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Lwrc quan tinh li tam & vat quay
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Liwc quan tinh (lwc déng) rat I&n so v&i trong luc (Iwc tinh)



Lwrc quan tinh xuat hién khi nao?

May la mot co hé chuyén dong c6 gia toc, vi vay khi lam viéc,
trtr nhirng khéu tinh ti€n déu hoac quay déu c6 tam quay trung
V@i trong tam, & cac khéau con lai déu co lwc quan tinh tac dong.

Pac diém
‘Bién thién theo chu ky hoat ddng ciia may
‘Khiv, w >> Fqgt >> Ptinh

Tac hai

‘Tang lwc ma sat trong cac khép dong dan t¢i giam hiéu suét
cla may.

‘Lam rung dong may va nén mong dan téi giam do chinh xac
va tudi tho clia may ciling nhw chat lwgng san pham.

-‘Anh huéng xau dén méi trwdng xung quanh va ca strc khoe
cla cobng nhan dirng may.



Muc dich can bang may
Triét tiéu mot phan hay toan bd Fqt va Mqt

Phan loal

Can bang may
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Can bang vat quay Can bang co cau

<€ >
CB tinh CB dong




Vat quay mong

‘Vat quay mong la vat quay co6 -
kich thwéc chiéu truc nhd hon W
nhiéu so v&i ban kinh.(R/B >5)

‘C6 thé dinh nghia vat quay
mong nhu sau “Vat quay mong
la vat quay ma khéi lvong cula
né chi phan bdé trén cung mot
mat phang vuéng goc véi truc
guay”.

Vi du: Banh rang dwong kinh Ion, dia quay...
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Can bang dia quay

Gia sir ¢c6 mdt dia mong
tuyét dbéi cirng v&i chiéu
day B va ban kinh R. Trén
dia tap trung cac Kkhoi
lwong m1, m2, m3 , vOi Vi
tri dwoc xac dinh boi céac
ban kinh véctg, r,

Khi cho dia quay v&i van tdc géc  sé
xuat hién céc lwc quan tinh li tam:

P=m.r.w ,i=123

Céc lwc nay sé gay ra mot hop Iuwc tac dong 1én 6 d& truc dia



Pé can bang dia ta phai khtr hop Iwc
nay bang cach dat thém mot khoi
lwong can bang mcb trén dia tai vi tri
dwoc xac dinh bdi ban kinh vécto recb |
sao cho khi dia quay, lwc quan tinh ly
tam

JIR

F,=m,.r, o

thoa man:
R+P+P+P,=0 hay P,+ P =0

*Bang phuwong phap da giac luc, ta sé xac
dinh duoc P,




Chon mcb vércb - Py
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+ Thuc té chon Iy ng My, =My,
=> thwc hién xong cén bang vét quay mong



Nhan xeét:

Can it nhat mot doi trong (C6 thé thém nhiéu dbi trong)

Chuy:

C6 thé khong can thém khdi lwong mcb nhw da lam, ma
bét di mot khoi lwong meb & vi tri doi tam véi diém ngon
cla vécto rcb dé cho dia can bang (khoan 16 trén dia...).
Thay vi thém mot doéi trong, ta c6 thé thém hai, ba... doi
trong v&i diéu kién hgp lwc cla cac lwc quan tinh li tdm do
chiing gay ra phai bang Pcb .



-Dé triét tiéu Anh hwdng cla lwc quan tinh & vat quay moéng, ta c6
thé thuwc hién thi nghiém & trang thai tinh, vat can can bang khéng

can phai quay trén truc  CB tinh

bat 2 dau truc quay cua dia Lrong gan thém
can can bang lén 2 luvdi dao
nam ngang va song song Vi m
nhau hodc Ién gia d& c6 2 6 bi
vé&i muc dich dé gidm ma sat

gitra truc va gia d&. Néu dia —b— IA AI
can bang thi né sé khong lan 7777777777777 ’ ’
va nam im & moi vi tri (trang

thai can bing phiém dinh). (

Con néu dia chua cén bang

thi n6 sé lan cho dén khi trong Khoan b&t m
tam cla né nam & vi tri thap
nhat.



Pé can bang ta ding mat-tit
dap dan Ién phan cao nhét.
Vira lam vira thir cho dén khi
dat dwoc trang thai can bang
phiém dinh. Sau do6 ta lay
lwong mat-tit vira dap ra dé

can, gan vao vi tri vira 1ay ra
doi trong véi khdi lwong
twong duwong.

* Chu y: Cling c6 thé khoan b&t mot
lwong kim loai & vi tri dbéi x(rng qua
tam dé lam cho dia can bang.

Lwong gan thém
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Xét vat c6 2 khéi lwong ml va
m2 phén bd trén cung 1 mat
phang chira truc quay nhwng ndm
& 2 phia khac nhau déi vé&i truc, vi
tri cua m1, m2 dwoc xac dinh b&i .
hai vecto rl, r2 . Khdng mat tinh =
tong quat, gid st m1l =m2varl = (k)/
- r2 . Khi truc quay v&i van téc goc
, Sé xuat hién nhirng lwc quan %mz

11F

tinh li tam:
P=m.r.w;i=12

Dé dang thdy rang P1 = - P2 . Nhuw vay vét & trang thai can bang tinh
dof,valrong tam clia vat van nam trén truc quay. Tuy nhién vi P1 va P2
cach nhau mét khoang | nén chang khéng triét tieu nhau ma tao thanh
mot ngau lwc M=P1I=P2l gay nén cac phan luwc khép ddong phu tai cac
0.



Nhuw vay tuy vat can bang & trang
thai tinh nhwng & trang thai déng khi
vat quay quanh truc, ngau luc sinh
ra s& lam vat méat can bang.

