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MO men cua luc

MO men luc la gi? La dai lugng cd hoc dac trung cho kha
nang gay QUAY cua luc quanh mot TAM (PIEM) hay
quanh mot TRUC

M6 men luc doi v8i tam quay (quay trong mat phang)
P06 I6n MmO men luc doi vai tam
uay O
quay M, = +F.d

My la m6 men luc d6i véi (hay quay
quanh) tam O

F la tri sO luc

d la canh tay don (khoang cach vuong
goc do tu tam quay dén gia cua
luc)
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MO men cua luc

MO men luc la gi? La dai lugng cd hoc dac trung cho kha
nang gay QUAY cua luc quanh mot TAM (PIEM) hay
quanh mot TRUC

M6 men luc doi v8i tam quay (quay trong mat phang)

Du thé hién chiéu quay (mui tén quay mau xanh thé
hién chiéu quay cua luc F quanh tam O)

Dau + Ung v3i ngugc chiéu quay kim dong ho
DAau - U'ng vdi cung chiéu quay kim dong ho <]
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Vi du ap dung

Vi du 21: Xac dinh tri s6 mé men luc da cho doéi vdi tam O
trong cac truong hop nhu hinh vé.

100N
|\ ¥ Mg =- (100 N).(2 m)= -200 N.m
? u ———— = 200 N.m _)
| 2m

Néu tri s6 la am thi viét lai tri so
duong va thém chiéu quay
cung chiéu kim dong ho

= - (50 N).(0,75 m)=-37,5N.m
= 37,5N.m )
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Vi du ap dung

Vi du 21: Xac dinh tri s6 mé men luc da cho doéi vdi tam O
trong cac truong hop nhu hinh vé.

TkN

Mg = (7 kN).(3 m)= 21 kN.m _)
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Vi du ap dung

Vi du 21: Xac dinh tri s6 mé men luc da cho doéi vdi tam O
trong cac truong hop nhu hinh vé.

Chuy:
1lb=4,48 N
1ft=121n
!' 4 ft ! - 1in =254 mm

2 cos 30° 1

M, = —(401b).(4 ft + 2cos30 ft) = —229 lb. ft
= 229 |b.ft )
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MO men cua luc

MO men t6:ng hdp (Resultant Moment) cua cac luc
dong phang doi véi tam quay O, ki hiéu (Mg), :
bang tdng dai s6 MmO men cua tung luc dbi vGi tam

quay O
Q_‘I‘{MR}” — EFHI,,
F, Y
F,
A\ M, M,}\ (Mg), = Fid, — Fyd, + Fids
T | w4
>0/ X Dau + Ung vGi chiéu luc quay

g o~ quanh O ngudc chiéu kim
\({M.w dong hd

P, Dau - Ung vdi chiéu luc quay

) quanh O cung chiéu kim
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Vi du ap dung

Vi du 22: Xac dinh mé men téng hop cua bén luc tdc dung 1én
thanh nhu hinh vé quanh tam quay O.

(M), = —50N(2m) + 60 N(0) + 20 N(3 sin 30° m)

—40 N(4 m + 3 cos 30° m)

(Mg), = —334N-m = 334 N-m)
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MO men cua luc

Cach tinh mé men cua luc d8i v6i tam quay khi CANH
TAY DON KHO XI‘-\C DINH: ti§'n hanh chia luc ra hai
thanh phan theo HINH CHU NHAT ma cénh tay don cla
trng thanh phan cé thé tinh dugc dé dang.

My =—-F.d =F.y—F,.x

O day d kho xac dinh
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Vi du ap dung

Vi du 23: Xac dinh m6é men cua luc dbi vdi tdm quay O nhu
hinh vé

Cach 1:

F=5kN d= (3m)sin75 = 2.898 m

M, = —F.d = —(5 kN). (2,898 m) = —14,5 kN.m

= 14,5 kN.m _)
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Vi du ap dung

Vi du 23: Xac dinh m6é men cua luc dbi vdi tdm quay O nhu

hinh vé
v ) _
Cach 2:
—d, =3 cos 30°m—
F,=(5kN)cosds® G+ Mo = —Fd, — Fy,

a'_l. = 3sin 3" m

F, = (5kN)sin 45°

X

(b)
G+ M, = —(5cos 45° kN)(3 sin 30° m) — (5 sin 45° kN)(3 cos 30° m)

