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Chuong 10

HGOP CHUYEN PONG CUA VAT RAN

Trong chuong nay mo hinh khao sat :

la vat rdn d6ng thoi tham gia hai chuyén

dong tuong doi so v6i hé dong o,x,y,z, va :
chuyén dong kéo theo cua hé dong o
0,X,y,z, chuyén dong so v6i hé co dinh X, g
oxyz (Hinh 10.1).
2 7 y
Sau day s€ khao sat chuyén dong
tong hop cua cdc trudng hop thudng gap. X
Hinh 10-1

10.1. HOP HAI CHUYEN PONG TINH TIEN

Khéo sit vat ran tham gia hai chuyén dong tuong doi va kéo theo déu la
chuyén dong tinh tién.

Do tinh chat clia chuyén dong finh tién moi diém trén vat rin s& c6 chuyén
dong tuong do6i va kéo theo nhu nhau vi th€ chuyén dong tuyét doi ciia ching
cting nhu nhau.

Tir d6 di dén két luan: Hop hai chuyén dong tinh ti€n cia mot vat ran 1a
mot chuyén dong tinh ti€n. Van t6c va gia téc moi diém trong chuyén dong tong
hop dugc tinh bing tong hinh hoc cdc vécto van téc hodc cic vecto gia toc cla
hai chuyén dong thanh phan.

V=V, +V, (10.1)

W=W, +W, (10.2)

Trong d6: V va W 1a van t6c va gia toc clia chuyén dong tinh tién téng
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hop; V,, V,va W,, W, 1a van t6c va gia toc cua hai chuyén dong tinh tién
thanh phan.

10.2. HOP HAI CHUYEN PONG QUAY QUANH HAI TRUC

Khéo sit vat ran déng thoi tham gia hai chuyén dong: chuyén dong quay
twong do6i véi van toc géc 1d @, quanh truc quay Aa va chuyén dong quay kéo
theo 1a chuyén dong cua truc Aa quay quanh truc Bb vé6i van t6c gocw, .Ta sé

khao sét chuyén dong téng hop cuia vat rin trong cdc trudng hop sau.

10.2.1. Khi hai véc to @, va ®, song song cung chiéu.

Xét vat ran 12 mot dia phang chuyén
dong tuong doi quay quanh truc Aa véi van toc
géc ®, vuong goéc v6i mat dia. Truc Aa lai
quay quanh truc Bb song song véi van toc géc

®, cing chiéu v6i ®, (hinh 10.2).

Ta c6 nhan xét rang trong qua trinh

chuyén dong mat phang clia dia ¢ phuong

khong d6i nghia 1a chuyén dong téng hop cla

né 1a chuyén dong song phang. Van toc cua

diém A va B trén dia c6 thé x4c dinh:

V,=0,,AB ; V;=0,.AB

Phuong chiéu biéu dién trén hinh |

(10.3).

Dé dang xic dinh dugc tam van toc

tiic thoi cud dia 1a diém C va truc Cc di qua

C song song v6i Aa va Bb la truc quay tuc

Hinh 10-3

thoi cta dia. Tir van toc cua diém A va B ta

c6 thé xdc dinh dugc van t6¢ goc tuyét doi @ cua dia.

oo Va_Ve
AC BC
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V, + Vg _VA+VB
AC+BC AB

hay: o=

Thay V, = ®,.AB vd V; = ®,.AB vao bié€u thiic trén ta duoc:
0=0+0, (10.3)
Két luan: Hop hai chuyén dong quay cung chiéu quanh hai truc song song
12 mot chuyén dong quay titc thoi véi van t6c goc bang téng van t6c goc hai
chuyén dong thanh phan quanh truc quay tic thdi song song vdi hai truc quay da
cho va di qua diém C chia trong doan AB theo ty 1¢:

0 0, O
BC AC AB

10.2.2. Khi hai véc to ®, va ®, song song nguoc chiéu

Khi hai véc to ®, va ®, song song

ngugc chiéu ,v6i cach bi€u dién nhu ¢ trén 4 C
chuyén dong cla dia van 1a chuyén dong ; ‘031 ‘ ©
song phang biéu dién trén (hinh 10.4). Gia B; ﬁ C{A)

thiét ring ®, > ®, khi d6 van téc hai diém |
V, =, ABva V; = ®,.AB nhung hai véc

— —

to V ,va Vjsong song cling chiéu.

