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Thu gon hé lwc — diéu kién can bang
NOI dung chuwong 2:

uonip3
}S414 By 1

@, PINH LY TUONG PUONG CO BAN

@, PIEU KIEN CAN BANG CUA HE




m
o
=3
o
=

1S414 8y

" Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

Binh ly d&i lwce:
1.D&i lwe trén dudng tac dung cua luc,
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= Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

2.Doi lue khéng trén dudng tac dung Ct]a luc
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Luc khéng trwot trén gia cua né sé sinh ra Moment M=rxF
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1.Dinh ly twong duwong co ban

= Thu gon hé lwc — dieu kién can bang
2.
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" Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

Thu gon hé lwc vé mét diém twong véi mét vector chinh
va mét vector moment chinh (phwong phap giai tich)

Vector chinh:
R=YF
\V/6i F, la cac luc thanh phan
Vector moment chinh:

M, =3 M (F)+M,

Vi M, la cac moment thanh phan

My(F)) la cac moment do cac lyc thanh phan
ddi voi tam O




uonip3
1S114 9y L

= Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

Hop lwc trong mat phang (phuong phap dai sé)
Vector chinh:

R=F+F,+F+.=Y F, "
Véi: R =>F  R=>F & I,

Y iy
R=[R*+R |
j Lt o i Mg
6 =tan"' L ' &, g
R

Y

6 La géc hep béi hep luc va phuwong ngang
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= Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

/Mo =R
l / y\

Ta c6 thé doi hop luc dén mét diém
nao do chi cé lwc chinh ma khéng ¢é
moment chinh khéng?

Chi cdn mét luc duy nhat Il
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" Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

Vi du 1: Thu gon hé lwc vé tam O (phwong phap dai sd)
Lwe chinh theo phurong x va y

NE: | R. = 40+80c0s30° —60cos45° = 66,9N
ol = . .
2‘1 'T_T—"“ - JluoNm R, =50+80sin30" +60sin45° =132,4N
& i— :;;U” Lwc chinh téng la:
40N —— D0
] R=\R>+R? =466,9" +132,4> =148 3N
i y 3
-y 0 =tan™' —L = tan~ 1132,4 =63.2°
@ i |R=1483N Rx 66.9
. :[/_lg.:ﬁg_ga Moment téng tai O
237 N'm S .
< 2 M, =140 —50(5) + 60 cos 45° (4) — 60sin 45° (7)
B =—237N-m
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= Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

Piém dat cla luc chinh dé hé khéng con moment chinh 1a

( R=1483N
M 237
d=—"2= =1.6m 1600m 1+ 63.2°
R 1483 ST
-‘*0-

l
L \

- —

s 7\
132.4x-66.9y = ,/
M, 237 ~237

J

I

I
i — —X
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= Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

Vl du 2: Thu gon hé luc vé tdm A (phwong phap gidi tich)
F =—100i =(-100,0)

_ F,=—-600,=(0,-600)
s F, =—2004/2i —2004/2j = (-282.9,-282.9)

. | ¥ ,
i ¢ ‘T":‘ \ector chinh:
04 m—-—0&m— .
F

=> F,=F+F,+F, =(-382.8,-882.8)

03

600 N oS ., —882.8

6 =tan" —2 =tan = 66.6°
Mg, =S51N-m Rx —382.8
] | S Vector moment chinh:
ﬁ.fifﬁj — ZJ‘{A (.F: ) \/7 \/,
) 2 2
@ R 9 :lOOxU—6UUx0.4—40070.3—400TU.8
B =551 B




uonip3
1S114 9y L

= Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

DPiém dat cla luc chinh dé hé khéng cdn moment chinh 1a
_ M, 551

F, 962

] [V] [A][A] E
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= Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

Vi du 3: Thu gon hé luc vé tam O (phwong phap gidi tich)
M=500N-m - =(0,0.1) 13 =(—0.15,0.11)
R =8N F, =(0.0,-800) F, =(~250.166,0)
2= 300N = (0,-400,300)
Vector chinh:
“coism  Fx=> F =F+F, =(-250,166,-800)
Vector moment chinh:

M, =S M(F)+ M

re

£ m = o

=M, (F)+M,(F,)+M

@ S =(-166,-250,0) +(0,—400,300)
= 1 S — (~166,-650,300)