= —145kN'-m = 145kN-m ) -
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Vi du ap dung

Vi du 23: Xac dinh m6é men cua luc dbi vdi tdm quay O nhu
hinh vé

F, = (5KkN) cos 75°
Y Cach 3:

¢+My = F,.0—F,.d,

= —(5 sin 75° kN)(3 m)
= —145kN*m = 145kN-m)

(c) Chu y: Gia cua F, qua tam
quay Onénd, =0
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Vi du ap dung

Vi du 24: Nguoi ta dung can tuyp nbéi vao mo Ilét tang canh
tay don dung dé van chdt bu 16ng tai A. Cho biét mé men
can van chat bu 16ng co tri s6 M, = 120 N.m va luc tay co
thé sinh ra l1a F = 200 N. H8y xé&c dinh d dé cé thé tao ra
mo men nadi trén.
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Vi du ap dung
So do tinh toan nhu hinh vé

(200.sin15) N

.

(200.cos15) N

(0,3.cos30) m /
/3

7 (0,3.5in30) m
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Vi du ap dung
':;+|:JHH:}_.1 = 2 Fd,;

=120 = 200 sin 15°(0.3 sin 30%) = 200 cos 15°(0.3 cos 307 + d)

o

d = 04016 m = 402 mm ~ (200.sin15) N

(200.cos15) N

(0,3.cos30) m /
N

3 m

7 (0,3.5in30) m
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Cac bai tap tuong tu

Bai tap 25: Xac dinh m6é men cua luc da cho déi vadi tam O.

0.4 m i 5m |
bap so: Péap s6:

C+M, = 367N-m ) C+M, = 460N-m))

Mechanics for Engineers: Statics, 13th SI Edition © Pearson Education South Asia Pte Ltd
ALWAYS LEARNING R. C. Hibbeler and Kai Beng Yap 2013. All rights reserved P EARSON



Cac bai tap tuong tu
Bai tap 26: Xac dinh m6é men cua luc da cho déi vadi tam O.

500 N

Im
45°
1
o
bap so: Péap s6:

':."‘M._r] = 2.49 k]p‘ﬂ.D {;+Mﬂ — 1.06 kN - m D
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Cac bai tap tuong tu

Bai tap 27: Xac dinh mé men téng hop cua céc luc d& cho déi
vdi tdm O nhu hinh vé

F,=500N

F, = 600 N

bap so:
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Cac bai tap tuong tu

Bai tap 28: Xac dinh mé men téng hop cua céc luc d& cho déi
véi tdm A nhu hinh vé. Biét Fy = 30 Ib ; F. = 45 Ib

-
0.75 ft

bap so:

C+(Mp)a= 1951b-f1H
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Cac bai tap tuong tu

Bai tap 29: Dé cd thé nhd cai dinh tai B, ngudi ta dat mét luc
vao can bua nhu hinh vé€, sinh ra mét mé men luc quay
cung chiéu kim déng hé quanh tdm A, co tri s6 500 Ib.in .
Xac dinh tri s6 cua luc F.
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MO men cua luc

Phan biét mé men luc doéi véi tam trong mat phang
va khong gian:

- Néu luc va tam quay thuoc mat phang TO’ GIAY ta c6
md men cla luc ddi v8i tdm trong MAT PHANG.

- Né&u lyc va tdm quay khéng thudéc mat phdng TO GIAY
ta c6 mO men cua luc doi voi tam trong KHONG GIAN.

M6 men cua luc doi vdi

-~
-~

tdm trong mat phang et

la dai lugng dai so, ki \ F
hiéu My, (viét in “"U\A

thuang) \y

M6 men cua luc d6i vdi
tam trong khong gian
la dai lugng véc to, ki /
hiéu Mg (vi€t in dam) x
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MO men cua luc

Phan biét mé men luc doéi véi tam trong mat phang

va khong gian:

Vec td m6 men luc dbi véi tam
O trong khong gian co truc
quay (Moment axis) chua
xac dinh hudéng, nhung di
qua tam quay O va vudng
goc vG8i mat phang chira tam
O va luc F.

