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4. Gid ABC dung dé treo vat nang trong lugng P = 1000N, cdc géc cho trén hinh vé.
Xac dinh phan luc coa thanh AB va AC (hinh 2.10).

PS: S, =7319N ; S, =896,IN.

5. Mot vit ¢6 khéi lugng m = 20kg duge treo vao muit B cia 2 sgi day AB va BC
(hinh 2.11). Tinh phan luc cua 2 sgi day do, biet a = 60" ; p = 135"

DS: F, =104N ;T = 147N.
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Hinh 2.11

6. Mot bong dén ¢d trong lugng 80N dugc

gin vio diém gila B cia day cdp ABC (hinh 2.12).

Hai dau day cdp gan vao méc A va C trén mit

phing nim ngang. Po dai day ABC 14 16m, do 1éch

cua diém treo dén véi mat ngang 14 BD = 0,1m.

Xéc dinh luc kéo T, va 7, 1én cdc phan tit AB va
BC cua day.

DS: T, =T, = 320N, Hinh 2.12

16



Chuong 2. Hé luc phéng déng quy

7. Lyc P =25kN tdc dung lén pit tong A. Thanh truyén AB lam véi phuong nim ngang
lgée 14° (Hinh 2.13). Xdc dinh dp luc cha pit tong lén xi lanh va luc tac dung doc theo thanh
truyén. Bo qua trong lugng cha pit tong va thanh truyén.

DS: N =64kN;S,, =258kN .

Hinh 2.13

8. Mot qua cdu st co trong lugng P = 300N dugc gilt boi sgi day AO va tua trén
tuéng thing ding (Hinh 2.14). Xdc dinh sitc cang ciia soi day AO va phan luc tai B.
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Hinh 2.14
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GIAO TRINH CO KY THUAT

Chuong 3
MO MEN CUA LUC POI VGI MOT PIEM - NGAU LUC

3.1. MO MEN CUA LUC BBI VGBI MOT DIEM
3.1.1. Khdi niém

Gia sir vat rin c6 thé quay quanh diém O ¢& dinh va chiu tic dung cha luc 7 (hinh 3.1),
két qua 1 vat s chuyén dong quay quanh tam O.

Tac dung quay m luc F gy ra cho vat goi 11 momen cha luc  d6i véi didm O, ki
hiéu 12 m (7).

Hinh 3.1

Tri s6 m6 men m ( F) phu thudc vio tri s& cha lyc va khoang cach i diém O 16
phuong clia luc (con goi 1a canh tay don), chiu quay phu thudc vao chiéu ctia luc va vi tri
ctia dudng tac dung cha luc d6i véi diém O, ta cé:

m(F)=+Fa (3.1)

Tri s6 mé men ciing duge xdc dinh bing hai lan dién tich tam gidc do luc va diém O

tao thanh.
mu( ﬁ ) = 28303\3 (3'2)

Qui ude:

m,( ) ldy ddu + néu chiéu cia luc lam vat quay ngugc chiéu kim déng hé.
m,( 7 ) 16y ddu - néu chiéu clia luc 1am vt quay cung chiéu kim déng hé.

Pon vi:

Néu lyc tinh bang Niuton (N), canh tay don tinh bing mét (m) thi m6 men tinh bing
Niuton mét (Nm).
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Chuong 3. Mé men cua lyc déi véi mét diém - ngau lue

Chd ¥:

Néu dudng téc dung cia F di qua O thi my( ') =0, vi cdnh tay don a = 0.

3.1.2. Dinh ly Varinhong

Momen cta hop lyc clia h¢ lye phing d6i véi mot diém nio d6 nam trong mat phang

chifa céc lyc bang tong dai s6 mémen clia céc luc thanh phén d6i véi diém d6.

Nghiala :he lyc (£ ,F,,Fs,..,F,)~ R c mat phang P; difm O c P. ta ¢6 -

mAR)=m,(F Y+ my(F, ) +... +m(F) (3-3)
Chitng minh :

* Truong hop hé la hai lue dong qui:

Gia st he (F,, F, ) déng qui tai A c6 hop lyc 12 R. O l1a diém bat k¥ ndm trén mat
phéng ciia h¢ lyc (hinh 3.2). Ta phéi chitng minh m (R ) = m(F) + m,(F, ).

That vay: N6i O vdi A, tr O ké Ox X

vuong géc vt OA, 16i tir mit céc lyc £,
— —

F,vaR ha cic dudng Bb, Cc, Dd vuong
goc véi Ox. Ta ¢6 -

m,( £} = 2Sa0a5= OA . Ob
mn( Fz ) = 2S&0AD =0A.0d

m(R ) = 28s0,= OA . Oc
Theo hinh vé Oc¢ =0b + be

ma bc = Od, nén : Oc = Ob + Od
Vithé :

Hinh 3.2

m,(R)=0A.(Ob+0d) =0a.0b+0A.0d => m(R)=my Fy+my(F,)

* Truong hop hé la hai lic song song:

Gia si h¢ 1a hai lyc song song (F,, F,) dattai A v Bc6 hop luc 1a R. O 1a diém
bat ky nim trén mat phang ctia he lyc (hinh 3.3). Ta phéi ching minh

m(R)=myF, )+ m(F)

That vay, tr O ta ké dudng Ox vuong géc vdi phuong clia cc luc.
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GIAO TRINH CO KY THUAT