Trang - 14
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= Thu gon hé lwc — dieu kién can bang
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1.Dinh ly twong duwong co ban

M=500N-m |

M) V] [A] [A] [}
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" Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

\/i du 3: Cho hinh Iap phuong canh 1 don vi. Thu gon hé luwc vé tam O
F,=(0,0.1) F,=(0.-1.0) F, =(10.-1)
7 =(0.0.0) 7 =(LLI) 5 =(0,11)

My(F,) =rxF,=(0,0,0)

My(F)=r,xF =(10,-1)
M,(F)=rxF =(-11-1)

fat M, =(-10.-1) M, =(L.-1.0)
Vector lyc chinh R = Y F = (L.-1,0)
= Vector moment chinh - M, => M, (F)+> M, =(0,0,-3)
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" Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

Thu gon hé lwc dé lam gi???
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hu gon hé lwc — dieu kién can bang

.1.Dinh ly twong dwong co ban

HE TUONG DUONG
MOT NGAU
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2.

1.Dinh ly twong duwong co ban

hu gon hé lwc — dieu kién can bang
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= Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

Tong két

F,=0n1 R — () < Heé can bang finh

JTT; Z E}'f\JMRO —(0 <> Héco hop lwc

j’; = 6hiMRO + (0 <> Hé twong dwong mét ngiu

E:ﬁﬁz\MRo 20N f?; M — () < Hécohopluc
) Eiaﬂzwﬂoiahﬁ.swﬂoiOQ Hé xoan
—

o s FRI _FRE
< Hai hé lyc duwoc goi la tvong duvong < _ N
B *Mrm =M 5
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2.1.Dinh ly twong dwong co ban

B4t bién cua hé luc

Bat bién thir nhat (BB1) la vector chinh ctia hé lyc Fy

Bat bién thir hai (BB2) la tich v6 hudng cua vector chinh Fy va
vector moment chinh Mg cua hé luc

Dwa vao hai bat bién nay ta sé tim dwoc dang chuan (dang twong
duwong téi gian)

-BB1= 0 va BB2=0 thi hé |a h& co hop luc

*BB1= 0 va BB2 = 0 thi hé la hé xoan

‘BB1= 0 dan dén BB2 = 0 thi hé la hé can bang néu vector
moment chinh bang khéng va la hé twong dwong véi ngau luc
néu vector moment chinh khac khéng

Y] V] [A][A] ED

Trang - 21
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= Thu gon hé lwc — dieu kién can bang
2.

1.Dinh ly twong duwong co ban

Bai tip vé nha
Cho hinh Ié_'i:p phuwong canh 1 don vi. Thu gon hé luc vé tdm O va tim
cac tinh chat cua hé lwc do

M) V] [A] [A] [}
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" Thu gon hé lwc — dieu kién can bang
2.

2.Diéu kién can bang cla hé

b k]
]' 7 I']_

i (Hé 6 phwong trinh)
F, / e fz F,&x =0

0 . ZF@ 0
! . : L F =0
ay Hefcénbﬁngti’nh@FR:Of\iMRO -0 @42 ez
> m (F,)=0
< 2 m,(F)=0
B > m.(F,)=0
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.2.Diéu kién can bang cta hé

hu gon hé lwc — dieu kién can bang

Hé Iwc dac biét
1. Hé lwc phang

a

ol

o

A

M

> F. =0
> F,=0
_ZH.’A(}*}:) =0
> F,=0
Z?HA(F})ZU
kZmB(P}):U
S m(F)=0
Zmﬂ(ﬂf):(}
> m(F)=0

Ala diém bé‘i’g Ki
trong mat phang

Ava B la hai diém bat
Ki trong mat phang
khéng trung nhau

A, B, C khdng
thang hang
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2.Diéu kién can bang cla hé

2. Hé lwc dong quy z] i£ F,
Trong ba chiéu |

ZFR.T: T 11
%ZFh' = = >
' F\ )
L,ZFIE - X
Trong hai chiéu 1 i
S F,. =0 4‘
I
ZF@ =0 L‘*‘"-_-‘““Q
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" Thu gon hé lwc — dieu kién can bang
2.

