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Can bang cua vat ran chiu tac dung hé luc phang

Phuong trinh can bang déi véi hé luc phang:

Xét vat chiu tac dung cua hé luc y
phdang nhu hinh vé&. Vat sé cd cac
kha ndng chuyén ddong xay ra:
tinh tién theo phuong x, tinh
tién theo phuong y va quay
trong mat phang quanh mot
tam bat ky.

Suy ra dé vat ding yén (can bang) " c
thi: "Fl
3F, =0
SF, = 0 (Dang 1:2pt luc + 1 pt m6 men)
2-M._j= D

Tam quay mo men O chon bat ky -
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Can bang cua vat ran chiu tac dung hé luc phang

Phuong trinh can bang déi véi hé luc phang:

ZFT = 0 V
M, = 0 (Dang2: 1pt luc + 2 pt m6é men) L

X F;
E-MB= ':-} -

Tam mo men A va B chon bat ky
sao cho AB khdong song song

trucy
EMA = ()
SMz; = 0 (Dang 3: 3 pt m6 men)
EM(_"= 0

Tam mo men A, B va C chon bat ky sao cho A, B, C
khong khong thang hang
Khi giai bai tap c6é thé ap dung mot trong ba dang
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Can bang cua vat ran chiu tac dung hé luc phang

Cac budc giai bai toan phang can bang (can bang 2D):

- Thiét lap cac truc toa do x, y theo cac phuaong thich hop.

- V& sco do giai phdong lién két doi vai vat can bang, chu y luc
nao chua biét chiéu thi vé trudc chiéu (chiéu gia su).

- Dung phuang trinh can bang mé men: chon tam quay sao
cho GIA cac luc chua biét di qua tam quay la nhiéu

nhat. Gidi truc ti€p phuong trinh cdn bang mo6 men tim
trudc mot luc chua biét (goi la an).

- Dung phudng trinh can bang luc, dong thai thay luc chua
bi€t vua tim dugc vao pt. Giai phudng trinh tim cac luc
chua biét con lai.

- P0oi chiéu cac luc chua biét khi né co tri s6 am.
- Thudng mot vat ran can bang chlra 3 luc chua biét.
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Vi du ap dung

Vi du 52: Xac dinh phan luc ngang va doc tac dung Ién dam AB
cua lién két goi tai A va B nhu hinh vé. Bo qua trong luong
dam.
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Vi du ap dung

T

600 sin 45° N

200 N
- 4c0 0.2m
ﬁl][} cos 45° N T :T

. B,
A 9 1. — "'h . X
‘ ﬂ | H
—2m | Im 2m—
A, Y B,
100 N

Sc do giai phong lién két nhu hinh vé.
H3F,. =0; 600cosd45°N — B, =0

B = 424N
G+EIMg = 0; 100N(2m) + (600 sin 45° N)(5 m) — (600 cos 45° N)(0.2 m) — A(7Tm) =0
A, = 319N
+12F, =0; 319N — 600sin45°N — 100N — 200N + B, = 0
B, = 405N | <>
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Vi du ap dung

Vi du 53: Soi dady vong qua rong roc khbng ma sat réi bubc vao
diém C c6 dinh nhu hinh vé. B&u con lai cua soi déy chiu tac
dung luc 100 Ib. H3y xac dinh luc cang cua day tai C, phan luc
ndm ngang va thang dung tai chét A.
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Vi du ap dung

Sco do giai phong lién két nhu hinh Vveé.

C+EIM, =0; 1001b(0.5ft) — T(0.5f) =0
T = 1001b
HKIF, =0; —A, + 100sin 30°1b = 0

A, = 50.01b

+13F, = 0; A, — 1001b — 100 cos 30°1b = 0

A, = 1871b
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Vi du ap dung

Vi du 54: Xac dinh phan luc ngang va thang dung tac dung Ién
chot A va phan luc tac dung Ién con lan B.

750 1b

3 ft 3ft
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750 1b
Sc d6 giai phong lién két ‘
nhu hinh VE. 3 ft 'l' 3 ft ‘

C+IM, = 0; (b) Ny
[N cos 30°1(6 ft) — [Npsin30°|2ft) = 750163 f) =0 Ny = 536.21b = 536 Ib
LSF. =0; A —-(53621b)sin30°=0 A, = 2681b

+13F, =0; A, + (536.21b) cos 30° — 750 Ib = 0

A, = 2861b
| <>
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Vi du ap dung

Vi du 55: Xac dinh cac phan luc tac dung Ién thanh AB nhu hinh
vé. Biét rang ddu A ndi cung vdi 6ng co thé truot doc theo
thanh thang dudnag.
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900 M
Sg dd giai phong lién két D
nhu hinh ve. B : }q /_\1:11
Mi 4 s0N-m S

+ -
—}lFl= 0: ;"—'1_1.=ﬂ ‘ B

+12F, = 0; N — 900N =0
Ng = 900N
C+3ZM, = 0; M;—900N(1.5m) — 500N-m + 900N [3m + (1 m) cos 45°] = 0

M, = —1486 N-m = 1.49kN-m)
Hod3c C+3My = 0: M, + 900N [1.5m + (1 m)cos 45°] — 500N-m = 0
M, = —1486N-m = 1.49 kN -m )
Vi M, <0 nén d6i chiéu M,. (Chiéu ding la cung chiéu KPH)
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Vi du ap dung

Vi du 56: D& nhé dinh ngudi ta dung don bay nhu hinh vé. Hay
xdc dinh luc nhé nhét theo phuong thdng ding néu luc nhé
dinh khéng diung don bdy la F = 90 N.
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Vi du ap dung
Sa do giai phong lién két nhu hinh VeE.