Mechanics for Engineers: Statics, 13th SI Edition
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MO men cua luc

Phan biét mé men luc doéi véi tam trong mat phang
va khong gian:

Vec td mo6 men luc dbi vdi tam
O trong mat phang cé truc
quay (Moment axis) vudng
goc veéi mat phang TO
GIAY, nén sé suy bién thanh
diém O khi nhin.
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MO men cua luc

Cach xac dinh mo men cua luc doi véi tam trong
khong gian:

Vec td mé men luc d6i véi tdm O Moment axis

trong khong gian, ki hiéu M, ,
dugc xac dinh:

- Diém dat (gbc Mg ) tai tam quay O. M,
- Phuong (dudng thang chira Mg abh
cling la truc quay) vuong goc vdi mat "—"'l
phang chira tam quay va lyc F 7\ r 0

- Chiéu Mg xac dinh theo qui tac ban F
tay phai

- D6 16n M, = F.d
VGi F la tri sO luc, d la canh tay don
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MO men cua luc

Cach xac dinh mo men cua luc doi véi tam trong
khong gian:

Qui tac ban tay phéi: Moment axis

Gid ban tay phai sao cho bon
ngon tay tré chi chiéu
quay cua F quanh O thi
chiéu ngon tay cai choai
ngang chi chiéu M,

Ung dung tich cé huéng
trong toan hoc, ta co thé

viét: Mg=rxF
Dau x ki hiéu tich co
hudng ,
r la vec tod c6 goc phai la tam quay, con ngon la
diém bat ky trén gia cua luc <>
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MO men cua luc

Cach xac dinh mo men cua luc doi véi tam trong
khong gian:

Nhu vay, mO0 men cua luc vdi tam trong khdng gian can
phai xac dinh do I6n cia mo6 men va hudéng cua truc

quay
i j k
Dung cong thuc sau: Mp=rXF=|r, r r
F, F, F,

i,j, klabavéecto don vicua hé tructoa do x, vy, z

v, fy, I, la ba thanh phan (hay ba toa d0) cua vectag r

F., F, , F, la ba thanh phan (hay ba toa d0) cua vec to lyc F
Dau | | la ki hiéu dinh thd'c cap ba

r dudc goi 1a vec td biéu dién vi tri dit luc <>
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MO men cua luc

Cach xac dinh mo men cua luc doi véi tam trong
khong gian:

i j Kk
Mp=rXF=|rn n nr
E'f ".'C|_'l-I F:_

Khai trién dinh thdc cdp ba & trén, ta dudgc nhu sau:
M, = “‘_rF: - F:F_r}i = (nF, = rF)j + (nF, = 'i.‘_\"F.l.}k

Hay khai trién dudi dang toa do
tich):

r, 1

y
Mﬂ':(Fy E,

.
¥
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Vi du ap dung

Vi du 25: Xac dinh mé men cua
luc F = 2 kN doi vai tdam O (mo
men kéo nga cay) dudi dang vec
tod Dé cac. Tinh do Ion va goc chi
hudng vec tod mé men.

Chia luc F ra ba thanh phan theo
ba truc toa do

F = Fu,,

{4i + 12j — 12k} m X
"‘v/(él m}2 + (12 rn]1 + (—12 rn]1

2kN

—

= {0.45881 + 1.376) — 1.376Kk} kN
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Vi du ap dung

r la vec td co goc la tam mo

= A2

men, co ngon la diém bat ky
nam trén gia cua luc
Cé thé chon: r,=04=(0;0;12) m
Vé&i O, A co toa do:
0(0;0;0) ; A(0;0;12) m
i i k
XF=1] 0 0 12
0.4588 1376 —1.376

= [0(—1.376) — 12(1.376)]i — [0(—1.376) — 12(0.4588)]j
+ [0(1.376) — 0(0.4588)]k

= [=16.5i + 551jJkN-m D4y la dang vec tog Dé cac

ALWAYS LEARNING

Mechanics for Engineers: Statics, 13th SI Edition © Pearson Education South Asia Pte Ltd
R. C. Hibbeler and Kai Beng Yap 2013. All rights reserved P EARSON