2.Diéu kién can bang cla hé

Dinh ly bd sung
Néu vat ran tw do ma can bang duéi tac dung cda ba luc
khong song song nam trén cung mot mat phang, thi
dwdng tac dung cua chung cat nhau tai mét diém

Chirng minh
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= Thu gon hé lwc — dieu kién can bang
2.

2.Diéu kién can bang cla hé

3. Hé lwc song song

Trong ba chiéu |
> F. =0

> M, =0 O—

4 D }1
Z 1 F F, 7
[rong hai chiéu a 1 ‘ F;

E0 0
]

L
T

.

Trang - 28
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2.

2.Diéu kién can bang cla hé
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fl 2.2.Diéu kién can bang cla hé
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2.2.Diéu kién can bang cta hé

Vi du: Cho md hinh mdi ndi cla cau, timansblucCvaT

¥
|
|
|

Diéu kién can bang cla hé luwc dong quy
Cach 1 (chiéu I&n hé truc Oxy)

(> F, =8+Tcos30° +Csin20° -16=0
Z F,=Tsin40° —Ccos20° —3=0

(T =9,09kN
— Y 4
(€ =3,03kN
&) Céch 2 (chiéu Ién hé truc Ox'y’)
ZFX. =7 +8co0s40° —16cos40° —3sin40° —C'sin20° =0
ZFF. =—(Csin20° —3¢cos40° —8sin40° +16sin40° =0

Chi con 1 an & phuong trinh 21!
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" Thu gon hé lwc — dieu kién can bang
2.

2.Diéu kién can bang cla hé

Vi du: Cho mét thanh dam nang 100kg va kich thuwéc nhu hinh VE,
noéi sQi day vao diém C va keo mét lyc P

S sao cho dau B di chuyén Ién dd cao 3m
s0 v&i mat dat. Tinh luc kéo P va phan

lc cua mat dat 1én dam tai diém A.
E)iéu kién can bang cua hé Iwc song song

ZF—6‘34+R 100%9.81=0
ZMA = P(6¢cosd)—100%9 81(4cos8)=0

&l Luu V: 5i119:§:>6':22"
[
K R=327N
@ =
P=654N
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2.Diéu kién can bang cla hé

= Thu gon hé lwc — dieu kién can bang
2.

Vi du: Tim phan luc lién két

100N 1

- 100N

v

Giai phéng lién két, diéu kién can bang

at

AX

A
100N

Al
<
>

T

S F,. =4, +Tsin30° =0
ZF,W =A4,-100-T7 cos30° =0 =

A

Z]\JA =100x0.5-Tx0.5=0

(4 =-50N

4, =187N

T =100N
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2.Diéu kién can bang cla hé

Vi du: Tim phan luc lién két

OO N 00N 600 sin 45° N |gm} N
X 0.2 m 1 600 cos 45 N y ”'Elm
45° e ‘ _J B,
- = A r "‘—
- Ll ‘ B
LZ m | 2 m*[
A,
100 N I{I{I
Piéu kién can bang cua hé Ay _ 390N
pay Z F.. =—B_+600cos45° =0 & !B, =424N
. Z F,=B,+4, -200-100-600 sin4s’ =0 B, = 405N
D> M, =100x2+600sin45° x5-600c0s45°x0.2~4 x7=0
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2.Diéu kién can bang cla hé

= Thu gon hé lwc — dieu kién can bang
2.

Vi du: Tim phan luc lién két

” 30 ‘\‘A | N ,

A~ T S ) /[ T

0.75 m\.,.' 7*-—-1—-—-— - I C A \\0'75 . 1

I m rF : _
| * 0.5m I m i
G A, 60N
a Diéu kién can bang cua hé

Y Fp =4, ~N,sin30° =0 4 =100N
< ; ZF;Q, =4,-60—Nzcos30° =0 < A,=233N
S S M, =-90-60x1+N,x0.75=0 [Ny =200N
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2.

