—

—_— - —
— T H
Wy = WO] + Wmol + WMO1

Dinh 1y da duoc chimg minh.

Vi du 6. Mot banh xe 1 lin khong trugt trong vi du 5. Cho biét & thoi diém

khao sdt tam O ¢6 van tdc V“ va gia toc W(, Tim gia t6¢ diém A va P?
Gidi:

Gia 18¢c géc €gp cla banh xe:

4V, 1
ggp = Lgp = —[*—) = _R_Wu

dti, R
dv .
(d—” - W{T = Wu \J’i “O” Chllyéﬂ déng
t
trén dudng thfmg). PR U A A

R

Véi O™ lam cuc thi theo (2 20) ta c6:
—_— —_— — Hinh 2'21

W;—\ =W, + WAO"'WA()

trong do: W;\O L AO, chiéu phu thudc €sp, tri 6 Wi, =Regp=W,,.

e . . 5 \
W 1o chiéu hudng vé cuc "0, tri s6 Wip= RQgp = R;

Tir hinh 2-21 gia toc cla A ¢d gid tri:

2
n V2
WA = J(Wu + WAO )2 +(W;\0)2 = [Wn + ﬁ} + W&

Tuong ty véi “O” lam cuc ta ¢é (hinh 2-21):
e > >
_) x
trong d6: Wig L PO, chiéu phu thudc ggp , tri s6 Wg,=W, .

o s \A
Wp chiéu hudng vé 1am 07, tri s6 Wpg= ?" :

Tir hinh vé dé thay:

o —
Wp= Wpg vacourso Wp =

w!i
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CHUONG 3
CO CAU BON KHAU

I. CO CAU BON KHAU BAN LE PHANG
1. Cac dinh nghia

Mot co cau phdng gém bén khau ndi v4i nhau bing céc khép quay goi 14 co
cdu bdn khau ban 1€ phing.

Trong co céu ndy khau c6 dinh goi la gid (4), khau ddi dién véi gid goi 1a
thanh truyén (2), cdc khau néi gid (/) va (3) goi I tay quay hodc thanh Jic tuy
thugc khau dé ¢6 quay toan vong hay khong. Dudng tdm cia mét khau la duong
thing ndi hai tam khép quay cia khau d6 (hinh 3-1).

2. Didu kién quay toan vong cia khau néi gia

Neéu dodi hoi co céu c6 tay quay thi khau néi gid cia né phii quay duge toan
vong. Vi du hdy tim diéu kién quay todn vong clia khau ndi gid / nghia 1a tim
diéu kién d€ diém A, thudc khau (/) v& nén mot vong trdn tam O, ban kinh OA,
trong qud trinh chuyén dong (hinh 3-1b).

Ta hinh dung rang n&u khdp A dugc giai phéng thi khau (/) quay tu do
quanh O. Diéu ndy cho thdy néu c6 khép A ma vén mudn khau (/) quay duge

toan vong thi vé€t cher A, tdi dau, vét cho A, ciing phai t&i d6. Theo nghia d6 ta
c6 thé vigt {A(} c {A;).

Nhimng phan tich trén cho phép phat biéu diéu kién quay toan vong clia
khau néi gid du6i dang hai dinh 1y sau:
a) Dinh Iy (dinh tinh):
Khdu noi gid (1) quay duoc toan vong khi va chi khi tdp vét ché (X} chita
trong tdp vét ché (X)) ciia thanh truyén (j) ké né.
(Xt < (X1
X; 1a khép ndi khau (i) v6i khau (j).
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Hinh 3-1

b) Pinh 1y (dinh lirong):
Trong co cau bén khau ban 1€

1) Néu téng chiéu dai cha khau ngén nhat va khau dai nh&t nhd hon téng
chidu dai cta hai khau con lai thi ¢hinh 3-2a, b, ¢):

a. Néu chon khau ké v&i khau ngin nhat lam gid thi khau ngén nhét 12 tay
quay, khau néi gi cdn lai 1 thanh léc (hinh 3-2a).

b. Né&u chon khau ngin nhdt lam gid thi ca hai khau néi gid déu la tay quay
(hinh 3-2_b).

c. Néu 14y khau d6i dién véi khau ngin nhdt 1am gid thi ¢4 hai khau néi
gid déu 1a cin lic (hinh 3-2¢). '

2) Néu téng chiu dai ciia khau ngdn nhat va khau dai nhét i6n hon téng
chiéu dai ciha hai khau cdn lai véi bat k¥ khau nao 1am gia thi hai khau néi gid
déu la can lic (hinh 3-2d).
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Hinh 3-2

