Chuong IV

CO CAU BANH RANG
Bai 9. CONG DUNG VA PHAN LOAI HE THONG CO CAU BANH RANG

Muc tiéu: - Neéu dugc khai niém vé co cau banh rang

- Phan biét duoc cac loai co cdu banh rang va néu dugc cong dung clia co cau banh
rang
1. Binh nghia

Co cau banh rang la co cau dung khép cao dé truyén chuyén dong quay gitta cac
truc theo mot ty s truyén nhat dinh nho sw an khép rang gitra hai khau cé rang (khau co
rang goi la banh rang)
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Hinh 9.1 Luwoc do cau tao co cau banh rang (con goi la bd truyén banh rang).

Trong do6: Banh dan thuong 1a banh rang 1 ¢6 van téc goc 1a oy truyén dong cho
banh rang bi dan 2 c6 van toc goc w,.

0,0, la khoang cach gitra hai truc, ky hiéu la A, cé chiéu dai .
2. Phan loai

Banh rang hay co cau banh rang c6 thé phan lam hai loai chd yéu:

Hinh 9.1

* Theo vi tri truc:
— Co c4u banh rang phéng
— Co cau banh rang khéng gian

Co cdu banh rang phang la co cdu banh ring dung dé truyén chuyén dong quay gilta
hai truc song song (hinh 9.1)

Co céu banh réng khong gian la co céu banh réng dung dé truyén dong gitra hai truc
khéng song song (hai truc cat hoac hai truc chéo nhau) h 9.2.

* Theo kiéu an khép:

Co cdu banh ring truyén dong, néu vanh ring clta banh rang nay nam ngoai vanh
rang cta banh rang kia, ta goi 1a co cau banh rang an khop ngoai (h 9.1). Co cdu banh
rang ma vanh rang clia banh rang nay nam trong vanh rang ctia banh rang kia goi la co
cau banh rang an khép trong (H9.3).

Co cdu banh rang an khép ngoai lam cho hai truc quay trai chiéu nhau.
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Khi an khép trong, hai truc quay cung chiéu. Ta qui wéc quay trai chiéu mang dau
(-) va quay cung chiéu mang dau (+) (sv so sanh chiéu quay theo qui véc chi dung doi
V@i co cau banh rang phang).
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Hinh 9.2

Hinh 9.3

* Theo dang rang:

Dai véi banh rang tru tron, hinh dang cla banh rang xét theo chiéu quay (hay
theo bé day cua rang) thi banh rang thudng c6 cac loai:

« Banh rang tru rang thdng: dwong ring 1a dudng thang song song véi truc
« Banh rang tru rang nghiéng: dutng rang nghiéng véi truc mot goc 3

e Béanh rang tru rang chivr V: duong rang la hai dwong nghiéng véi truc
nhuwng db6i chiéu nhau (h 9.4)
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3. Cong dung
Co cdu banh rang la loai co cau dwoc st dung rong réi trong cac thiét bi may maoc.
Vé madt truyén dong, co cau banh rang c6 nhirng cdng dung chu yéu sau:

+ Truyén dong ém, dam bdo ty s6 truyén chinh xac, c6 dinh. Co cdu banh
rang duoc bo tri lién ti€p thanh hé thdng banh rang cé nhitng cong dung mé rong
trong nhiéu pham vi.

+ Truyén dong gitra cac truc xa nhau dam bao yéu cau chinh xac.

+ Thuc hién dwgc ty sO truyén Ién va cuc 16n, dat duwoc nhiéu ty so truyén
khéc nhau (hinh 9.5).
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Hinh 9.5
+ CO tac dung la co cdu thay d6i chiéu quay cla truc bi dan (h 9.6)

Hinh 9.6
+ Tong hop tlr hai ngudn chuyén dong mot chuyén dong va nguoc lai v.v...
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Bai 10. TRUYEN BDONG CUA HE THONG BANH RANG

Muc tiéu: - Néu duoc dinh nghta ty s6 truyén cla cap banh rang khép.

- Phéan biét duoc hé thdng banh rang thuong va hé théngbanh rang phic
tap

- Tinh duwoc ty s6 truyén clia hé thong banh rang thwong va hé thong
banh rang phtrc tap.

|. Binh nghta ty sb truyén ddng cua cap banh rang an khép

Ty s0 truyén dong cua cap banh rang an khop (goi tat 1a ty s6 truyén) 1a ty s6 van téc
goc gilra truc dan va truc bi dan ctia cap banh rang va dwoc ky hiéu:

Qui wéc: DAu (+) néu cap banh rang dan khép trong
Dau (-) néu cap banh rang an khép ngoai
Cha'y : Qui wéc nay chi dung cho cdp banh ring phang
[I. Hé thong banh rang thuong
1. Binh nghia
Hé thdng banh rang thwong la hé théng cac banh rang truyén dong, trong do tat
cd cac banh rang déu quay quanh truc cd dinh.