C4Y M, =0 <360:/3-(183+2)P=0 & 623,54 -33,18P =0

P=188 N

Pay chinh 1a gid tri nho nh&t can thiét dé nhd dinh bang don

bay.
<>
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Vi du ap dung

Vi du 57: T6ng trong luong
xe cdu va tai x€ la 2500 Ib
dat tai trong tam G. Ha&y
xac dinh trong Iluong I6n
nh&t cua thung hang dé
khong xay ra hién tuong lat
khi cdn cdu cdé vi tri nhu
hinh vé. (Lat la khi banh A
b/ nhéac /én) 6 ft
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Vi du ap dung

Sco dob giai phéng lién két nhu hinh
VE.

Khi bt dau dién ra hién tugng Iat
thi lién két gilra banh A va mat
dudng khong con, N, = 0.

': 'I"EJHH — {-.].',
2500(1.4 + 8.4) — W(15 cos 30° — 8.4) = 0

W = 5337.251b = 534 kip

bay chinh la trong lugng I6n nhat
cua thung hang.
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Cac bai tap tuong tu

Bai tap 63: Xdc dinh phan luc ngang va thang ding tai chét A,
phan luc tai gboi B tac dung Ién dam AB.

4 kN
B
7 n .l'q
Dap so & | 30°
Ng = 3.46 kN | 6 m e 2m—
A, = 1.73 kN
A = 1.0OKN

-1 '
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Cac bai tap tuong tu

Bai tap 64: Xac dinh phan luc téng hop tai chét A, phan luc tai
goi B tac dung lIén dam AB.

600 N 15°
bap s6 l 400 N
| A
B, = 586 N 3G |
Fy=4I13N YA
— 4 m ‘ 8 m ‘

Hudng dan: Phan luc téng hgp tai A

Fy = J(Ax)z +(4,)?
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Cac bai tap tuong tu

Bai tap 65: C6ng go cé khéi luong 75 kg, trong tdm tai G nhu
hinh vé. Biét rang lién két tai A chi co phan luc ngang, lién
két tai giong nhu gbi co dinh. Xac dinh cac phan luc tac dung
Ién cbng tai A va B.
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Cac bai tap tuong tu

Bai tap 66: Dam chiu lién két ngam tai dau trai A, dau con lai
tu do (goi la dam cong x6n) chiu tac dung luc nhu hinh vé.
Hay xac dinh phan luc va mé men phan luc tai A

6 kN
bap sb6

A, = 346 kN

A, = 8kN

M, =202kN-m
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Cac bai tap tuong tu

Bai tap 67: Xac dinh luc cdng ddy, phan luc ngang va thang
dung tai A. Biét khéi tru co trong luong 80 Ib. Bo qua ma sat
rong roc D.

Pap so6 \
N\
T=746 b uj* Bl N
A, =334 b ‘ ‘ :
A, =613 1Ib — st S ft———3 f
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Cac bai tap tuong tu

Bai tap 68: Thanh AB chiu tac dung hé luc phan bo déu cuong
doé 600 N/m. Thanh co lién két gbi co6 dinh tai A va lién két
ddy BC tai B. Xac dinh phan lic ngang va thdang dung tai A,
luc cang day BC.

B
600 N/m 1
bap so:
A,=900N Figure 2 Im
A, = 2700 N |
Tee = 2846 N )
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Cac bai tap tuong tu

Bai tdp 69: MOt xe van chuyén vét liéu bdng tay cé téng khoi
luong 60 kg, dat tai tam G. Xac dinh luc do ca hai tay nguoi
tac dung lén can xe.

bap so:

Fy = 105N
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Cac bai tap tuong tu

Bai tap 70: M4t xe cdu gébm ba phédn cé trong luong la W, =
3500 Ib, W, = 900 Ib, W5 = 1500 Ib dat tai cic diém G, , G,,
G5 tuong ung. Bo qua trong lugng cua can. Cho trong lugng
khoi bé téng can nhac Ién la 800 Ib. Hay xac dinh phan luc tu
mat duong tac dung Ién moi banh xe A va B. Tinh trong luong
I6n nhét cua khéi bé téng dé xe khéng bi Iat.

bap so:

N, = 2.19 kip. N; = 1.16 kip.
W = 4.74 kip

ALWAYS LEARNING
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Cach giai bai toan phang hé vat can bang