3. Ty s van tdc gilra hai khau ndi gia

Trong chuong 2 ta dd nghién cifu k¥ tam van tdc tic thai (TVT). b6 la
diém c6 van t6c twong A6i bing khong, hoic cé thé néi 1a diém ma van t6c tuyet
déi clia né thudc méi vae bang nhau.

a. Tam van toc tive thoi tueng doi:
Tr& lai co cdu bdn khau ban 1é OABC trong d6 OC (khau 4) 1a gia. Thanh

truyén AB (khdu 2) c6 chuyén dong song phang. TVT cta khau 2, ky higu Py,,
Ia giao cia OA (dudng tam cla khau 1) va CB (duong tam cla kbau 3).

Né&u bay gid ta lay CB (khau 3) lam gi4 thi ta lai cé OA (khau 1) ¢6 chuyén
dong phing (CDP). Luc nay TVT cla khau I, k¥ hiéu 1a Py lai 1a giao cia AB
(dudng tam clia khau 2) vdi OC (duong tam ctia khau 4), (hinh3-1a).

* Pinh Iy A. B. N. Kennedy:

Trong co cdu bén khdu bdn 1€ tam van téc tic thoi twong doi gilta hai khdu
khéng ké nhau la giao diém ciia hai duing tam cia hai khdu con lai.

b. TV s6 van téc cia hai khau néi gia:

Theo tinh chét ciia TVT: Vi = vV (a) -
13 13

Nhung v}‘,:; = o,.OP; v2 vg‘; = 05.CP}3

Thay vao (a) ta ¢é: ©,.0P5 = ©3.CPy4

hay: il." = 2" = —'"CPH

©;  OPp;

K&t qua nay dugc phat biéu dudi tén goi dinh 1y Willis:
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* Pinh Iy R. Willis:

Trong co cdu bén khau bdn 1¢, duong tdm ciia thanh truyén chia dudng tam
cia gid tam hai doan thdng 13 I¢ nghich véi vdn t6c géc ciia hai khdu néi gid.

Nhdn xét:

- P13 ndi chung ludn luon thay déi nén ij; 1A mot dai lugng bién thién, nhu
vay néu khau din (1) quay déu (o; = hang) khau bj din 3 s& quay khong déu
(w4 # hing).

- Khi' P4 chia ngoai doan OC, 1,5 > 0 cdc khéu (1) va (3) quay clng chiéu.
Khi P; chia trong doan OC, i3 < 0 cde khau (1) va (3) quay nguge chidu nhau.

- Khi tay quay va thanh truyén dudi thing hay chap nhau, P tritng vé& O,
ws = 0, thanh lac (3) d6i chiéu quay. Lic nay cdc vi tri CB, va CB; goi la céac vj
tri bién cta thanh lic (hinh 3-1b).

Bac biét, & co cdu hinh binh hanh P(; & xa o, lic ndy i;y = 1, khau bj din

(3) ¢6 cling van toc gée voi khau dan (1) (hinh 3-le).

IL. CAC BIEN THE CUA CO CAU BON KHAU BAN LE

Tir co cdu bén khau ban 1€ bang nhing lap luan todn hoc va cdc giai phép
ciu tao phii hop, ta ¢6 thé tao ra nhitng co cau mdi v duge goi 1a nhimg bién
thé clia co cdu bén khaw ban 1€, Vi thé phuong phdp nghién citu co ciu bén
khau ban 1¢ s& dugc dp dung cho cdc co cau bién thé dudi day.

IL.1. Cd cau tay quay con trugt (CCTQCT)
1_. Sy hinh thanh cua CCTQCT:

Cho co cau bon khau ban 18 QABC vdi tay quay (1) va thanh lic (3) (hinh
3-1a).

Gia sir tam quay C ddn ra vo tan theo huéng BC. Khi &y qu¥ dao tron clia B
thanh mot dudng thing. Thanh lac CB bay gidy chuyén dong tinh tién qua lai
theo phuong vuéng géc BC. Vi khau (3) bay git chuyén dong tinh ti€n nén chi
can xét mot doan cha nd. Co cdu bon khau ban 1€ tré thanh co cdu 1ay quay con
truot véi tay quay (1), thanh truyén (2) va con trugt (3) chay trong ranh (4).
(Khép quay C(3,4) da dugce thay bing Khdp tinh tién).
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Co c4u tay quay con truot trong dé quy dao cla tdm con trugt B khéng chay
qua tam cua tay quay goi 12 co cdu tay quay con trugt léch tam. Khodng cdch e
tir tdm clia tay quay dén quy dao ctia tam con trugt goi 13 tAm sai. Néu e = Ota
¢6 co cdu tay quay con truot chinh tdm (hinh 3-3a, b).