Ta cé:
mn(F‘]) = Fl b Oa
m, () =F,.0b
- I:I 1 i
m(R)= R.0c : i
Trong 46 : ] : : .
X a c b O
R=F+F,;0c=0b+bc
Hinh 3.3

Vithe¢ m(R) =(F,+F,).(Ob+ bc)
=F,.Ob +F,.bc + F,.bc + F,.0b
F T
Nhung —- = BC _be hay F,.ca=F,.bc
F, AC ca
Nén m,(R)=F,.Ob+F.bc+F,.ca+ F,.0b
=F.(Ob+bc+ca)+F, Ob
=F,.0Oa+F, Ob

Suy ra mu( R ) = m:]( Fl ) + mu( FZ )'
* Tritong hop hé gébm nhiéu liic phdng bdt ky:

Gia sit h¢ gém n lye batky, (£, F,,F,.. .., F,), O 1a mét diém nao dé nam trén mat
phang chia céc I,

Ta phai chiing minh:
m(R) = m(F)+m(F)+... +m(F)
That vay, bang cich xét timg doi luc, ddu tién xét hai lue 7, F, c6 hop luc R.. Hai
luc nay hoidc dong qui, hodc song song nén theo chiing minh trén ta ¢é:
m(R ) =m,(F)+m(F,)
Tiép tuc xét hai luc R, va F',, c6 hopluc R,

m(R,)=m(R )+ m(F)=m(F)+m(F)+m(Fs)

Tiép tuc xét 1an luot nhue the cho dén luc cudi cing F,, co hgp luc chia hé¢ luc 1a R 1a

"t

s& ¢ diéu phai ching minh.
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Chuong 3. M6 men cda Iy d6i vdi mét diém - ngdu luc

3.2. NGAU LYcC
3.2.1. Dinh nghia

H¢ g6m hai lyc song song, nguge chiéu, c6 trj s6 bang F

nhau goi la mot nglu luc, ky hiéu ( F ,E‘ ).

Khoang cdch gitta dudng tic dung cla hai luc goi la
canh tay don ctia ngdu luc (hinh 3.4).

Ngau lyc ¢6 tic dung lam cho vat chuyén dong quay, /
tic dung quay goi 1a momen clia ngu luc.

Ngdu lige dige xdc dinh béi 3 yéu 16+ F

- Mat phéng tic dung clia ngdu luc: La mat phang chira Hinh 3.4

c¢dc lye ciia ngdu luc.
- Chiéu quay cia ngéu luc: Li chiéu quay cua vat do ngau luc gay nén.
+Qui ude: Chicu quay duong khi vat quay nguoe chidu kim dong hé va am khi
thudn chiéu kim déng hé (hinh 3.5).

F
F

—————— - -

Hinh 3.5

- Trt s6 momen ciia ngéu lyc: L tich s§ giita tri sd ciia luc vt cdnh tay don clia ngiu
luc. Ki hiéu la m.

m=Fa (3-4)

3.2.2. Tinh chdt cia ngdu luc trén mdt phing

a) Tinh chdt |

Tdc dung cda mot ngdu lye khong thay déi khi ta di chuyén vi tri ciia ngéu luc trong
mét phing tdc dung clia nd.

b) Tinh chdt 2

C6 theé bieh ddi lyc va canh tay don clia nglu luc twy ¥, mién 13 bdo dam tri s¢
momen va chiéu quay cla né.

Tu céc tinh chét trén ¢6 thé rit ra : tdc dung cta ngau luc trén mat phing hoan toan
duge dac trung bing chiéu quay vi tri s6 mémen cta né. Diéu nay cho phép biéu dién mot
ngdu luc bing chiéu quay va tri 6 momen nhut (hinh 3.6).
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Hinh 3.6

3.2.3. Hop hé ngdu luc phing- diéu kién can bang ciia hé ngdu luc phang
a) Hop hé ngdu hec phdng

Gia sir cho hé nglu lyc phing c6 momen lan lugt 1a F
m,, m,, ..., m, (hinh 3.7). Bién d6i hé¢ ngu luc nay thanh h¢ R
— — — — hd - F
ngau luc (K, ,F, ), (Fy ,F,) Y. . .5 (F, ,F,) c6 cung cdnh tay ’ F,
a
A A B
don a. F,
— ) — ] . ) F2
Hop luc R chacic lee F,,F,,. .., F, dattai A,Blahai R
luc song song, nguge chiéu, ¢d clng tri so: E, Hinh 3.7

R=R,=R;=IF, -F,+...+F,[tao thinh ngdu lyc
(R, R) (hinh 3.7).

Ngau luc ( R, R) goi 12 ngdu luc téng hop, 6 moémen:
M=Ra=F.a-F,a+...+F,a
=m+m,+... +m,

Nhu vay :

"Mot hé ngdu luc phing cho ta mot ngdu lye téng hop ¢6 momen bing téng dai s6
momen cla cdc ngdu luc thude hé".

M=Ym, (3-5)

Vidu :
H¢ ngiu luc phing gém m, = 60 Nm ; m, = 120 Nm ; m, = -30 Nm.
- Hay x4c dinh ngiu lyc tdng hop .

- Néu ngéu luc t3ng hop ¢6 c4nh tay don 14 0,5 m, tri s6 luc cla né biang bao nhiéu?
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