Trén dia lic ndy c6 thé xdc dinh

dugc tam van toc tic thoi C 1a diém chia
© 0, O Hinh 10-4
BC AC AB

va van toc goc cua dia dugc xac dinh:

ngoai doan AB theo ty 1é

(D_VB_VA_VB_VA _ Vg —Va
BC AC BC-AC AB

Thay gid tri cia V , va Vg vao biéu thiic trén ta duoc:

O=0,-0, (104)
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Két luan: Hop hai chuyén dong quay ngugc chiéu quanh hai truc song
song 1a mot chuyén dong quay tic thoi vdi van toc géc bing hiéu so van toc géc
hai chuyén dong thanh phan quanh truc quay tiic thoi song song véi hai truc
quay da cho va di qua diém C chia ngoai doan AB theo ty 1¢:

0 0, o
BC AC AB

Truong hop dac biét néu ®, = ®, nghia l1a 2 véc to ®, va ®, tao thanh
mot ngau véc to, khi d6 theo (10.4) ta c6 =
0. Diéu nay ching to vat sé& ¢6 chuyén dong
tong hop 1a tinh tién.

Thi du ban dap cua xe dap (hinh 10.5).

Ban dap quay quanh truc cua né véi
van toc o, truc ban dap lai quay quanh truc

gilta cua xe véi van tobc , = ®,, hai véc to

ndy song song nguoc chiéu do d6 chuyén

dong tong hop clia ban dap s& 1a chuyén

Hinh 10- 5

dong tinh tién.

10.2.3. Khi hai véc to @, va ®, giao nhau tai mot diém

Khao sat vat ran tham gia dong thoi hai chuyén dong quay quanh hai truc
Oa va Ob cat nhau tai O va ¢6 van toc goc1a ® ;, ®,.

Nhu da biét trong chuong 9 chuyén dong tong hop cua vat trong trudng
hop nay 1a chuyén dong quay quanh mot di€ém c6 dinh chinh 1a giao diém O cta
2 véc to van toc g6¢c ®,, ®,. N6i cach khdc chuyén dong téng hop cua vat rin
khi n6 dong thoi tham gia hai chuyén dong quay quanh hai truc cit nhau s€ 1a
mot chué€yn dong quay tic thdi quanh truc quay tic thoi A di qua giao diém O
cua hai truc quay trong chuyén dong thanh phin véi van toc géc tuyét déi ® =

0, + 0,

Theo (9.6) va (9.7) thi van toc va gia toc cia mot diém bat ky trén vat s&
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dugc xdc dinh nhusau:  V,, = @ + OM ; Wy =Wye+ W,

Thi du: X4c dinh véan toc géc tuyét d6i ctia banh rang nén 1 biéu dién trén
(hinh 10.6) cho biét tAm A cuia banh xe chuyén dong véi van téc V, va kich

thu6c AC=R; OA =1

Bai gidi: Chuyén dong ctia banh
xe duoc hinh thanh tir hai chuyén dong 5
quay: tuong doi quanh truc OA clia banh H:L Ao
xe va chuyén dong kéo theo do truc OA 0 o T —IA
quay quanh truc OB. Néu géc @, la van %
toc goc cta chuyén dong tuong doi , m, [ C
12 van toc géc ctia chuyén dong kéo theo ®, o
thi hai vecto @, va @, giao nhau tai O 1a

Hinh 10-6

diém c6 dinh trén truc OB. Chuyén dong

tong hop ciia banh xe sé& 1a chuyén dong quay quanh diém O c6 dinh. Vi bdnh xe
(1) an khép véi banh xe 2 ¢6 dinh nén diém C ¢6 van toc V= 0. D& dang nhan
thady OC la truc quay tic thoi ctia banh xe. N€u goi van téc gbc tuyét doi cua

banh xe la @ theo (9.7) ta co:

