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“3nh hoc (Statics)

1. Cac khai niém co ban veé tién dé tinh hoc
2. Ly thuyét vé hé luc
3. Ma sat va bai toan cin bang ciia vat c6 ma sat

4. Tam khoi cua vat ran
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“J4ac khai niém co ban

Ba khai niém co ban trong tinh hoc: vat ran tuyet doi,
can bang va luc

Vit ran tuyét doi

Vat ran duoc goi 1a tuyét doi néu khoang cach giira hai
chat diém bat ki ludén luén khong do

Can bing tinh hoc

Vat ran duoc goi 1a can béng Khi vi tri cia n6 khong
thay do1 so vai vi tri ciia mot vat nao do duogc chon lam
chuan goi1 1a hé quy chiéu
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Cac khai niém co ban

Luc
Luc la da1 lvong do tac dung co hoc gitra cac vat thé v&i
nhau

Luc duoc dac trung boi | £ —T,

- B1ém dat cua luc .

- Phuong chiéu cua luc

- Cuong do cua luc

Pon v1 luc 1a Niuton, duoc ki hicu N




_____‘._-.“
Thuviendientu.org .

| —ac khai niém co ban

He luc

H¢ Iuc 1a tap hop nhiéu e cung tac dung lén mot vat ran

N 20 kN 20kN 20kN | |
| P '
1.8m 1.8m 1.8m 1.8m| | p

l<“ \_—-—b ————————
'\llf\ij— 4.5 m ——.

E 150 kN
Hop luc cua hé luc 1a mot luc duy nhat twong
duong voi hé luc ay. Ky hiéu: R

20

vy
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| —ac khai niém co ban

Hal hé Iuc tvong duong

Hal hé luc tuong duong khi n6 c6 tic dung co hoc nhu
nhau

Hé luc khong gian==)Hé luc phangm=) Hé luc song song

|

H¢ luc déng quy Hé ngﬁu luc
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Hé tién dé tinh hoc

Tién dé 1: Hé hai luc can bang (CB) r i =
Dk can va dii dé hé 2 luc CB: ciing dé lom,
cung phwong, nguoc chiéu, ciing ddt 1én vit
ran do
FR)-0=F=F
Tién dé 2: Tién dé thém bot hai lyc can bang

F.r
] g
Tdc a’z:{r.zg;cua Am()t lz,e lz/f’c k}_zong A I
thay doi néeu thém hodac bot hal luc e

can bang

Tdc dung ciia lwc khéng thay doi khi truwot luc

7
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| Hé tién dé tinh hoc

Tién dé 3: Tién dé hop luc hinh binh hanh

Heé hal lyc cung dat tai mot diem ~ v&i mét e dat tai
diém dat chung va co vecto luc bc%ng vecto chéo hinh binh
hanh ma hai canh la hai vecto biéu dién hai luc thanh
phan
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| " Heé tién dé tinh hoc

Tién dé 4: Tién dé tac dung va phan tac dung

Luc tac dung va luc phan tac dung gitra hal vat co cung
duong tdac dung, cung cuwong do nhung nguwoc chiéu nhau

(b) (c)
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Hé tién dé tinh hoc

Tién dé 5: Tién dé hoéa ran

Mot vit bién dang da can béz"ng duoi tac dung cua mot he
lwc thi Knl hoa ran lai no van can bang
Tién dé 6: giai phong lién két

Vit ran khong tu do co thé xem nhuw vt ran fir do khi gidi
phong cac lién két va thay vao do bang cac phan luc lién
ket
H¢ qua: Dly truot luc

Tdc dung cua luc lén vdt ran sé khong thay doi néu ta
truot luc trén duong tdac dung cua no

10
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Py

7 X

Con lin Pécanbing  Lruotkhong
ma sat

luwe lién két dang truot va diy mém

£
Aoy
N d

Phan luc

"

=
" ”
A/A . S v e
R oo
5 ) -’
Rara

Luc cdng

Vong dai )
trén thanh Chot truot
ko ma sét ko ma sat

Phan luc

11
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Phan luc lién két

Lién két tua

N

Lién két ban 1é

X

(]

Werr

12
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Thuviendientu.org Phan luc lién K&t
|
Lién két ngam Y,
m,
[ I »

Lién két goi truc

Zl,

13
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Thuwenclrantu.ar-glén lyc lién két trong 3 chiéu

=

o

Phan luc 7 Luc cang
Day cap

Vién bi Truot ko ma sat

Phan luc

Phan luc
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Thuwnnl:llnntu.urslén lyc lién két trong 3 chiéu
|