Hinh10.1 la lvgc d6 hé thdng banh rang thudng gom bdn cdp banh rang truyén
dong ndi tiép nhau.
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Hinh 10.1
Trong d6 chuyén dong quay dwoc truyén tir truc dan 1 dén truc bi dan V théng
qua 4 cip banh rang (Z12,) ; (Z,Zz) ; (Z'sZ4) va(Z'4Zs). Céc truc 11, 111, IV thudong

goi la truc trung gian ; Z;, Z, v.v... la s6 rang cla cac banh rang 1, 2 v.v...
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2. Ty s6 truyén ctia hé théng banh rang thuong

Ty s6 truyén cla hé thong banh rang phu thudc vao ty s6 truyén cla tirng cap
banh rang, c6 nghta la phu thudc vao sd cap banh rang cé trong hé va sé rang cua
cac banh rang.

Xét hinh 10.1, ta thdy ty s6 truyén cua hé banh rang trong trudng hop nay la ty
s6 van toc cua truc dan | va truc dan V (hay ty Ié van téc clia banh rang z; va zs)

Theo dinh nghfa ta c6:
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Trong d6 ty sb truyén cua tlrng cdp banh rang la:

I =% = _é
0, Z,
|25 =22 = _ﬁ
W, Zz,
Lo 2,
W, Z,
|45 =% = _é
Ws Z,

Nhan cac ty so truyén nay voi nhau

. W
l12-123-134:1 45 :_1%['1:_3 w4
2 3 4 5
Hay i :&:(_1)4é[]23 GZ“ GZ5
g Z, 2, Z, Z,

DPay chinh la cdng thic tinh ty s6 truyén cla hé banh rang
Viét tong quét cho hé banh rang c6 so banh rang tlr 1 dén k a :

Iy = 1o Oog [y

hay i, _W (_1)m%BZZ3 H[D]Ezzk
wk 1 2! K/ —1

Trong d6: m la s6 cap banh rang an khép ngoai

N

va L= trong truong hop thdng thuong la cac banh rang
wk nk

quay déu.
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[11. Hé théng banh rang phirc tap (Hé théng banh rang vi sai)
1. Binh nghia

Hé théng banh rang phic tap (hay con goi la thdng banh rang vi sai) la hé
théng banh rang truyén dong, trong do it nhat cé6 moét banh rang co truc di déng
(hinh 10.2a).

Hinh 10.2

O hinh trén: Truc O, di ddng, tay quay 0,0, goi | thanh truyén (ky hiéu béng
chr H va cé van téc géc wy). Banh rang quay quanh truc O, ¢d dinh goi la banh
rang turng tam. Néu banh rang trung tdm khdng quay (c6 dinh) thi hé vi sai trong
treong hop nay goi la hé banh rang hanh tinh (hinh 10.2b).

2. Ty s6 truyén hé théng banh rang vi sai

Xét hinh 10.23, ta thdy néu dirng trén thanh truyén H ma xét thi chuyén dong
twong doi clia banh rang O, va O, doi vai thanh truyén coi nhv chuyén dong quay
quanh hai truc cd dinh.

Nhu vay, trong chuyén dong twong doi nay, ty sd truyén cla hé banh rang
dwgc xem nhu ty sO truyén cutia hé thdng banh rang thwdng va duoc tinh nhu nhiing
cong thic clia hé thong:

P . 4
Tacd: ip=--%
Zl

Ky hiéu if} lachi ty s6 truyén cta cdp banh rang 1, 2 so véi thanh truyén H.

Van dé & day la Iap quan hé ty Ié van t6c goc cla cac banh rang déi voi thanh
truyén H (chuyén dong tvong doi).
Taco: o =w, -w,
0y =W, =W,

\ A . o W, — W Z
va nhu vay: if=t = W %2

Xét rong cho treong hop hé vi sai gém hai cap banh rang an khép (hinh 10.3)
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Hinh 10.3
Xét chuyén dong tvong ddi clia cac banh rang doi véi thanh truyén H, ta co:

@)

W] =W, ~ 0,
W, =W, —0,
Wy =W, —W,

Ty s6 truyén tvong d6i clia moi cap banh ring la:

H
oh =2 _ 0wy _ Z,
ool 0 -w z
2 2 H 1
H
o =08 Wm0y 7,
23~ H _
ol w,-w, 2z,

Ty s0 truyén cla ca hé banh rang d6i vai thanh truyén la:
: , W, — W - V4
iy =gy Oy = — % H:__zgz_s
W, — W, W;—W, Z Z,

i . W, —W Z
cubicung: i =—t—H=-"2

W, -0, Z

Viét tong quat cho hé banh rang tir banh rang Z, dén banh rang Z, ta cé cong
thire vilit (Willis)

it = S = ) e e e
W, — Wy, Z Z, Z,

Trong d6 :* wy, Wy, W la van téc gbc tuyét doi clia cac banh rang Z;, Z, va
thanh truyén H (trong chuyén déng quay déu co thé thay doi bang van toc vong)

*m : s6 cap banh rang an khép ngoai.