2. Péc di€m dong hoc cia co ciu tay quay con trugt

a. Diéu kién quay toan vong ciia khau néi gia (hinh 3-3b)

Chi xét diéu kién quay toan vong cua khau (1). Thao khép quay B. Tap vét
chd {B,} 1 tap diém phii dudng tron tam A bdn kinh AB = /). Tap vét ch {B,]
12 mot tap diém pht dai mat phéng rong 2/; nhin quy dao ciia C lam tryc d6i
xing. Khau (1) chi quay toan vong khi: (B, } < {B,! (dang tap hop).

Hayla/  +e </, (dang metric)

b. Ty s6 van toc giita hai khau noj gia

Khau (1) c6 chuyén dong quay, dic trung van t6c cita né 13 ;. Khau (3) ¢
chuyén dong tinh ti€n, dic trung van t6c cfia n Ia vy. D€ tim ty s6 van t6c ta
dua vao TVT P13.

Theo dinh 1y Kennedy, TVT P, [a giao cla dudng tam thanh truyén (2) va
dudng 1am cha gid (4). Dudng t4m thanh truyén (2) Ia dudng ndi khép quay A
va B. Dudng tam cia gid (4) 1a dudng ndi tam quay O v6i tam quay C 3 o trén
dudng vuong gée véi quy dao cta B (con truct B chuyén dong tinh tién nen
duge xem nhu chuyén ddng quay quanh tim & vo cung ¢é bdn kinh 13 dudng
vuong gée véi phuong ciia chuyén dong tinh tién) (hinh 3-3a).

Két luan:

Budng tam ciéia mét khdu c6 khdp quay O va khdp trugt B la dudng rhéfng
qua tam khdp quay O va vudng géc véi phuong tink tién cia khop truot B.

Theo tinh chédt cia TVT, ta c6:

() _ +;(3)
VP13 - VP|3
RTI1)]
Nhlmg VPH = (01.0P]3

Vi, = V3= Vg (vi khau 3 ¢6 chuyén dong tin tién)
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Tir d6 suy ra:
. Va
33 = — =0P,
@

Vi P, bién d6i nén ty sd van toc iy = ;i clia co ciu tay guay con trugt la
|
mot dai luong bién thién phu thudc vao vi tri cla tay quay OA. Nhu vay, khi tay
quay quay déu, con truot 3 tinh tién khong déu (Vg # hang).

Lac thanh truyén va tay quay dudi thing hay chap nhau thi P, triing véi A.
Van t6c chia con truot 3 biang khong, con trugt d6i chiéu chuyén dong. Céc vi tr
C, va C, tuong ng duge goi 1a cic vi tri bién clia con trugt. Khoang cdch CyC,
goi 12 hinh trinh cta con truot (hinh 3-3b).

P131|-\__‘ -
. 2
o ; B! .
C¢ : FPELEL S 4 FLLEFEP jﬂ_}l;‘l‘l‘.
[+ a ' : C
Budng tam I =
khau 4 (gia) Dudng tam khau

3 (con trugt)} b)

Hinh 3-3
I1.2. Co cdu culit

1. Sy hinh thanh co cdu culit
Tir co cdu tay quay con trugt, néu d6i gid clia co ciu ta s& duge mot co céu
md&i véi tinh ning khdc hdn (hinh 3-3a).

Chéng han néu ta 14y khau (1) hoc khau (2) 1am gié ta s& duge mot ¢ cdu
méi c6 tinh nang 12 bién chuyén dong quay cia khau din thanh chuyén dong
quay hoac l4c clia khau bi dén. Co cfu nay c¢6 tén 14 co cdu culit (hinh 3-4a, b).

2. Dac diém déng hoc clia cd céu culit
D€ cho viac ddnh s6 cdc khau thong nhat (khau cd dinh 14 gid thudng dénh

s8 (4), khAu ndi gid thudng ddnh s6 (1) va sé (3) ta d6i tén cic khau, cdc khép.
Nhu vay ta ¢6 ¢o cdu culit OABC nhu (hinh 3-4b, d).
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wa

X
Pudng tam
khau 3 {con trugt)

Pudng tam

0 w2~ khau 4 {culit
a) 3 Kha 4 ou ) )

Hinh 3-4

a) Diéu kién quay toan yong ctia khdu noi gid:

Trudce hét ta xét diéu kién quay toan vong cha khau (1). Théo khép quay A.
Tap vét cho {A,} la tap diém phi duong tron tam O ban kinh OA = I,. Tap V€l
cho |A,) 12 tap diém phi toan mat phang. Nhu vay di€u kién:

{A,) < | A;} luon ludn thoa man. Khau (1) quay toan vong.