Phan luc

Ban 1& (khép nbi)

15
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. v1uu. uldal phong vat ko tu do

16
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oo o NZAW lUC

Kién thirc da hoc -

Momen cua luc F do1 vor diem O la
dai lvong vécto

o M, (F)=F AF

i
é dic trung cho su quay vat thé dudi tac dung cua

luc tinh, ta c6 khai niém momen luc

17
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Y w11 vd dang hinh chicu

Df) lon |mo| = 20tAqq
Khai trién

i J k

Mo (F)=FAF=|x y z

F,F, F

=i (yF, —zF,) + ] (zF, — xF,) + K (xF, — yF,)
Dang hinh chiéu
Mg (F) = Mg, 0 + Mo, J + MoK
My, = YF, — ZF,
My, = ZF, — XF,

My, = xFy - YF,

18
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\

1vivlLiIviL 1U.’C va Ilgﬁu h.IC

Hodc co thé tinh bang cong thirc:

Po 10n:

—
-

N X

=
(@)
I
Tl
>
TN
I
< -y

X
|:x

T
L

y

= (YF, —zF, )i —(xF, =zF) j + (xF, - yF. )k

X

m, = \/(yFZ —2F,)* + (xF, —zF,)* + (xF, — yF,)’

19
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oo o NZAW lUC

Momen cua luc F do1 voil 1 truc 1a dai lwgng dai so6

Mo men cia luc UERRE

doi voi truc A bang mo men cua

hinh chiéu cua vecto luc léen doi __ _.
V7 e o/\? A /\’ .Il'n' rF}

voi diem O trén truc A ay

20
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INgau 1uv (COuple)

Ngau lyc la hé luc gom hai luc song song nguoc chiéu va
cung cuong do ,

m

Cac dic trung ctia ngau luc —
- Mit phang tac dung /

-Cuong do: m=d*F

MAY A ° ~ A 7\/ h —g—. ?
Lién hé gitta vecto md men ngau luc va /:/\/ /
7 -
r/

moO men cua luc do1 vor mot diem

Mo (F)+ Mo (F) =m 0

21
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RUBTES uuug Cua ngau hIC
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| Ay Lllbl)’\./t Vé hé lu’C

Hal dac trung co ban cuia hé luc: Vécto chinh, mémen
’ F =
chinh 2

Vécto chinh F, Momen chinh

S I B M = (E )+, (E)+ ..+ M, (E) =3 m. (E
R=F1+F2+...+Fn= : O O( 1) O( 2) O( n) kZ:; O( k)

: Trong do _

23
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| Ay Luu.yut Vé hé h,IC

Phuong phap hinh chiéu

n
R,=F,+F,+..+F, :kziFkx

n
R, =F,+F, +..+F, :kz_‘iFW

“

n
R,=F,+F,+..+F, = kZ‘isz

O

<

= : } : - 3
Mox = Moy (F) + Moy (Fy) +...+ Mg, (F,) = D Mo, (F)
k=1

—_ —_ —_ n —
MOy = mOy(Fl) + mOy(FZ) Tt mOy(Fn) =D rﬁoy(Fk)
k=1

— — — —_ n —_
Mo, = Mo, (R)+ Mg, (F,) +...+ Mg, (F,) = > Mg, (F)

k=1

24
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LIV 1UL LulOIlg glan
Phu’O’ng phap hinh chiéu

R,=F,+F,+..+F, ZFkX

Ry

n
R,=F,+F,+..+F, = kZ‘isz

“

=R, +Fy +..+F, :kZ‘iFW

<

— § : 3 - 5
Mox = Moy (F) + Moy (Fy) +...+ Mg, (F,) = D Mo, (F)
k=1

— —_ — —_ n —_
MOy = mOy(Fl) + mOy(FZ) Tt mOy(Fn) =D rﬁoy(Fk)
k=1

k=1

— — — —_ n —_
Mo, = Mo, (R)+ Mg, (F,) +...+ Mg, (F,) = > Mg, (F)

Chung
ta co
HeE 6
phuong
trinh

25
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L 1y v1€N thién momen

Bién thién mé men chinh ciia hé luc khi téam ld’y mo men
thay doi tr O =2 O' bang momen cua vecto chinh dat tai
O lay doi voi diem O

26



H
Thuviendientu.org

| xaaw gy =€ lre KhONg gian vé tim O

Luc F dat ta1 A tuong duong vo1 luc 1?’// cung chiéu
cung cuong d¢ voi lyc F nhung dat tai O va mot ngau luc
c6 momen bang momen cuia luc F déi véi d1em O

la tam thu gon

(Pinh Iy do1 luc song song)