2.Diéu kién can bang cla hé

Vi du: Tim phan luc lién két

Fj=7kN a =4 m

F2=6kN h =2m

LC; F3=16kN c=3m
a

#=60deg d=4m

B A VAR
B D 3] P
A CBa phuwong trinh bén an!!!

y

)
k4
4
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hu gon hé lwc — dieu kién can bang

.2.Diéu kién can bang cta hé

Xét thanh CD cén bang
ZFh:D_r_ECC'Bﬁ:U C}:ZI.SZ:{&V
. ZF}? =D, +C ~Fsinf=0 <D =335kN
ZMD =C,xa-Fsm@x(a-c)=0 D, =4.55kN
Xét thanh AD can bang
B,
F3 Y |:2
D Dx
BX |
a I a e bl‘:i a > Dy .
S F. =B -D, =0 | A4, =3.09kN
x = “x x
> F,=4,+B,-D,~F,—F,=0 < {B_=3.5kN
D> M, =B x2a-D, x(3a+b)-F,x(2a+b)-F,xa=0 B, =23.5kN
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= Thu gon hé lwc — dieu kién can bang
2.

2.Diéu kién can bang cla hé

Vi du: Tim phan luc lién két

q

/AB =BD=2BC=2a=2m
qg=10KN /m

M = qaz
F =2qa

\Tim phan luc lién két tai A va

N

D

/

D
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2.2.Diéu kién can bang cta hé

Phan tich: 4 4n ma ta chi c6 3 phwong trinh nén khdng giai nguyén
vat dwoec ma phai TACH VAT
+Xét thanh BD céan bang:

2 F=B-F=0 (B, =20(KN)
vZF“" +B,=0 & 1B, =-17,07(KN)

| XM =-M- F”‘/_Jr Noav2 =0 (Vp =17.07(EN)

SF,=4,~B,=0
Ll +Xet thanh AB canbang: {>.F,=4,-B,—q2a=0 j

» A4 > My=M,-B2a-2qa =0
< “ @J—L—L; B {A = 20(KN)

5 4, B. |B = r = 2.93(KN)

M, =-14.14(KN.m)
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" Thu gon hé lwc — diéu kién can bang
2.

2.Diéu kién can bang cla hé

Vi du Cho cc cau cd lién két chiu luc nhu hinh vé. Thanh CD tua Ién
thanh AB tai B, biét AB=BC=2BD=2a, F=qa.
1) Hé cé luén can bang v&i moi loai tai tac dong hay khéng? Vi sao?
2) Tim phan luc lién két tai A va C trong cac trudng hop sau day
a)Vdi M = gaZ.
b) Véi M = 3qga2.

M) V] [A] [A] [}
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Thu gon hé lwc — diéu kién can bang
2.2.Diéu kién can bang cta hé

1SJi4 8yl

uol

* Tinh bac ty do cia hé
dof =3xn—R=3x2-3-2-0.5 = dof=0.5=0
Bac tw do cla co hé dwong nén hé khong luén can bang véi moi
loai tai tac déng
* Dé khao séat sy can bang cla hé thi thanh CD phai can bang
Pé thanh CD can bang thi phan luc tai Ng>0
+Xét thanh CD can bang:

V2 r.‘\,r 3 M
@ ZF,=CI—F+NE?=C' Ng 4‘/{_ a
NG ole _Fa+M~y2
Z.F;:CI—FNE?:G x 4{]
3a2 c _ 3Fa-M~2
|§| . C. LZI&IC=—M+F 5 —Nz2a=0 = 1a




Thu gon hé lwc — dieu kién can bang
2.2.Diéu kién can bang cta hé

_|
=7
(‘D

M
=
(%)

—

. HN2
*Pé thanh CD ludn tya vao thanh AB < Ny = 3J_F—— =0 &M= ;/_qa'

a) V3i M = ga? nén thanh CD luén twa vao thanh AB
* Xét thanh AB can bang

3-42
2E _N““gzm 4, == —4qa
{"ﬂ+x/_)
Y F =4 +q.3a—NB€=g &4, =
a 1+J_ 2
@ me—i’_d =M_1+g.2a.a—NB§2a=G M, = .

b) VGi M = 3ga? nén thanh CD khéng twa vao thanh AB nén N;=0

M, T 1 {ZF =4, =0 {4 =0

ZFJ =4, +q2a=0 <4, =-2qa
8 1 0 11}_’

ZMA =M,+q2aa= M, = —2qa’




