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Chuong 8

CHUYEN PONG SONG PHANG CUA VAT RAN

8.1. PHUONG TRINH CHUYEN PONG, VAN TOC VA GIA TOC CUA CA
VAT.

8.1.8.Dinh nghia va phan tich chuyén dong song phang.

Chuyén dong song phing clia vat ran 1a chuyén dong khi mdi diém thuoc
vat luon ludn chuyén dong trong mot mat phang cd dinh song song véi mat
phang quy chiéu da chon truéc ( mit phang co s& ). N6i cdch khac chuyén dong
song phing la chuyén dong ctia vat khi mdi diém ctia né trong qué trinh chuyén

dong c6 khodng céch dén mat phang co s& 1a khong dai .
Trong k§ thuat c6 nhiéu chi tiét mdy chuyén dong song phang nhu banh
xe lan trén mot dudng thang, thanh bién trong co cdu bién tay quay, rong roc
dong ..v..v...
Xét vat rin A chuyén dong song

phang c6 mat phang co s&  (hinh 8.1)

Puong thiang ab thuoc vat vuong géc O

v6i mat phang co s&, sé& thuc hién chuyén f
o e °h [
dong tinh ti€én. Moi diém nam trén duong T ||||||

thang nay c6 chuyén dong nhu nhau va dugc Hinh 8.1

»
»

dic trung boi chuyén dong cta diém M nam

<

trén ab. Néu xem vat l1a tap hop vo sO cac

dudng ab nhu vay suy ra chuyén dong cua

R

vat dugc dac trung boi ti€t dién S trén mat

phang oxy. Mo hinh bai todn chuyén dong

song phang cua vat ran dugc dua vé nghién T >
cttu chuyén dong ctia mot tiét dién (S) trong
mat phiang oxy ctia né (hinh 8.2) goi tat la Hinh 8-2
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chuyén dong phang cla tiét dién S.

Vi tri clia tiét dién (S) trong mit phing oxy duoc xac dinh khi ta biét duoc

vi trf cla mot doan thang AB thudc tiét dién (S).

Xét chuyén dong cua tiét dién (S) tir
vi tri (1) xdc dinh béi vi tri doan thang A B,
dén vi tri (2) xac dinh boi vi tri ciia doan
thing A,B, ( hinh 8.3).

Dé dang thdy rang ta c6 thé thay thé

chuyén dong cua tiét dién (S) bing hai

Hinh 8-3

chuyén dong co ban sau :

Cho tiét dién (S) chuyén dong tinh tién theo cuc A hay cuc B tir vi tri A,B,
dén vi tri A'B, hay A,B, . Tiép theo ta quay tiét dién S quanh A, hay B, mot géc
¢, hay ¢,. Vi A,B',//A'B, nén & day ¢, = ¢, = 0.

C6 thé di dén két luan ; chuyén dong cla tiét dién (S) trong mat phang cla
né (chuyén dong song phiang ) luon luon c6 thé phan tich thanh hai chuyén dong:
tinh ti€n theo mot tam cuc va chuyén dong quay quanh tam cuc d6. Chuyén dong
tinh tién phu thudc vao tam cuc nhung chuyén dong quay khong phu thudc vao
tam cuc. Nhu vay chuyén dong song phing chinh Ia chuyén dong tong hop clia
vat ran khi né déng thdi tham gia hai chuyén dong quay quanh mot truc cé

phuong khong doi va tinh tién theo phuong vuong géc vdi truc quay.