G141 thich:

Khi doi luc F dén mot diém O bat ky,
vat thé khi d6 vira chiu tac dung cua luc
F va dong thoi ngau luc m phat sinh do
anh huodng cua viéc dot luc

27
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2 aaw gy =€ lrc KhOng gian vé tam O

M@ rong dmh ly do1 luc song song:

Gidi thich:

Khi doi vécto chinh R dén mét diém O
bat ky, vat thé khi do vura chiu tac dung

cia luc R va dong thoi ngau luc M phat
sinh do anh hudng caa viéc do1 luc

Ghi chu: Vecto chinh 1a mot dai luong bat bién cua hé luc
khong gian

28
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2 thwong gap cua hé luc khong gian

|LVL\{‘I S AV 4 “..‘vll

T két qua thu gon hé luc vé mot tam, chung ta c6 mot s6
dang thuong gap cua hé luc khong gian sau:

: Hé luc khong gian can bang

: Hé luc khong gian ~ ngau luc

: HE luc ¢O hop luc

. hé luc khong gian tuong duong voi
mot hé xoan

29
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U ——1 ] 00 T

Néu mot hé luc khong gian co hop luc thi mémen cua hop luc doi
voi mot tam O bat ki bang tong momen cua cac lyc thanh phan

Cac truong hop hé luc dac biét

- He lyc dong quy tai O: (MBS0

- Hé lyc phang: -

30
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<~ =y DOP h€ lwe dac biét

- H¢ Iuc phan bo: 70%,)

\ ) F
Xét mot dam thang chiu tac dung cua hé “r
e song song phan bo theo quy luat trong |

hinh v& bén 1

Xeét luc tac dung trén mot don vi

phan t0 chicu dai Ax, [FIEAGEE) 2 -

Vécto chinh hé luc song song _

31
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<~ =y DOP h€ lwe dac biét

- H¢ Iuc phan bo: 70%,)
AF
Trong truong hop nay, R la hop luc ’ﬁr? "
Va dit cach dau mut (tam quay) l ﬂm
mot doan: —
I A%
= =]

o) Cuimg @3 phin b e déu a09=to  [TTTTTIII]

32
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<~ =y DOP h€ lwe dac biét

- H¢ Iuc phan bo: 70%,)
AF
Trong truong hop nay, R la hop luc ’ﬁr? "
Va dit cach dau mut (tam quay) l ﬂm
mot doan: —
I A%
= =]

o) Cuimg @3 phin b e déu 9=t [TTTTYIII]

33
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<~ wxwwasp WOP h€ luwe dic biét

- Cuong dé phdn bo luc tuyén tinh

Luc phan bo doc dam theo ludt tam

gidc co day la qy - -

B

O
i wefejecia

Cach O mot doan d.

34
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|Vl““n

- B1éu dién cac luc trén dam:

’ A
uuuuum Jooym faown

- 2m -
lf

4

2m

Giai phong lién két:

T 1(2 m)(40 kN/m) = 80 kN .
A
X
B B, C
A AI R
- 1m
) 2m T 2m

35
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| vV A WB “I.

- Bi€u dién cac luc trén dam:

}60 N/m
— - C

N—x

v

—

%(6 m)(60 N/m) = 180 N
C—x

2(6m)

Y

- 12m

36
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|~ pawvag trinh can bang cua he lye

- H¢ Iuc khong gian:

- Hé luc dong qui:

- Hé lyc phang:

37



————
Thuwandlnntu.or'g_

|Vl““n‘_

- B1éu dién cac luc trén dam:

’ A
uuuuum Jooym faown

- 2m -
lf

4

2m

Giai phong lién két:

T 1(2 m)(40 kN/m) = 80 kN .
A
X
B B, C
A AI R
- 1m
) 2m T 2m
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<meevnn wmgpaane AN DR

Nghiém
Ap dung dk can bang hé lwc phang:
>F =F, =0
> F, =F,+F; ~80kN+60kN =0
>M, =(2m)F; —(1m)80kN)+(4m)60kN)=0

Cac phan luc:

39
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C—x

Y

- 12m

40
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<meevnn wmgpaane AN DR

Nghiém

Ap dung dk can bang hé lwc phang:
SF =F, =0
>F,=F, +F.~180N=0
>M,=(12m)F. —(4m)180N)=0

Cac phan lwc:

41
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 <mmwss wpeene AN lye cac bai toan sau:

1) Can truc khéi lugng 1000kg, voi

trong tdm tai G, dé nang vat ning

2400kg. L5 m
'

42
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 <mmwss wpeene AN lye cac bai toan sau:

2) Mot khung don gian dugc g ,/i
gilt can bang bdi luc cing 1 He
cua dﬁy la 150kN Xac dmh 20 kN 20 kN 20 kN 20 kN

I1.8111 1.8Sm 1.8m 1.8m

phan luc ta1 E LsmR
<——4.5m—>j

A B

Yy Y VY

20 kN 20 kN 20 kN 20 kN |

].8m ‘1.8m ‘1.8m T.8m ;

| D
\l/\p— 4.5 m 4,‘

E, 150 kN

43
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| =mwes paswwaay Phap giai bai toan he vat

PP tach vat

1) Tach hé vat = tung vat riéng 1¢
2) Thay cac lién két trong bang cac phan luc lién két
3) Thiét lap PTCB cho ting vat
4) Giai hé dé tim cac luc can tim
PP héa rin
1) Xem hé nhu 1 vat ran CB dudi tac dung cua ngoai luc va cac luc
lién két ngoai
2) Thiét 1ap PTCB cho vat hoa ran
3) Tach mot vai bo phan thudc hé vat dé bd sung sé PT con thiéu
4) Giai hé

44
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een womas o VA VAL 1AL

Bai toan don

Pon 13 mot vat ran quay duoc quanh mot truc ¢d dinh va
chiu tac dung cua hé Iuwc hoat dong nam trong mot mat
phang vudng goc va1 truc quay cua don

(F,F,,...F,F)~0

PT CB:

45
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een womas o VA VAL 1AL

Vat lat

Mot vat ran chiu tac dung bo1 2 nhém luc: -nhdém luc gay
1at va — nhom luc chong 1at. E
Dicu kién de vat khong lat:

46
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s ] tinh

e SO bién nhiéu hon so
PT

« SO bién it hon sb PT

* S bién = s6 PT nhung
vat c6 thé ko CB

47
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| 4V A e Jee W \l L] Ivﬁ-lon)

Mo hinh (Modeling)

Hé sd ma sat truot tai A 1a bao nhiéu dé oilr tAm van
khong bi truot ?

48
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« «-wolon)

Dinh nghia

Cac luc va ngau luc xuat hién co tac dung can trd cac
chuyén dong hoac cac Xu hudng chuyén dong tuong doi
cua hal vat trén bé mat caa nhau.

Phan loai ma sat

- Ma sat tinh va ma sat dong

R

- Ma sat truot va ma sat lan

- Ma sat kho (dry Friction) va ma sat nhot

49
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i mnamnn myee -2 SAt tinh (Static Friction)

Ma sat kho

Weight

Weight

50
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Thu gon hé luc vé 1 diém trén bé mat tiét dién, ton tai
phan luc R va ngau luc M. ‘ , , ,
., ,, = ra hal thanh phan phdp tuyén va tiép tuyén
Phin tich phan Iyc R ching ta duoc phan luc phap &

—

va lyc ma sat F ¢ vudng goc voi nhau.

ngau luc M goi 12 ngau ma sat lin
® A | 4 f-—;‘}
Dinh luat ma sat truwgt
Lurc ma sdt trieot xudt hién ti 16 véi phan/lyc theo
phap tuyén cua mat tua tiép xuc va co gid tri bi chan

51
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Thu gon hé luc Vé 1 diém trén bé mit tiét dién, ton tai

phan luc R va ngau luc M.
ra hai thanh phan phap tuyen va tiép tuyén

Phan tich phan lyc R ching ta dugc phan luc phap #

va lyc ma sat F,, vudng goc voi nhau.

ngau luc M goi 12 ngau ma sat lin
[ ] A | 4 o/ f-;:’
Dinh luat ma sat lan
Lure ma sdt lan xudt hién ti 1é véi phan lyc
tuyén cua mat tua tiép xuc va co gid tri bi than trén
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| mngeeg weesas SUA VAL

Thu gon hé luc Vé 1 diém trén bé mit tiét dién, ton tai

phan luc R va ngau luc M.
ra hai thanh phan phap tuyen va tiép tuyén

Phan tich phan lyc R ching ta dugc phan luc phap #

va lyc ma sat F_ vudng goc véi nhau.

ngau luc M goi 12 ngau ma sat lin
[ ] A | 4 o/ f-;:’
Dinh luat ma sat lan
Lure ma sdt lan xudt hién ti 1é véi phan lyc
tuyén cua mat tua tiép xuc va co gid tri bi than trén
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