Bai 11. DINH LY VE SU AN KHOP CUA BANH RANG
Muc tiéu: - Trinh bay dwgc dinh ly an khap

- Néu duoc dinh nghta va tinh chét clia dwong than khai
- Chtrng minh duwgc banh rang than khai phu hgp véi dinh ly an khap
[.Dinh ly an khép (dinh ly Willis)

“DE€ dam béo ty s6 truyén khong d6i, phap tuyén chung cla hai suon banh rang &n
khdp phai ludn ludn cat dwdong ndi tam cla hai banh rang & mot diém c6 dinh”.

Chirng minh :
Gia sir c6 hai swon banh rang | va Il cé cap banh rang O; va O, an khép tiép xdc voi
nhau tai diém M (hinh 11.1)

Hinh 11.1

Trong qua trinh chuyén dong (w- ), mudn hai swon rang ludn ludn tiép xdc nhau
thi trén phap tuyén chung NN, khoang céch giira hai swon ring phai bang khong. Diéu do
c6 nghfa 1a van t6c clia diém M ctia moi swon ring theo phwong phap tuyén NN phai ludn
lubn bang nhau. Goi v, la van tdc cta diém M thudc sudn rang | va v, la van téc cla
diém M thudc swon rang Il thi viy = oy (trong dé vay va vay la cac thanh phan van toc
trén NN).

o am _ PNV AN
Xét hai A dong dang O;K;M vaMab (hai A vuéng c6 MO;K1 = Mba)

Taco: Vin _ Oy Suyra V,, =V, O,
v, OM o,M
N - - N . ) /\ /\
Ciling twong tv voi hai A dong dang O,K,M vaMab c6 MO.K, = bMa
Taco: Vau - 0K, Suyra V,, =V, 0K,
v, O,M o,M
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Ma: V,, =V,, nén V

Trongdo: , — Vi
.=

oM

W, = v,

oM

Nén co thé viét : W . O]_Kl =W. 02K2
Hay O _ Ok,
w2 OlKl
Xét hai A dong dang O;K P va O,K,P co:
—02K2 :% nén i12 :&:%
oK, OP w, OP
Trong do6 : O, va O, la hai di€ém cd dinh, nén muén dam bao iy, = const thi P ciing
phai la diém c6 dinh va dinh ly da dwoc chirng minh.
Diém P goi la tam an khap
Diém M goi la diém an khép
Phap tuyén chung NN goi la duong dan khdp (qui dao cla di€ém an khép cla hai
suon rang)
Vong tron tdm O, va O, co6 ban kinh O,P va O,P goi la vong lan.
[1. Banh rang than khai
1. Bwong than khai

Qui dao clia mot diém bat ky clia mot
dudng thdng 1an khéng truot trén mdt vong
tron goi la dwdng than khai cla vong tron do
(hinh 11.2)

Puong cong tao bai diém ké trén goi la

duong than khai. Vong tron tuwong tng goi la
vong co sO.

Hinh 11.2
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2. Tinh chét cta dwdng than khai
» DPudng than khai khong di vao trong vong co so.

» Phap tuyén cla dwdng than khai la ti€p tuyén clia vong co s& va nguoc

lai.
« Tam cong tai mt di€m nao do clia dwong than khai nam trényong co s¢.
Ban kinh cong tai diém d6 béng cung l1&n twong tng 2 - 2 = 0 - 2

(H11.2)

« Nhi*tng dwdng than khai c6 cung vong co s¢ la nhitng dwong cach déu va
c6 thé chong khit 1én nhau.

3. Banh rang than khai phu hgp véi dinh ly an khép

Gia str hai suon rang dang than khai 1 va 2 an khép véi nhau tai diém M bét ky
(hinh 11.3).

Hinh 11.3

Ung véi hai swon rang c6 hai vong co sé re; Varg, ¢ tam quay O; va O..
Qua M ké phap tuyén chung NN cla hai sion rang nay.

Theo tinh chéat cla dwdng than khai, phap tuyén chung NN chinh la tiép tuyén
chung cla hai vong co s& (rorvarg,)

Nhung hai vong co s¢ do co tam O, va O, va ban kinh c6 dinh nén tiép tuyén
chung NN ciing c6 dinh va cat duvong néi tam 0,0, & diém P ¢ dinh.

Nhu vay véi bat civ diém tiép xdc chung M & vi tri nao dé cling déu cé phap
tuyén chung & vi tri dy chay qua diém ndi tam P c0 dinh. Diéu dé chitng to rang than
khai thda man dinh ly an khap.