8.1.2. Phuong trinh chuyén dong, van toc va gia toc cua vat .

Xét tiet dien (S) chuyén dong trong

»

mat phang oxy chita n6. Néu chon A 13 tam

s <

cuc va dung doan thing AB trén tiét dién ta

s& thay vi trf clia tiét dién (S) trong mat phang

oxy s€ dugc xac dinh néu ta biét vi tri ctia cuc

@]
v

R

A va phuong ctia AB so v6i truc ox. No6i khac
di, thong s6 dinh vi cuta tiét dién (S) trong Hinh 8-4

mat phang oxy 12 x,, y,, va ¢ (hinh 8.4).
Tim kiém & download ebook: bookilook.com



Thuviendientu.org

Bach Khoa OnlinéOhutonline.net

Trong thoi gian chuyén dong cic thong s6 nay bién doi theo thoi gian ta

co:
Xp = Xa(t)
Ya =Yalt) (8.1)
¢ = ¢(t)

Biét quy luat bién doi (8.1) ta c6 thé x4c dinh vi tri clia ti€t dién (S) & bat
k¥ thoi diém ndo. Cdc phuong trinh (8.1) 1a phuong trinh chuyén dong cua tiét

dién phang (S) trong mat phing clia né (phuong trinh chuyén dong song phang ).

Tu phuong trinh chuyén dong (8.1) ta thiy van t6c¢ va gia téc cia vat dugc
biéu dién bdi hai thanh phén : van t6c va gia toc trong chuyén dong tinh tién theo

tam cuc A 1a: V,,W,. Van t6c géc va gia tdc goc cia tiét dién trong chuyén
dong quay quanh tdm cuc A 12 o, €.

Vi chuyén dong tinh tién phu thudc tam cuc A nén van toc va gia toc trong

chuyén dong tinh tién phu thudc vao tAm cuc A. Ta c6 :
VAl # VAZ # VAi

WAl # WA2 * WAi

Chuyén dong quay khong phu thudc vao e %/////
tam A nén co : // é;wr,,:///ﬂ
///%’% -,

o 2,
Wp; = Wpp = Wy = O

Hinh 8.5

EAl=Ea2 =87 =€

Van téc géc o va gia téc goc € c6 thé bién dién bing véc to vuodng géc voi
ti€t dién (S) nhu hinh( 8.5) . Khi hai véc to nay cung chiéu ta ¢c6 chuyén dong

quay nhanh dan va néu ching ngugc chiéu c6 chuyén dong quay cham dan.
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8.2. PHUGNG TRINH CHUYEN PONG, VAN TOC VA GIA TOC CUA PIEM
TREN VAT CHUYEN PONG SONG PHANG

8.2.1. Phuong trinh chuyén dong

Xét diém M bat ky trén tiét dién. Gia thiét chon tam cuc A ¢6 toa do x,y,

(hinh 8-6).

Ky hiéu géc hop giita AM véi phuong ¥ | v
ox la ¢ va khoang cich AM = b.Toa do cla r
diém M trong chuyén dong tuyét doi so v6i hé DA

r

quy chiéu oxy c6 thé xac dinh : Ta

Xy = X, +b.coso ; ;

Hinh 8.6

Yum =Y+ b.sing ;

Cac thong s0 x,, y, va @ la cdc ham cua tthoi gian, nghia la :

XA = X0 Ya=YalD) ¢ =0

Do d6 x,, yy cling 12 ham cua thoi gian . Ta c6 :

Xy =Xpm(t) = x4 (D)+b.coso(t) ;

Yu =Ym(D)=Y 4 (D+ b.sing (b); (8.2)

(8.2) 1a phuong trinh chuyén dong cua diém M.

Ciing c6 thé thiét lap phuong trinh chuyén dong cta diém M duéi dang
véc to. Trén hinh 8-6 c6 : 1 =r(t)=r, + 1' (8.2a)

O day r' =AM c6 do 16n khong déi bang b, va quay quanh truc A véi van
toc goc la .