K&t diéu kien quay toin vong ctia khau (3). Théo khép truot A. Tap vét cho
{A,} 1a 1ap dudng thing chay qua B. Tap vét chy (A} 1a tap duong thing cat
dudng tron tam O bin kinh {;. Khau (3) quay toan vong khi va chi khi motl
dudmg thing qua B déu ct dudng tron (O,-1,) nghia 12 phai thoa man dicu kién
[A;) C {A,}. Khi 8y tam quay B chi ¢6 thé nim trong hay trén vong tron tam O
ban kink OA =1, (hinh 3-4d).

Khéc di, diéu kién quay toan vong cua khau (3) 1a:

lo<
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b) Ty s6 vdn téc giita hai khdu noi gid
Khau néi gid (1) quay quanh O dic trung van 16¢ cla né 12 ®,. Khau néi
gid (3) quay quanh B, dac trung van t6¢ clia nd 1a w4,
@, _ BP;

Dua vao TVT Pya d€ tim 1 56 i3 = — =
. 4 Op13

Diém P|; thay ddi theo vi tri cta tay quay (1) nén ty 6 van toc 14 1a mot
dai lugng bi€n thién.

I1.3. CO cau sin

1. Sy hinh thanh ce ciu sin

Trd lai co cdu culit OABC (hinh 3-5a). Cho tam quay B ra o theo huéng
OB. Khau (3) v6n ¢6 chuyén dong quay tr¢ thanh chuyén dong tinh ti€n theo
phuong vuéng gbée voi OB trude day. Vi tri cta khau (3) xdc dinh béi toa do
diém A: x, = OA.sinp. Cho nén co cdu co tén la co cdu sin. Dang cdu tao cu thé
nhu (hinh 3-5¢.,d).

2. Pac diém dong hoc ciia co cdu sin
a) Piéu kién quay toan vong cia khdu ndi gid (1)

Théo khép quay A. Tap vét cho {A;} 1a tap diém phu dudng tron tam O
bén kinh /,. Tap vét chd {A,] latap diém phil toan mat phing co cdu. Diéu kien
1A} < [Ay]) ludn ludn thoa man. Khau (1) luén ludn quay toan vong.

2) TY s6 van téc giita cdc khdu noi gid
Khau (1) ¢6 chuyén dong quay, van t6c cba nd 1a o;. Khau (3) ¢6 chuyén

dong tinh tién, van tdc cua nd la vs. Tim ty s6 van 10 13 = —% =7 Dya vio
W

TVT P,s. Py 12 giao clia dudng tam khau (2) va dudng tam khau (4). Dutng tdm
khau (4) 12 dudng vudng géc v6i phuong trugt cua khau (3) vé tir O. Pudmg tam
khau (2) 1a dudng vudng géc voi phuong truot clia khau (2) vé ur diém A (hinh
3-5¢).

Theo tinh chat cia Pj3: V) = v
: P13 Pi3
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trong do Vl():; = 0,.0P,
VF():; =V, (vi khau 3 c6 chuyén dong tinh tién)

Thay vao ta ¢é: ©,.0P; =V,
\Y

Hay i3 = m—j’ = OPy3
1
c
A w
\\”‘* 'Dudng tam
0 Buang tam con trugt 2
khau 2 {con trugt)
-~ 4 *B
X Budng tam
‘/ khau 3 b)
a) l
= =]
| |

f”-‘t_“"- A p)

r’, (I)1: al El-

r" i N

-.t“ _____ - s

N, 4 ol /
~ I ey
e

|
¢} d)
Hinh 3-5

I1.4. Cd céu tang

Trd lai co cdu culit OABC (hinh 3-5a). Cho tam quay O ra v6 ciing theo
huéng BO, lic ndy “tay quay OA” cd chuyén dong tinh ti€n theo phuong vuéng
gée v6i OB trude day, ¢6 thé mo ta OA trugt trong ranh vudng goc véi OB.

Vi tri chia thanh OA xédc dinh bing toa do ciia diém A, x, = l.tgg trong do
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