161> Lay S =20 8 © _
f 36 bd Z
a>161LayS 22 ac 48K
f 48 b d 7

Co6 cac BRTT: Z= 23, 24, 25, 30, ..., 98, 100.

Machine Tools & Tribology 13
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" A0
§2. May phay lan rang 5E32

® Xich chay dao thing dimng
0 Lugng di dong tinh toan: 1 vg phéi—>S; (mm) cua dao phay.

96, 2 o a G 45 .19 16 4 5 Lo
T3 (VI (KV) P S OV (XVID 2 (XX, (XKD (XX (M)XK ) .10 = S
v N 2 . a C 3
—Codng thic diéu chinh: is = b1 'd1 =100
1 1

® Xich vi sai : dung khi cat rang nghiéng: i,s= 2, ngit M, dong M,
0 Ludng di dong tinh toan:+1vg phoi—T(mm) chay dao dl]'ng cua dao.

T 30 20 16 19 2 Cy
E(XXVIII).?(M?,)(XXIII)(MZ).T(XXII).E(XXI) 19(XX) (XVII) S (XVII).

2 2
1 eac 1 CCn df n
—(X)(M =2)—.—.—.—=%1
30( )(Mg).iys( )]c "398 ] / ;
. Ms
Thay:E.E.Evéo:iy _% & _ 252 — %
f bd b, d, TK
X<

Cho:pm, -, = 22,5 - T95775Sing % | %m%
2 2 n- 81

Machine Tools & Tribology 1| == Mas 14
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B Xich chay dao hudng kinh cua truc dao phay:
O Luong di dong tinh toan : 1 vong phoi —» Sy mm
9% 2 a ¢, 451916 4 .10 4 1020 a, ¢, 5

1= 22 M) e = (My)) = =~ == 10=S, —» 1 Z1_*g
1°24'b, d1( V3671916720220 2020 25 ‘ b,’d, 4 ¢

® Xich chay dao hudngq truc:

Dung khi gc banh vit theo phuong phap chay dao huéng truc. Phai lap
ban dao kéo dai: ndi truc XXIX véi truc XXI.

Luong di dong tinh toan: 1 vg phoi—+S,,

Phuong trinh xich dong:

1.96 2 3 Gy #1910 ssimxoxxix). 18 22 1 sixxxin = s,
1°24'b,'d," 3619 16 16 '35 50

Cong thire diéu chinh:

3 S _g
b1 d1 tr

Machine Tools & Tribology 15
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""Xich di dong dao phay

- Di chuyen nhanh dao phay - hugng truc - khi cham cong tac hanh trnh -
d/c = Role th&i gian —>di chuyén nhanh truc chinh VII:

1400 5-325m/ph
167120 ,
0 Ban dao di déng nhanh thang dung : xuét phat tu D,
V.o _ 144016 45 19 16 4 (M,)(M )i 10 = 229mm/ph
42 36 19 16 20 30

0 Tru dung di déng nhanh hudng kinh : xp tuD, qua M, ngat M,—XXVII

16 45 19 16 4 10 4 10 20

(M,) .10 =55mm/ph
42 36 19 16 20 20 20 20 25

0 Di doéng ban dao thang dung bang tay:

Tay quay - M, mé , M, déng : S. =1 (M )310:16mm
b vgTQ 3 30 )

V., =1440.

0 Di déng hudng kinh truc ban dao bang tay
10 20
Sk = 1g1ar 10 =4mm
Hoac 1/200 vong TQ — S = 4/200 = 0, 02mm 2025

0 Ngoai ra chay dao nhanh hudng truc cua truc chinh VII O Chi khi l1ap
ban dao kéo dai.
Machine Tools & Tribology 16



§2. May phay lan rang 5E32

2.3. Diéu chinh may gia céng banh vit:

Hai phuong phap:

Chay dao hudéng truc:

Chay dao huéng kinh:

Machine Tools & Tribology
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" A
§2. May phay lan rang 5E32

Phuong phap chay dao hudéng kinh:

. Ql 1] Q2
= Truc dao ¢= 0 - nam ngang. ~|l- \
L 1000.V, )\)%
= Xichtocdo : nN= ) |
n.D,
) ac 24K s
= Xich bao hlnh: — = ="
b d - €
f
, ., 8 C O . N
= Xich chay dao huong kinh: b, d = ZSK . 1 vong ban may-Symm
Phuong phap chay dao hudéng truc:
Xich chay dao HT %% =S, : 1 vg ban may- S,, mm dao phay
. Pt xich : t
1.96 2 3 C )80 19 16 nimxoxxix) 18 32 1 sexxxip = s,
1°24'b,'d," " 361916 1635 50

Machine Tools & Tribology 18



§2. May phay lan rang 5E32
= Dao phay di dong S,,
. . 2 S,
— BR gia cong phai quay b6 sung o
Z : SO rang cla banh vit. &My
m,. : mo dun chiéu truc banh vit.

vong

S, : chay dao huéng truc (chon theo bang ché d6 cat).

= Xich ndi turtruc vit me XXXl xuéng ban mady :

tr

S, dao phay —» Z—rntr

vong phoi

S, 50 35 16 16 19
St (XXX, 22 (XXX 22 (XXX). 2 (XXIX). 2 (XXT). =2 (XX).
5( )1( )35( )16( )16( )19( )

Oy 1; —peacl__S
45 b, d, fbdo96 nZm,
e ac 24K
TacO:—.—.—=——
fbd 4
a, ¢, 157 a, c, 238733

= . = —> .
b, d, 2rZm,K b, d, m.K

Machine Tools & Tribology
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§3. May xoc rang
Gia cong BR tru thang, ring nghiéng,
rang V, truc then hoa, rang trong, bac
D =20 - 1600™™; B= 300, m,__ = 12mm
Ki hiéu : 512, 5A12, 514, 5A14,
3.1 Cac chuyén dong tao hinh bé
mat va chu trinh gia cong

Nquyén I nhic lai chuyén doéng in

khép gitra BR-BR ( 1 la dao&1 la phoi )
Cdc chuyén déng:

: Chuyé'n déng cat got T, - don gian.

- Chuyén .dong bao hnh : Q; & Q, an

khép dé cit dan timg 16p phoi - c/d
tao hinh phuec tap.

1 rang dao — 1 rang phoi
11Z4,, vong > 1/Z,, . vong

phoi

Machine Tools & Tribology 20
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§3. May xoc rang
Chuyén dong vao cat S
yz:SK _hrgang <
> m nho: Phoi quay 1/3 vong->Sy = hrang—>ph0|

quay thém 1 vong dé cit hét chleu cao cac rang
con lai.

> m I6n: phdi quay nhiéu nhat 1a 4 vong, 3 1an &n
dao:
-Vong 1: &n dao phan 18n chiéu sau.

- Vong 2: dn dao bd xung. - Ag -
Dao xac

-Vong 3: @n hét hy .

& cudi vong 3. 7

Chuyén dong vi sai / {
\

dé cat rang nghiéng:

T, budc xoan rang —
360 phoi.

‘ R"ng chua cit
R 'ng ®ng chiOu cao h

Machine Tools & Tribology 21
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§3. May xoc rang

So do két cdu déng hoc:

= Xich toc do:
bC,-1-i,-2-3 -diabién - dao xoc
(1 vg dia bién - 1 htk dao xoc)

= Xich bao hinh:

Q,-BV/TV-4-5-i -6-7-Q,

= Xich chay dao hudng kinh:
biabién-3-2-8-9-i,-10 - s,

-M, - 11 - Cam C,, (day dao tién Sy)

= Xich co cau duy trCchiéu sau h:
Khi Sy tién hét chiéu sau gia cong h
—>M, mé:Q,-7-6-12-M, déng -
cam C, : tiép tuc quay dé diéu khién
tu dong chu trinh gia cong.

Machine Tools & Tribology 22



" A
§3. May xoc rang

» Xich nhudng dao:
Khi Iui dao — phai lui ra: khong
mon dao:

Dia bién quay 1 vong-3-13-14
- Cam C, : kéo phdi ra, day phoi
vao 1 lan.

= Xich chay dao vong:
(Pé Tinh ning suat cta may)
bDiabién-3-2-8-9-D (dao =
chiéu)-i,-5-4-TV/IBV - dao
quay Q.
Bon vi: S ,,gmm: do trén vong

tron nguyen ban cua dao khi dao
lén xudng 1 lan.