8.2.2. Cac dinh 1y van toc cua diém

8.2.2.1. Cdc dinh Iy vdn toc ciia diém trén vdt chuyén dong song phdng

Pinh 1y 8-1: Van toc cia mot diém bat ky trén tiét dién chuyén dong song
phéng bing tdng hinh hoc clia van téc tAm cuc A va van t6c goc cia diém do

trong chuyén dong cua ti€t dién quay quanh truc A véi van téc géc o. Ta ¢6 :
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Vi =Va+Vya-

Chitng minh dinh 1y : Tir phuong trinh chuyén dong (8-2a) ta c6 :

_dr dr, dr
Vy=—"=—"+—.

dt dt dt

ar, _ drr _ I
Thay —=V,;—=V,, =oxAM

Ta s€ c6 V,, =V, + V., dinh 1y dugc ching minh. Can chu y véc to van
toc cta diém M quay quanh A ky hiéu 1a V,,, ¢6 phuong vuong géc véi AM, c6
chiéu huéng theo chiéu quay cta van téc o (hinh 8-6).

Dinh 1y 8-2 : Dinh Iy vé hinh chiéu van toc hai di€ém

Trong chuyén dong song phéng cia tiét dién S (chuyén dong song phang)
hinh chi€u van t6c ctia hai di€ém bat ky trén tiét dién Ién phuong n6i hai diém d6
luon Iudén bang nhau.

(VA )AB = (VB )AB

Ching minh dinh 1y : Theo dinh 1y 8-1, n€u chon A lam tam cuc thi van

toc diém B x4c dinh theo biéu thuc :
Vg =V, +Vg, VOL Vg, vuong goc

AB. Chi€u biéu thic trén lén phuong AB ta

—

co : (VB )AB = (vA )AB + (VBA )AB’ Trong do6 :

(vBA)AB =0 v VBA—LA—B .

Dinh 1y da duoc chitng minh.

Hinh 8.7

Ta c6 thé minh hoa dinh Iy trén béng
hinh vé&( 8-7). Trén hinh vé ta c6 :

Aa = Bb hay v,cosa = vicosp.

8.2.2.2. Tam vdn toc tirc thoi - Xdc dinh vdn toc cvua diém trén tiét dién

chuyén dong phdng theo tam vdn toc ticc thoi

- Tam van toc tidc thoi 12 diém thuoc tiét dién cé van toc tic thoi
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bang khong. Néu goi P 1a tAm van toc tic thoi thi : v = 0.
Dinh 1y 8-3 : Trong chuyén dong song phang clia vat ran tai mdi thoi
diém Iuon luon ton tai mot va chi mot tam van toc tic thoi.

Ching minh dinh 1V :

Xét tiét dién (S) chuyén dong phang véi van toc cua tam cuc A 1a V, va
van toc goc trong chuyén dong quay 1a o . Quay véc to V di mot géc bang 90

theo chiéu quay ctia mta sé dung duogc tia
. ®
A. Trén tia Aldy mot diém P cach A mot A/>

doan AP=YA  (hinh 8.8)
(V)

Theo biéu thic (8-2) ta cé

) v
— — — ~ _ _ A
Vo=V, +V,,. O day v,, —co.PA—o)—CO

= VA'

Hinh 8.8

Phuong cua V,, vuong géc v6i AP
hudng theo chiéu quay vong ctia ® nghia 1a V,, c6 do 16n bang véi do 16n cla
Vv,, cting phuong nhung nguoc chiu véi V.

Thay vao biéu thic tinh V, ta dugc v, = v, - v, = 0 chinh [a tam van toc
tic thoi.

Chiing minh tinh duy nhat cia tam van toc tic thoi :

Gia thiét tai thoi diém trén vat c6 hai tam van toc tic thoi P, va P, v6i vp, =
0vavy,=0.

Theodinhly 8-1tacod: V,, =V, +V,,,, hay 0=0+V,,,,.

Thay vpp, = ® . P,P, ta thdy vpyp, = 0 khi ® = 0 hoac P,P, = 0. Vi vat
chuyén dong song phiang nén w0 vay chi c6 thé P,P, = 0. Diéu ndy c6 nghia
P, trung v6i P,. Khong thé c6 hai tam van toc titc thoi khdc nhau ciing ton tai &

mot thoi diém.
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- Xd4c dinh van toc trén vat chuyén dong song phing theo tam van toc tic
thoi P.