Vi du ap dung

My = {—16.5i + 5.51j} kN+-m ;

Do I18n
My =+/(—16,5)%2+ (5,51)2 + 02 = 17,4 kN.m

Hudng My hgp vai truc x, y, z cac goc
chi hudng :

—-16,5
17,4

a = cus‘l( ) = 161,6
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Vi du ap dung
N&u chon: T =0B=(4;12;,0)m
0(0,;0;0) ; B(4;12;0) m

i i k
M,=r; XF=| 4 12 0
04588 1376 —1.376

= [12(—1.376) — 0(1.376)]i — [4(—1.376) — 0(0.4588)]j
+ [4(1.376) — 12(0.4588)]k
— [—16.51 + 5.51j} KN-m
K&t qua van giéng nhu trang trudc
Chon r, thi viéc khai trién dinh thic dé
han vi c6 nhiéu s6 0 trong phép tinh.

O déy cho du luc F dit tai A hodc dét tai B thi mé men
quay doéi vaoi tdm O van khbéng thay dbi mién la A, B

nam trén gia cua luc
© Pearson Education South Asia Pte Ltd
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Cac bai tap tuong tu

Bai tap 30: Xac dinh mé men cua luc F dbi vdi tam O nhu
hinh vé dudi dang vec to Dé cac

|

F=1201b

bap so:

Mg, = {200j — 400k } 1b-fi
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Cac bai tap tuong tu

Bai tép 31: Hé 6ng ndbi chiu mot luc co tri s6 80 N. Xac dinh
moé men cua luc nay doi vdi tdm A va dobi vdi tam B dudi

dang vec to bé cac.

=
o
I

[=5.39i + 13.1j + 114k} N-m
{10.6i + 13.1j + 29.2k} N-m

=
|
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MO men cua luc
MO men tong hop cua hé luc ddi véi cung tam quay:

Cho hé luc tac dung lén vat
mau xanh. Tong tac dung
gay quay cua cac luc doi
vai tam quay O dudc goi la
mo men tong hop doi vdi
tam O, ki hiéu (M), bang
tbng véc td mdé men cla
tirng luc doéi véi tam O :

-
-~

(Mp), = 3(r X F)
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Vi du ap dung

Vi du 26: Cho hai luc tac dung Ién thanh gap khuc nhu hinh
v8. Xdc dinh mé men téng hop cua hai luc déi véi tdm O
dudi dang vec tog Dé cac.

Z

F, = [—60i + 40j + 20k} Ib

5 ft

F, = [80i + 40j — 30Kk} Ib
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Vi du ap dung

|

F, = [—60i + 40j + 20k) Ib

}
X
5 ft 7
F, = [80i + 40j — 30k} Ib

Vi€t cac vec td vi tri dat luc F, , F, dudi dang vec to Dé cac

r, = {3j} ft
r; = {4i + 5j — 2k} fi
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Vi du ap dung

M6 men tdng hdp ddi vdi tdm O dudc tinh:

{:.|"'n'“[.;;_-jllﬂ =3(rXF)=ry XF;, +rg XF (Mg),, = (30i — 40 +;?E]k}]b-ft
i j k i i k B =121 .
=10 5 0|+ |4 5 -9
—60 40 20 80 40 =30 *

= [5(20) — 0(40)]i — [0]j + [0(40) — (5)(—60)]k
+ [5(=30) — (=2)40)]i — [4(=30) — (=2)(80)]j + [4(40) — 5(80)]k
= {30i — 40j + 60k} b~ ft

Dé dang tinh goéc chi hudng cla vec td m6é men tong hgp va
biéu dién nhu hinh vé& nhu trén.
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Cac bai tap tuong tu

Bai tap 32: Xdc dinh m6é men téng hop cua hai luc Fg va F
nhu hinh vé doi vdi tam O dudi dang vec td bBé cac theo 2
cach dudi day. So sanh két qua hai cach tinh va cho nhan
Xét.

Cach 1: Gibng nhu' vi du 26

Céch 2: Téng hop hai luc d§
cho thanh moét luc, sau
dé tinh mé men cua luc
téng hop déi véi tdm O.

Pap so:

M, = {—720i + 720j} N-m
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