2 phucng phap giai bai toan phang hé vat can bang:

- Phudng phap tach vat: Tach roi tng vat - Vé so do
giai phong lién két cho tung vat - Lap phudng trinh can
bang + Dinh ludt 3 Newton = Giai phudng trinh can bang

- Phudng phap héa ran: Xem hé vat nhu Ia mét vat >
Vé so do giai phong lién két cho vat = Lap phudng trinh
can bang cho vat = Giai phudng trinh can bang.
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Vi du ap dung

Vi du 58: Cho co cau ép nhu hinh vé, vai P = 30 N. Thanh EF
truot ngang sang phai dé ép 1én vat dat trong r&nh F. O trang
thai cdn bang nhu hinh vé, tay cadm AB va thanh DCE thdng
dung, thanh BC va thanh EF nam ngang. Xac dinh phan luc
lién két tai A va B cua tay cam AB. Tinh luc do thanh EF ép
Ién vat dat trong ranh F.

C
10cm 10cm
4 B\A D
Hinh 3
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Vi du ap dung
Tach rdi va vé sd do giai phdéng lién két cho tay cam AB

GC+XZM; = 0;: -(30N).(40 cm) + Fec.(10cm) =0
Fec=120N

P

B 3F, =0; (30N)-(120N)+Ax=0

Ax=90N
B
pe—— Fjpc
+ TEF‘ = 0; Ay=0 10cmrh
4,
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Vi du ap dung

Tiép tuc tach roi va vé sc do giai phong lién két cho thanh
DCE va thanh EF

E E NF! F
0(—E F_.E'F F_EF ﬁfﬂ =

Fge —3)|C - Scm '

10cm

(;+ EMD =0 [-120 N:l[lﬂ 'CIT'I:' + FE|:|:15 'CI"I"I:' =0 Fer =80 N
HK3F.=0; -N;+8N=0 N=80N

Luc ép do thanh EF tac dung Ién vat can ép coé tri s6 80 N va

ngudgc chiéu N
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Vi du ap dung

Vi du 59: Cho co cdu may co kich thudc va chiu luc nhu hinh
vé. Cac chi tiét ABC, BD, DEF néi vdi nhau bdng cac chét ban
€ tai B va D. Khoi A trugt trong ranh trén thanh DEF va néi
vdi thanh ABC bang chét ban [é tai A va ndi vdi 10 xo EA. Bo
qua ma sat tai cac chot ban Ié va ranh truot. Bo qua luc dan
hoi 1o xo noi EA. Tinh cac phan luc lién két do cac chot ban Ié
tai A va B tac dung Ién chi tiét ABC. Tinh luc ép do khbi A ép
Ién vat .

¢

Vat chiu ép

A

12 mmT Ranh truot
90 N Hinh 3
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Vi du ap dung

Tach rdi va vé sd do giai phdéng lién két cho chi tiét ABC

90 N

Fps 16 mm
45 28
C+IM, = 0; (90 N). (108 mm) —ﬁFDB. (16 mm) — EFDB' (63mm) =0
Fos =207,4 N
+ 45
S 2F. =0 ﬁ.{20?,4ﬁ}+ﬁ1x=0 Ax=-176,1 N
28
+13F, =0; - (2074N)+4,-(90N)=0 A/=-196N
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Vi du ap dung

Tach rdi va vé sd do giai phdong lién két cho khéi A

y T—)

X

HEIF, =0, -A«-P=0 -(-176,1)-P=0 P=176,1N

Luc ép do khoi A tac dung |én vat co tri s6 176,1 N ngudc
chiéu vdi P
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Cac bai tap tuong tu

Bai tap 71: Xac dinh phan luc ngang va thang dung tai cac gdi
co dinh A, C tac dung Ién hai thanh AB va BC. Biét hai thanh
ndéi vdi nhau bang khdp xoay tai B.

bap so: |
150 1b

4, =1611b;4, =60 Ib
C,=901b;C, =1611b
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Cac bai tap tuong tu

Bai tap 72: Dau kéo va thung xe co trong luong lan Iluot la
8000 Ib va 20000 Ib, dat tai cac trong tam G, va G,. Hay xac
dinh cac phan luc tu mat dat tac dung lén cac banh xe A, B,
C. Biét thung xe va dau kéo ndi vdi nhau bdng khdp xoay D.

bap so:
N, =8000 Ib
N, =14857 Ib

A
N,.=5143 Ib l .

=10 ft—}—9 ft
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Cac bai tap tuong tu

Bai tap 73: X3c dinh luc kep 1én chi tiét tron nhdn & B néu tay
nguoi tac dung cap luc 20 Ib 1én can kém nhu hinh vé.

bap so: |

F, =133 1b
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Cac bai tap tuong tu

Bai tap 74: Xac dinh luc cat 1én thédn cdy tron & D va phan luc
tai chot ban Ié A néu nguoi dung tac dung moét luc F = 50 N
Ién day nhu hinh vé. 100 mm

30 mm

bap so:

N, =333N
4,=333N;4, =100N
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