Xét vat chuyén dong song phang c6 van toc géc o va tam van toc tifc thoi

P. Theo biéu thiic (8-2) néu 1y P 1am tam cuc ta viét biéu thic van t6¢ cua diém

M nhu sau :
\7|\/| ZVP +\7|\/|P AWVA
—>
N B
Thay vp=0tacé: V,, =V, S =

Nhu vay véan toc tic thoi cua diém M ducgc b Py Vg
a

tinh nhu van toc cta diém M trong chuyén dong cuia
vat quay tuc thoi quanh tam van toc tic thoi P. Hinh 8.9

V,, ¢0 phuong vuong géc voi PM, hudng
theo chiéu quay vong cua » quanh P, ¢6 do 16n vy,=PM . ®

Ta c6 két luan : van toc clia diém bat ky trén vat chuyén dong song phang
luén luon huéng vuong géc va ty 1¢ thuan véi khoang cach tir tam van toc tic
thoi dén diém. Quy luat phan b6 van toc cdc diém biéu dién trén hinh ( 8-9.).
Trong thuc hanh c¢6 thé x4c dinh tam van toc tic thoi P theo mot s6 trudng hop

sau

Trudng hop 1 : Vat chuyén dong lan khong truot trén mot dudong thang

hay dudng cong phiang cd d inh (hinh 8-10a) c6 thé x4c dinh ngay diém tiép xiic

chinh 1a tam van t6c¢ tic thoi vi rang di€ém d6 c6 van toc biang khong.

Trudng hop 2: Khi biét phuong van toc hai di€ém hay quy dao chuyén dong

clia hai diém trén vat chuyén dong song phing thi tam van téc tic thoi 12 giao
diém clia hai duong thang ké vuong géc vé6i hai phuong van téc hay hai phuong
ti€p tuyén clia quy dao tai hai diém d6 (hinh 8-10b). Trong trudng hop nay néu
hai duong d6 song song vGi nhau c6 nghia tam P & xa vo clung, ta ndi vat tic thoi

chuyén dong tinh tién (hinh 8-10b).

Trudng hop 3: Khi biét do 16n va phuong chiéu van toc hai diém nim trén

cling mot dudong thang vuong géc vé6i van toc hai diém dé (hinh 8-10c), tam P 1a
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giao diém clia duong thiang di qua hai mit véc to van toc va dudng thang di qua

hai diém do.

G

a)
Hinh 8.10

Thi du 8.1: Co cdu phang biéu dién trén hinh (8-11) c6 van téc V,,V, cla
hai con truot A va B da biét. Xac dinh van toc cua khép C.

Bai giai:

Khi co cau hoat dong thi cac thanh bién
AC va BC chuyén dong song phang. Pé xic
dinh van toc cua diém C ta 4p dung dinh 1y hinh
chiéu van toc cho thanh AC va BC. Vi v, va vy
da biét nén dé dang xdc dinh duoc hinh chiéu

cia chiing lén phuong AC va BC 1a Aa va Bb.

Tai C kéo dai cic doan thang AC va BC, Trén
do 1ay céc diém C,, C, v6i CC, = Aa, CC, = Bb.

Cac doan nay la hinh chiéd ctia Vi 1én hai phuong AC va BC. Ta vé€ ti giac

Hinh 8.11

vuong goéc tai C, va G, (hinh 8-11) duong chéo CC' ctia ti gidac d6 chinh la van

toc V.

Thi du 8-2 : Tay quay OA
quay quanh truc O v6i van toc géc
khong d6i n =60 vong / phit va
dan dong cho thanh bién AB gin
v6i banh xe 2 (hinh 8-12). Banh xe

2 truyén chuyén dong cho banh xe

Hinh 8.12
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1 khong gan véi tay quay OA nhung quay quanh truc O.

Xéc dinh van toc con trugt B; Van toc géc ctia banh xe 1 tai thoi diém khi

tay quay OA song song va vuong goc v6i phuong ngang.

Cho biét co cau cling nim trong mot mat phang var, = 50 cm ; r, = 20 cm;
AB =130 cm.