@ =®, +m,.  Trong dé @, c6 phuong OB hudng xuéng dudi va co tri s6

Va
o=
Dé dang tinh duoc: o= -2 \6i  sino= ——"
o sina JZ+R?2
N ) V, 2
Cuoi cuing nhan duoc: o= R 1+ Ik

10.3. HOP HAI CHUYEN PONG TINH TIEN VA CHUYEN PONG QUAY.
Khéo sat vat ran tham gia déng thoi hai chuyén dong tinh tién v6i van toc

v va quay quanh mot truc Aa v4i van toc géc @ .
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Bai toan c6 thé gap phai cc trudng hop sau:

10.3.1 Khi van toc chuyén dong tinh tién vuong goc véi van toc goc

cua chuyén dong quay.

Khi van téc chuyén dong tinh
ti€én vuong gbéc véi van toc %éc cua |
chuyén dong quay. (hinh 10.7) dé

dang nhan thdy ring chuyén dong

tong hop ctia vat 1a chuyén dong song

phang. C6 thé xdc dinh duoc truc

quay tdc thoi Pp ctia vat bang cach I1
quay V, di mot géc 90° theo chiéu
o o Hinh 10-7
quay vong cua o trong mdat phang
vuong géc véi vecto w va 1ay trén d6 diém P cach A mot doan AP= —2 .
®

10.3.2. Khi van toc chuyén dong tinh tién va van téc géc @ song song véi
nhau .

Xét vat ran tham gia 2 chuyén dong, quay quanh truc Aa vé6i van t6c géc
@ va tinh tién véi van toc v theo chiéu Aa (hinh 10.8).

Chuyén dong téng hop clia vat lic nay goi 1a chuyén dong vit. Néu v va @

Cung chiéu ta dugc chuyén dong vit
thuan va v, @ ngugc chiéu ra duoc chuyén
dong vit nghich.

Khéo sat 1 diém trén vat trong qud trinh

chuyén dong quy dao ctia né nim trén mat tru

c6 truc Aa béan kinh bang khoang cich giita

diém dén truc. Dang ciia dudng quy dao la
dudng xoan vit. Sau khi quay dugc mot vong

thi diém doéng thoi ciing doi theo truc Aa mot
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V . N /. /.
doan h = 2n.— goi la budc vit.
®

Khi vat chuyén dong vit van toc cia mot diém M bat ky duoc xéac dinh

theo cong thic:
Vy=VVvi+rlo
Trong d6 r 1a khoang céach tir M t6i truc quay. Phuong ti€p tuyén véi quy
dao ( duong vit), nghia la hgp véi dudng sinh mot géc a (tga =L).

10.3.3 Khi v va @ hop véi nhau 1 goc bat ky.

Xét chuyén dong cua vat quay

A
quanh truc Aa véi van toc géc o va dong DX o o u‘”
thdi chuyén dong tinh tién véi van toc v /L T, |
theo phuong hop v6i Aa 1 géc o.( Hinh | {g/v Vila, 7
10.9). Trong truong hop nay néu phan A ; \\Ai v
tich vecto V thanh hai thanh phan V, 7 o

theo phuong ® va V, vuong goc vii ® Hinh 10.- 9

nghia la V=V, +V, . Theo két qua &

muc 10.3.2 chuyén dong ctia vat c6 o va V, duoc thay thé€ bang chuyén dong
quay tic thoi quanh truc C (truc quay tic thoi) véi cung van toc ®. Két qua
chuyén dong ctia vat s& thuc hién hai chuyén dong: tinh tién véi van t6c V, va

quay quanh truc C véi van toc goc ® song song véi v, va cich A mot doan AP =

v,/o = v.sina/m. Ta goi chuyén dong nay 1a chuyén dong vit titc thoi.
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