= Xich chay dao nhanh:
PC, - 15-7 - phoi.

Machine Tools & Tribology 23
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§3. May xoc rang
3.2 May xoc rang 514

% Cac bo phan chinh

-Than may 1. L ’
-Ban may 2. 1=
-Dau truc chinh 3. . i -
-Cd cau chay dao v 2
hudng kinh cua o D= B
dau truc chinh. < T
A
e wil=—=_r-— ~f /;
2 M= - == Vi
- | ”
1 I

Machine Tools & Tribology



"
§3. May xoc ran
"Sod

Y

dong may xoc rang 514

30 130 |73 a1
Jic N /

=
s i)
| —ar|

3

S

& e
J

—

( 1
o
il
2% =
( Lo :IEg
1 [s] )
Qi ™48 |
: ya s o
| 2 6+ 32 33 335 1k -
[E/ K_’/‘ Ly 100 ) '.4_
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§3. May xoc rang
<  Cac xich truyén chinh
= Xich tdc db :
Lugng di dong tinh toan n,, 5 — Ny dao xoc.
29

4. 100 (f]'/;\
1280 64
\E/
73
. Xich bao hinh:
Lugng di dong tinh toan 1/Z .. v<‘>ng%1/Zolao vong.
1 240 d b 30 1

1 (XI).— o %(IX) —(VII) 100 >

(). da bien31taybien3l, TRZFBRZASI) = ny

Z

phoi dao

P S DR S L
CT dleu Chlnh: X bd ’ Z

dao

phoi
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§3. May xoc rang
=  Xich chay dao hudng kinh

Ludong di dong tinh toan : o8 o 1
1 véng dia bién 31 - S, mm truc dao: 1<% (xich).22 =%
9= 28 b, 48 40

2
M,).—h=
).~

h: dé nang huéng kinh cua duéng Acsimet (1 vg)

Cong thirc: j - 22 = 16h00 Sy-(M,sangphai)
2

- Xich chay dao vong :
Lugng di dong tinh toan:1y«p dao = Syg mm dao quay

1. 0022 (v)trai). =28 31 30y L n'mZdao =S,.mm
28 23°42°b, 30 100 © 366
1

Cong thic diéu chinh s b xmz, S

=  Xich nhudng dao : dia bién 31 [0 32 - qua don 36, 37 (X1II) dia 38 — don 41

— phoi
0 Xich chay dao nhanh : 80 1 -
BCp = 0,5 KW, n=1440vg/ph.——.—— = lGc nay can thao —.=
" V9/Ph e 2ag ~ M (O TAY bd
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§3. May xoc rang
3.3 Co cau dic trung

m  Co cau phoi hap xich chay dao hudng kinh va xich co ciu tinh (xich
duy trC.chiéu sau h)

Truc (V) - a,/b, > (VIX) —> 24/48 —
(XV) —> 1/40. M, déong — 2/40 —» cam
46 — con lan 47 — kéo truc (XVIII)
sang phai » chay dao hk. Can 2 ty
Ién mat cong phu cua cam. Hét mat
cong phu - can 2 hang — 16 xo 3
ngat chét 1 — 10 xo 5 kéo cang 4
day truc 6 sang trai, M, md&, ngimg
chay dao hk.

LU
—

(5

M_Q,
/]
./ =

]

Cang 7 sang trai > CC 48 khép véi
BC 48 — ndi xich co cau tinh tir
cam 50 Ién —» cam 46 quay ko lién
tuc trén vong tron.

Khi con lan 47 roi vao rChh 16m cua
cam 46 — truc (XVIIl) sang trai —»> 8
N c6ng té'c h(m 9 > dCl'ng Machine Tools & Tribology 28
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§3. May xoc rang

m Co cau xich nhudng dao

33: dia léch tam.
32, 35: con lan.
34: khung.

36: thanh don.
37: thanh truyén.
38: dia.

41: thanh don.
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§3. May xoc rang
" Codcaucam
- Thuc hién chay dao hudéng kinh.
- 3 loai cam - 3 phuong phap an dao hudng kinh.