Bai giai :

Co cu ¢6 5 khau : banh xe 1 chuyén dong quay quanh truc O; con truot B
chuyén dong tinh tién theo phuong ngang; Thanh AB chuyén dong song song
phang; Binh xe 2 chuyén dong song phang; tay quay OA chuyén dong quay
quanh O.

1) Xét truong hop tay quay OA & vi tri song song vGi phuong ngang (hinh
8-12a).

Van toc géc thanh OAla: o= m_ 60 =2ml/s.
30 30

Van toc diém A : v,=0OA . w=2n. (r, -1,) = 60 = 188,5cm / s.

Trén thanh AB c6 phuong van t6c¢ hai diém A va B da biét nén xac dinh

dugc tam van toc tic thoi P, (hinh 8-12a).

Hinh 8.12
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Tt hinh v€ x4c dinh duoc :

P,B=r, =50cm

P,A=/AB? P, B? =130 +50° =120cm

Xéc dinh van toc ctia cdc diém A, B, C theo tam van toc tic thoi P, va van

toc o, cua thanh ABtacé;

Vi=0,.PA;
Vy= o, . P,B;
V.=w,. PG
Trong d6 : ®, = Va =@:E(1/S)
PA 120 2

Thay vao cdc bi€u thic cia Vg va Vo ta cé :

V, = g.so = 25r(cm/s)

V, = g.loo =50m(cm/s)

Vi banh xe 2 an khdp véi banh xe 1 nén van t6c diém C con cé thé xic

dinh theo cong thiic :

V,
Ve=0, .1, suyra: @, =—>=m (1/s)
rl

2) Tay quay OA & vi tri thang ding (hinh 8-12b).
Tai vi trf nay van toc hai diém A va B song song véi nhau vi thé theo dinh
1y hinh chiéu ta c6 : V,cosa = Vgcoso suy ra \7A :\75. Thanh AB tic thoi

chuyén dong tinh ti€n. Moi diém trén né va banh xe 2 gén vdi né ¢6 chuyén

dong nhu nhau. Ta c6 :
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Vg =V, =V, :E:)—On:188,5(cm/s).

Phuong chiéu ctia cic van téc biéu dién trén hinh vé .
Van téc géc cua banh xe 1 dé dang tim dugc :

Ve _60m :gn (rad/s)

r ? 50

Thi_du 8-3: tay quay OA quay quanh O vGi van toc géc ®,,, truyén
chuyén dong cho banh rang I an khép véi banh rang II ¢6 dinh. Hai banh rang ¢6
béan kinh nhu nhau va bang R. Thanh truyén BD c6 dau B lién két v6i banh xe 1
biang khép ban 1€ con ddu D néi
bang khdp ban 1€ véi tay quay CD
(hinh 8-13).

Xac dinh van toc gbéc cua
thanh truyén BD tai thoi di€ém c6
goc BDC = 45°, Cho BD = 1 (cm).

Bai giai :

Trong co cau banh rang I va

thanh truyén BD chuyén dong song

phing. Banh rang 1 c6 tam van téc

Hinh 8.13

tiic thoi P. Van toc diém A duoc

tinh nhu sau :
V=0, - 2R.
\7A hudng vuong géc vGi OA theo chiéu quay vong cua mg,. Suy ra van
toc gbc cua banh rang 1 :

V. 2R.og,
R R

o, = =20¢, -

Van toc diém B ¢6 do 16n :
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V, =PB.ol=~/2R.m, = 24/2Ro,, .
Vi C6 phuong vuoéng géc véi véi PB ¢6 chiéu theo chiéu quay cuia banh
rang 1 quanh P (hinh vé 8-13).

Thanh BD chuyén dong song phang, Pau B cé van toc da x4c dinh, ddu D
c6 phuong van toc vuong géc véi CD do dé nhan dugc tam van toc thic thoi P,

nhu trén hinh vé .
N , W2 o
Trén hinh ta c6 P,B = - Van toc diem B duoc xéc dinh theo P:

V R
Vi =P,.B.oogp suy ra : @gp = ?BB = 4'T(’OOA

Chi€u quay cua wgp nhu hinh ve.