Ly do phai thuwc hién cén bang
dong.

Vay, dé can bang véat quay day,
hai diéu kién sau can phai duoc
thdéa man:
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Vat quay day

Khi can bang dong, ta sé can bang nhirng vat quay co6 kich
thwdc chiéu truc twong doéi Ion so véi ban kinh - goi la
nhirng vat quay day. ( R/B < 5)

Vat quay day duoc dinh nghia la “vat quay ma cac khoi
Irong cua né duwoc coi nhwy phan boé trén nhiéu mat phang
khac nhau vubéng goc voi truc quay”.

Vi du vé vat quay day: roto ciia may dién, truc khuyu, ...



Phuwong phap chia luc

Thay thé mot lwc bang hai lwc song song cé cung tac dung
vé lvc va momen

Tr_\anh AB coO lwc P dat ’ a e b |
tal C
Ta thay thé luc P bdi

. N A A C B
hal lwc P1 va P2 hoan J
toan twong duong vé - .
tac dung lwc va moémen P R
néu: V|5

P=F +P
Ba =P.b



Can bang vat quay day

‘Gia str c6 vat quay day véi cac khoéi lwong ml, m2, m3 tap trung
trén 3 mat phang 1, 2 va 3 vuéng goc voi truc quay cua vat, vi tri
ctia chung duoc xac dinh b&i cac ban kinh vécto .

‘Khi cho dia quay v&i van téc goc w sé xuat hién cac Iwc quan tinh

li tam: B:n,ll.ri.a)z;izl,Z,:S

‘D& can bang ta sé dung phwong phap chia luc:

Chon hai mét phang |, Il tiy y vudng goc v&i truc quay lam nhirng
mat phang can bang. Khodng cac tlr cac mat phang 1, 2, 3 dén hai
mat phang I, Il lan lwot 1a al, a2, a3 va b1, b2, b3. Trong mat phang
chra Iwc va truc quay ta chia thanh hai lwc thanh phan nam trén hai
mat phang can bang I, Il. Phép chia phai théa man diéu kién sau:

P=P +p"

Pla=P"b






Can bang vat quay day

‘Ta thady cac Iwc quan tinh li tam trong cac mat phang 1, 2, 3 da
dwoc chia vé hai mat phang can bang I, Il va hai hé lwc phang maoi
hoan toan twong duwong voi hé lwc khdng gian ban dau vé ca
phwong dién lwc va mémen.

‘Muén vat can bang thi téng cac lwc trén tirng méat phang can bang
, 1l phai bang khong. Do do ta ti€én hanh can bang trén tirng mat
phang bang cach dat Ién ching cac khéi lwvong mebl, mcbll sao cho
khi vat quay, cac Iwc quan tinh li tam:

I — 1 I I
F, _mcb‘rcb’a)z’ P, =m,.r, W

C

thda man:
P'+P +P . +P,=0

)ik 11 11 )/ -
P1 +P2 +P3 +Pcb =0



Can bang vat quay day

‘Bang phwong phap da giac luc ta xac dinh duwoc Pcbl va Pcbll tir
do xéac dinh dwoc can dat 1én hai mat phang can bang nhirng khéi
lwrong bang bao nhiéu va & vi tri nao dé vat can bang.

‘Nhan xet:

‘DE can bang vat quay day ta sé can it nhat 2 doéi trong dét trén 2
mat phang khac nhau vuéng goc va&i truc quay.

‘Trong thuc té can tién hanh trén may cén bang dong.






Can bang truc ngang Can bang truc
doc






Chi xét trwdrng hop co’ cdu phang.

Bat ky co’ cau nao cling la mot hé chat diém cé khoi tam ludn di
déng trong qua trinh chuyén dong clla co cau. Khi thu gon cac
e quan tinh trong co cau vé khéi tdm sé thu dwoc moét vécto
chinh Pgt va mémen chinh Mgt . Co cdu sé& cén bang néu trong
qud trinh chuyén dong cla né Pqt va Mgt ludn bang khong. Do
viéc can bang mémen chinh rat phirc tap nén ta sé tap trung
vao viéc can bang lwc quan tinh chinh véi:

Fc)qt =—-Mag

Trong d6: m la khéi lvong ca co cau
aS la gia tdc cua khdi tdm S cla co cau



Muén triét tiéu lwc P thi gia t6c aS cla khéi tam phai bang
khdng  khéi tam phai c6 dinh hodc chuyén déng thang déu.
Trwdng hop co cdu chuyén dong thang déu it xay ra do co céu
théng thudrng chuyén dong c6 chu ky, nén bai toan can bang co
cau nhiéu khau qui vé viéc phan bdé khdi lwvong cua cac khau
sao cho khéi tdm chung cla co cau phai cb dinh.

rS la ban kinh véc to khdi tdm chung cla co cau.
ri la ban kinh véc to khdi tam ctia khau thr i cé khéi lvgng mi.



Xét co cau tay quay con truot

I3
* Kh6i tam chung clia co cau duwoc xac dinh béi vécto rS :

mI .rI + mi.ri + mi.ri
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Xét co cau tay quay con truot

m,.s, +(m, +m,)., =0 - m,

-

m,.s, +m.,.l, =0 _
292 3:%2 52_—-.12
m,

Pay la nhirng diéu kién cutia trong tam khau (1) va (2) dé khoi tam
chung S clia co ciu tay quay con trwot cé vi tri khong doi, khi dé
co cau sé dugc can bang.



Xét co cau tay quay con truot

Sau khi phan b6 lai khéi lwvong trén cac khau

Trong tdm clia co cau co dinh tai S ( khong thay doi tai moi vi
tri cla co cau

Vay: can bang co cau la phan bé lai khéi ltrong sao cho trong
tdm S c6 dinh.
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