=  m <3mm: an dao 1 lan.
Cam t/d kép - quay 1/2 vong

(ab: &n dao dén chiéu cao h; bc: duy trCh)
« 3<m<x<6:andao 2 lan.

ab: 3n dao lan 1.

cd: 3n dao lan 2.
= m>6:4n dao 3 Ian.
ab: 3n dao lan 1.

cd: 3n dao lan 2.

ef: 3n dao lan 3.
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§3. May xoc rang
Truc dao gia cong banh rang nghiéng.
= Dung dao xoc rang nghiéng.
« Bac 1 ¢6 rCnh xodan gan cung vdi truc dao.
- Bac 2 gan cirng véi banh vit Z = 100.
Co cau diéu chinh hanh trnh vi tri truc dao.

- Diéu chinh hanh trinh dao xoc: van a thay doi
do6 léch tdm chot 2.

= Diéu chinh vj tri truc dao (vj tri bat ddu): van
b thay d‘?i vi tri an khép TRZ& I%R. . .

e

12080 40 | 40 80120 - —
‘HH‘\\H‘HH‘HH‘HH‘HH HH‘HH‘HH‘H — — /// /

e

@
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" A
84. Gia cong tinh banh rang
Phay lan rang, xoc rang: banh rang chua nhiét luyén, do chinh xac ko cao.
— can gia cong tinh banh rang.
4.1 Vé dau rang.
Muc dich: banh ring di trudt dé gat vao khép.
Cac dang vé dau ring: cén, tang tréng, phang, 16i, 2 mat.

Phuong phap:

lfz — 1 f}z WO s i t H"}: =, —t : =
== = = i
l B I [ \ I l (N |
= 0 ( 0 9
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84. Gia cong tinh banh rang

4.2 Lan ép rang.

Muc dich: ndng cao dd nhan béng bé miit.

Phuong phap:

- Ep, &n khdp giira banh ring can gia cong 1

(chua t6i) véi 3 banh rang mau dJtéi (2, 3, 4).

- Dan dong tir DC dién dén 1 banh riang mau.

- Sau 1 thdi gian, tu déng dao chiéu quay dé -
gia cong mat con lai. |

- Tao luc ép P: dau ép, doi trong, ... (

Dic diém: /
- D6 nhan béng trén chiéu cao rang khéng déu.
- Néu kéo dai — sai léch hinh dang.

- Lam bién cing I6p bé mait.

- Nang suat cao (0,1+1 s/rang).

- it dung.

Machine Tools & Tribology
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84. Gia cong tinh banh rang
4.3 Carang.

Muc dich: giam dé ludgn séng trén bé mat rang.
Phuong phap:

- Cho dao ca rang la banh rang nghiéng (hoac
thanh rang) an khép véi phoi (chua t6i). Trén
dao ca co khia cac rLhh hudng kinh lam lugi
cat.

- Phoi c6 thé 1a banh ring thang hay nghiéng.
- Dao quay chu ddéng, phéi quay cudng btrc.

- Dao chiéu dé gia cong ca 2 mit ring.

Dic diém:

- Luong du gia cong rat mong: 0,005 + 0,1 mm.
- 2 = 3 s/rang.
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§4. Gia cong tinh banh rang

4.4 Nghién rang.
Muc dich: gia cong tinh banh rang dl]qua toi. %x
Phuong phap: |

- Cho 3 banh riang bang gang (A, B, C) &n
khép véi banh rang gia cong D.

- Truc A // truc D, chéo so vGitrucB,C
theo 2 chiéu ngudc nhau.

- Gilra cac banh nghién va phéi cho

hén hop dau va bot nghién.

Dic diém:

- Sau khi gia cong sé tao thanh “luéi” dan xen theo 3 hudng khac nhau do
cac hat mai tao thanh.
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84. Gia cong tinh banh rang

4.5 Mai rang.

Muc dich: gia cong tinh banh rang dl]qua toi.

Phuong phap:
- Phuong phap chép hinh: da mai 1 mat hoac
2 mat, nang suat cao, da mai nhanh mon.
Thuong dung chay dao vong.

- Phuong phap bao hinh: theo WA
nguyén ly an khép giira thanh — |
rang L1 banh rang.

SN\
\

Dic diém:
- Mai rang la phuong phap dat —L I
do chinh xac dang rang va do -~

béng cao nhat.
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