8.2.3. Gia toc cua diém

8.2.3.1. Dinh 1y 8-3 : Gia toc clia diém M bat ky thuoc tiét dién (S)
chuyén dong song phang, bing tdng hinh hoc gia toc clia tam cuc A va gia téc

cua diém M trong chuyén dong ctia tiét dién quay quanh A (hinh 8-14).

=

Wy, =W, + Wy, (8-4)

Trong d6 : W, =Wy, +Wyya
V6i: Wiy, =AM va W', = o> AM
Chting minh dinh 1y :

Dao ham bac hai theo thoi gian phuong trinh chuyén dong (8-2) ta c6 :

a’r, . d*T v
Thay dtzA =W, con i ——t(ooxAM):WMA
WMA:i{—Txm+6&X%AM=§xAM+VMA
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Vi chi y AM c6 do 16n khong déi nén %(H/i): dx AM =V,

—_—

x AM + @ x V,

—
oo
o
([®N
s
=z
[l
=
>
+
™l

E§xAM la gia toc phap tuyén ctia M trong chuyén dong cua (S) quay
quanh A.

®xV,,, 1a gia t6c phdp tuyén ctia M trong chuyén dong cia (S) quay
quanh A. Ta da chitng minh dugc :

Wy =W, + Wy +Wia

Vi céc véc to o c6 phuong vuong goc véi mat phing cia tiét dién nghia 1a
vuong goc v6i AM va \7M A Nén dé dang tim duoc :

Wya =AM . g con Wy,," = AM . »*

Suyra: W,,, = AMA~e® + o

€
Véc to w,,, c6 phuong hop v61 AM mot géc p véi tgu = @ (hinh 8.14).
®

8.2.3.2. Tdm gia toc titc thoi

Piém trén tiét dién co gia toc titc thoi bing khong goi 1a tam gia toc tic

thoi. Ky hiéu tam gia toc tic thoila J . Tacé : W; = 0.

Pinh 1y 8-4 :

Tai moi thoi diém trén tiét dién chuyén dong song phang luon ton tai mot
va chi mot tam gia toc tdc thoi J.

Chiing minh tinh t0n tai clia tAm gia toc tic thoi : gia thiét tiét dién chuyén
dong song phang véi van toc géc va gia toc goc 1a o va e. Trén tiét dién c6 diém

A biét gia toc W, (hinh 8-15). Xoay W, theo chiéu quay cta &€ quanh A di mot

g

g6c p voi tgu =-—. Dung nita dudng thang Ax theo phuong dé.va ldy trén Ax
®
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WA

mot diém J cach A mot doan Al = =
Vel + o
DPiém J d6 c6 gia toc :

W, =W, +W,,
Trong d6 W, c6 do 16n bang W, = Ale’ + " .

w,oel ot

g

2
Q)

Thay AJ:L. Ta dugc : w,, =

Vel + o'

W, hop v61 AJ mot goc p véi tgu = huéng theo chiéu quay cua &

quanh A. Nhu trén hinh v& (8-15) ta thay hai véc to gia toc W, va W,, c6 do 16n

bing nhau song song va nguoc chiéu do dé6 :

=

W, =

A+wW,=0

Hinh 8.16

Hinh 8.14 Hinh 8.15
DPiém J chinh 12 tAm gia toc tifc thoi cla tiét dién .
Tiép theo ta chiing minh tinh duy nhat ctia tAm gia tdc tic thoi J : gia thiét
tai thoi diém trén tiét dién c6 hai tam gia t6c tic thoi J, va J,.
Khi d6 W;, =0 va W;,=0.
Theo biéu thitc (4-8) ta c6 thé viét :
Wy, =Wy + Wy,

Thay W;, = 0 vd W,,= 0 vao biéu thiic trén ta dugc W ,;,= 0.
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Viw,, =J,JJe’ +o* trongdé €20 ©=0

nén Wy, chi ¢6 thé bang khong khi J,J, = 0 nghia 1a J, trung vdéi J,.
Khong thé c6 hai tam gia toc cling mot thoi diém trén ti€t dién chuyén dong
phang.