GOc gitra phap tuyén chung NN va ti€p tuyén clia hai vong lan qua tam an khop
P goi la géc an khap (ky hiéu ).
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Bai 12. CAC YEU TO HINH HOC VA CHIi TIEU AN KHOP
CUA BANH RANG THAN KHAI

Muc tiéu: - Néu duoc yéu to hinh hoc ctia mot banh rang tiéu chuan

- Néu duoc chi tiéu an khép clia banh rang than khai

1. Cac yéu t6 hinh hoc

Céc yéu t6 hinh hoc clia banh rang la céac kich thudce co ban, chi yéu dé ché tao va
truyén dong. O’ day chi néu ddi véi banh rang tiéu chuan (vong lan va vong chia trung

nhau) h 12.1

Hinh 12.1
Hinh 12.1 M6t s kich thuéc co ban clia banh rang than khai

Ban kinh vong chia r va dudng kinh d = mZ (m la médun va Z la s6 rang)
Buwdc rang trén vong chia: t = i
Bé day rang s

n ~ ~ t
Bé rong rénh s, :SZE

Chiéu cao dinh raing h' = m

Chiéu cao chan rang h” = (1,2 + 1,25) m

Chieucaoraingh=h'+h' =(2,2+2,25) m

Vong dinh rang c6 ban kinh re va duong kinh de=d + 2 =m (Z + 2)
Vong chén rang cé ban kinh r; va dwong kinh di =m (Z - 2,4)

Z,+Z,

Khodng cachtdmA =r;+r,= m >
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2. Chi tiéu an khép cua banh rang than khai
Cho m6t cap banh rang an khap nhw (hinh 12.2)

;v ’ , Y ~ , r r
%+ Goc an khép a duoc tinh bang cong thirc: cosa =L =-%2
r1 r2

¢+ Doan an khop cla hai swon rang:

Ta biét doan an khdp la qui dao cua diém tiép xdc chung cla cap swon
rang trong qua trinh an khdp, doan dé dwoc gidi han bai giao diém gitra dwong
an khép NN véi hai dinh vong rang

Trénhinh 12.2 :

= ab la doan an khép
» aladiém vao khdp (rng v&i suon rang myn,
b la diém ra khép ng véi swon rang mn

Ung v@i doan an khop, mot diém trén vong lan vach mot cung goi la cung
an khép (cung PP trén hinh vé)

Dong thoi tng voi doan an khép ab thi mot diém trén vong co s cling
vach mot cung L nao d6, biét L =abvaL =va . At = wylo; . A= Worgy . A (A =
khoang thoi gian an khép).

Ta tinh duoc dd dai cung &n khép PP,

TD_F71 =s=V, At = w,rAt = w,r,At
s_wnAt 1

L wr,At r, cosu

B Y \l Rt
9 =
w
~—~_
Hinh 12.2
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% PE dam bao an khdp ding va chinh xac, hai banh rang ché tao an khdp phai
c6 buwéc rang bang nhau: t; =t,

Mat khac, muén an khép ém, lién tuc thi khi mot cap banh rang an khép
chua ra khoi doan an khép thi cap banh rang ké tiép da phai chuan bi vao khop.

Mubn vay: §’> 1

L
t cosa

Ty s6 trén goi la hé so trung khép, ky hiéu € : ¢ :§ =

Trong d6 s, L la chiéu dai cung an khép va doan an khop, t 1a buéc rang.

— NEus=tthie=1;tkc lacap banh rang nay ra khép thi cap banh rang
ti€p méi vao khép.

— Néus<tthie<1;tbc lacap banh rang nay ra khdp, cdp banh rang
tiép chuwa vao khép, gay ra “khodng hé” véi banh rang bi dan, khéng
dadm bao yéu cau dong hoc, gay ra va dap v.v

— Neéus>tthi €>1;tic la cdp banh rang nay sap ra khép thi cip banh
rang ké ti€p da vao khép. Vi vay ta goi la sy trung khép, nhuw thé
truyén dong ddm bao hon. Thong thvong e =1,1+ 1,4

CAU HOI ON TAP

. C6 may loai co cdu banh rang? Binh nghia hé théng banh rang thuong va hé thong
banh rang vi sai?

2. Thiét 1ap cdng thirc tinh ty s6 truyén cla hé thong banh rang thuwong?

3. Thiét lap cdng thirc tinh ty s6 truyén cla hé théng banh rang vi sai, hé banh rang

hanh tinh?

. Can chu y nhitng gi khi str dung cong thtkc tinh ty s truyén cla hé thong banh
rang?

. Néu cdng dung clia co cdu banh rang?

6. Chtng minh dinh ly an khép banh rang

7. Hé so trung khadp la gi? Néu y nghia ctia hé so trung khép
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