Néu trén ti€t dién c6 mot tam gia toc tic thoi J va chon J 1a tam cuc thi

gia toc cua diém M trén ti€t dién c6 thé x4c dinh theo biéu thiic :
Wy, =W, +W,,.
Vi w; = 0 nén c6 thé viét :

R T =N
WM _WMJ _WMJ +WMJ’

Vé tri s6 wW,, =MJve’ +®* c6 phuong hop véi MJ mot géc p véi

€ . L
tgu = @ theo chiéu quay cua € quanh J (hinh 8-16). Nhu vay ta nhan thay gia
®

toc clia céc diém trén tiét dién chuyén dong song phang luon luén hop véi
phuong noi tir diém dén tam gia toc¢ tic thoi mot géc p c6 do 16n ty 1& véi
khoang cach tir diém dén tam gia toc tic thoi J. Vi céc tinh chat d6 quy luat phan
b6 gia toc cdc diém trén ti€t dién bi€u dién nhu trén hinh (8-16). Ciing tir cc
tinh chat trén ¢ thé x4c dinh tam gia toc tic thoi trong mot s6 trudng hop bi€u

dién trén cac hinh (8-17), (8-18) , (8-19), (8-20), (8-21), (8-22).

Hinh 8.19
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Hinh 8.20 Hinh 8.21 Hinh 8.22

Trén hinh (8-17) va (8-18) khi 0<u<90% w # 0,6 =0

Trén hinh (8-19) va (8-20) khi u=90’; » # 0,e # 0

Trén hinh (8-21) va (8-22) khi u=0;®#0,6=0

Trén hinh (8-23) W, =W,;.

Thi du 8-4 : Banh xe tau hoa, ban kinh vanh ngoai R ban kinh vanh lan la
r 1an khong truot trén ray thang. Cho biét van toc va gia toc cia tau 1a Ve = 0,4
m/s va W = 0,2 m/s*>. X4c dinh gia toc !
clia cdc diém M;, M, M;, M, trén vanh
ngoai cua banh xe tai thoi diém dang

xét nhu hinh (8-23). Biét r = 40cm, R =
50cm.

i

Bai gidi : M;

Binh xe chuyén dong song

phang da biét van toc va gia toc tam C.

Trudc hét xac dinh van toc goc

va gia toc goc cua banh xe.

Hinh 8.23

C6 thé xac dinh van t6c¢ goc theo
ve. Vi tam van toc tic thoi 1a diém ti€p xtic giita banh xe v6i dudng ray nén co :
\Y; v. O,

ooz—C:—C:—A':l(rad/s).
PC r 04
Gia toc goc :
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E=—=
dt dt

—L=—C-2"-0,59(rad/s?)
r rodt r 04

_do d (V_Cjzl dv. w. 02
Xdc dinh gia t6c cdc diém M theo bi€u thic :
W,, =W, + W, + W}, 0day nhan tam C la tam cuc.
Cac véc to Wy, Wy, cua cdc di€ém c¢6 tri s6 nhu nhau, chi khac nhau vé
phuong chiéu.
Védoléntacé: Wy =CM.e=R.£=0,5.0,5=0,25 m/s%:
W' = CM.o* = R.w* = 0,5.1> = 0,5 m/s%;

Phuong chiéu cac véc to ndy & cdc di€ém biéu dién trén hinh vé. Can cit vao
hinh v& va tri s6 da thu dugc ta c6 thé tinh gia toc cdc diém M,, M, M;, M, nhu

sau :

w, =+(we +wie f +wie” =4/(0.2+05) +0,252 =0,74m/s?

w, =W +wie f +wie” =(0,2+025) +0,5 =0,67m/s”

w, =Wl +w, f +wi.’ =4/(05+0,2)" +0,25% =0,39m/s?

w, =/(Wiy +we ) + Wi =+[0,25+0,2) +0,5% =0,50m/s?

Thi du 8-5 : Tay quay OA quay déu véi van toc géc mg,. Tim gia téc cua
con trugt B va gia tdc géc ciia thanh AB trén co
cdu hinh v& (8-24). Cho biét tai thoi diém khéao
sat goc BOA =90°; do dai OA =r; AB=1.

Bai giai :

Tai vi tri khao sat c6 :v, = vy

Thanh AB tic thdi chuyén dong tinh Hinh 8.24

tién: 0,5 =0

Gia toc diém A bang : W,=W," = ro,” c¢6 phuong chiéu huéng tir A vao O.
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Gia t6c¢ di€ém B luon c6 phuong nam ngang.

Pé x4c dinh tam gia toc tic thoi ta x4c dinh goc p:

tgu:H:oo do d6 p=90°
2
®

Dé dang tim duoc tam gia toc tifc thoi clia thanh AB 1a giao diém cta hai

dudng thiang ha vuong géc véi phuong W, va Wy tai A va B.

Vi 0,5 = 0 nén c6 thé viet : W, =JA.c,; ; W =IB.g,p
W W

Suy ra : —A=_8
JA JB

2

, r
O dayJB=rcon JA=+I"—r° nén W, =———.0’rad/s’
I©—r

Phuong cia W, theo phuong ngang, chi¢u huéng theo chiéu quay vong

clia €, quanh J nhu hinh vé.

N R 2 . _ _ WA _
Tubiuthic: W,=JAg,z suyrag,; = N
r
Thay W, =r.m, ta dugc : €, :2—.(02I‘adls2

> —r2

W
A o’rad/s?

Thi du 8-6 : Cho co cdu gom hai banh rang an khép v6i nhau. Banh rang

1 ban kinh r; = 0,3 m c6 dinh; Banh
rang 2 bén kinh r, = 0,2 m 1an trén vanh
banh ring 1 va nhan chuyén dong tir
tay quay OA quay vé6i van toc goc la

Wa Va gia toc goc €4, (hinh 8-25a).

Xéc dinh gia t6c diém D trén

vanh banh rang 2 tai thoi di€ém c6 ;

™ 1
0o, =1 rad/s? ' Hinh 8.25

Vv g, = =4 rad/s’.
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Bai gidi : Banh rang 2 chuyén dong song phang. Van tdc va gia tc clia
tam A duoc xéc dinh :
vy = 0A.00, =0,5 m/s ;
W, = 0A.gy, = -2 m/s%; W,"= OA.0° = 0,5 m/s*.
Ta c6 thé xéc dinh duoc van toc géc ®, cia banh rang 2 :

o, :V—A:%:Z,Srad/s
r, 0,2

Chiéu quay cua ®, nhu hinh vé (8-25).
Gia toc géc ¢, ctia banh rang 2 dugc x4c dinh theo biéu thiic :

g, = do, :LZ.dVA “Wa o2 joradss?
d¢ r° dt r, 02

Diéu nay ching t6 banh ring 2 chuyén dong cham dén, chiéu cla €, nguoc
chiéu véi m,.
Gia toc diém D c6 thé viét :
Wy =W, +W, +W[, + W5, (a)
Tai thoi diém khao st ¢6 :
Wi =DA.g, = 1,6, =0,2.(10) = 2 m/s?;
Wpa" = DA.®, = 1,0, = 0,2.(2,5)* = 1,25 m/s*.
Chiéu hai v& dang thiic (a) 1én hai truc Dx va Dy (hinh 8-25b) ta duoc :
W, = W+ Wy, =2 + 1,25 = 3,25 m/s

Wy, =Wy, - W, "=2-0,5=1,5 m/s”

Suyra: W, =,Wh +Wh =4/325% +15° ~3,58m/s’
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