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1. Khai niém
2. Bai toan Euler
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cong thirc Euler
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1. KHAI NIEM CHUNG

Dinh nghia:
On dinh 1a kha ndng bao toan trang théi can
bang ban dau cua két cau

lf B \I
=07
Trang thai cAn bang Trang thai cin bang

on dinh khong 6n dinh

Khoa Co
-4- Trudng D

Ths. Truong Quang Trudng



On dinh h¢ danhdi:  |© Pen

|
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I
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Trang thai : Trang thai

P, : tai trong t3i han canbang ,  c.bkhong

on dinh t 6n dinh
Trang théiKhoa Cad Khi — Cong Nghé

Ths. Trudng Quang TruGng _5. tO”l han Trudng PH Nong Lam TPHCM



1. KHAI NIEM CHUNG

On dinh hé dan hoi:
» Khi P>P,: hé¢ mat on dinh, xuat hién momen
uon do lue doc gay nén
— Bién dang hé ting nhanh

= H¢ bi sup do
> Diéu kién on dinh: P< Pth I
od

Trang thai

k . —hé sd an toan vé 6n dinh LE
od ™% ‘ mat on dinh

» Xac dinh Pth ?7??
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2. BAI TOAN EULER

> Thanh thang, hai dau lién két khdp, chiu nén
ding tam
=> Xac dinh luc to1 han

> Bai toan do Leonard Euler gidi nam 1774

-

| !
Khoa Ca Khi — Cong Nghé
Ths. Truang Quang Trudng . Trudng DH Néng Lam TPHCM




2. BAI TOAN EULER

» Khi tai trong P dat to1 Pth => thanh cong
(mat On dinh), gia st thanh cong trong mp yOz

»Noi lyc tren MCN: N, va M

B

Mx = })thy
»Phuong trinh vi phan dudng dan hoi
"no_ Mx
Y EJ .
) [y'+ Sy =0 B y'+a’y=0
EJ. Y -y
Nghiém: y=C, sinoz+C,cosaz

Ths. Trudng Quang TruGng
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Trudng DH N6ng Lam TPHCM



2. BAI TOAN EULER

B

f

> Luc téi han nhé nhat: (Cong thirc Euler)

2
p _T EJ . |
I:> th 2 ! -
(ul) |
: S
| B[ 11
Trong do: ‘ l N
» E-—md dun dan hdi cia vat liéu thanh | J(
= J . —momen quan tinh chinh nhé nhat ¥y
cua MCN
= /- chiéu dai thanh ¥
= 1 - hé s phu thudc lién két ve

Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng _9. Trugng DH N6ng Lam TPHCM



Ths. Truong Quang Trudng

2. BAI TOAN EULER
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khoép - khép ngam — ty do

ngam — ngam truot ngam — khop
H= 1 !_,l, =2

0,5 B=07
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3. Ung suét t&i han & gidi han ap %

dung cong thirc Euler nafl
2
> Ung suat t6i han g = Pth T E
h — T —
T F W

D0 manh cua thanh:

Ban kinh quan tinh nhé nhat:

min V F
Khoa Ca Khi — Cong Nghé
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3. Ung suat téi han & gidi han ap
dung cong thirc Euler

* Khi thanh lap cnng thirc Euler - gia thiét: mat én dinh, vat liéu thanh
lam viéc trong mién dan hoi. Nghia la:

_ >
o, = e <0, |:>,9L,_

— ,10 - d6 manh gidi han

Gang: 7.p=80
=> D& manh gidi han phu thuéc E, o, Thép CT5: 2,,=90

Thép CT3: 2,=100
* Gidi han ap dung céng thire Euler: A2 A, —thanh c6 dé manh Ién
+ Khi 2.<), — thanh mat én dinh ngoai mién dan hdi
- Thanh d6 manh vura: 4.,k =i, => Ct thuc nghiém lasinxki
o, =a—bA a, b - hang s6 vat liéu
- Thanh dé manh beé: 0<k =i,
On =00 =oc,—vatliéugion, o, — vat liéu déo

Khoa Ca Khi — Cong Nghé
Ths. Trugng Quang TruGng “12- TruGng DH Néng L&m TPHCM



3. Ung suat téi han & gidi han ap
dung cong thirc Euler

Pudng thang
lasinxki

Hyperbol
Euler

A A A

Khoa Ca Khi — Cong Nghé

Ths. Trudng Quang TruGng 13- Trudng PH Nong Lam TPHCM



4. Phuong phap thuc hanh dé tinh
thanh chiu nén "

» Diéu kién bén ) \P\
P R P
~ 0 - n
o=—=—=\|0
A n [ ]” 4
. Di&u kién én dinh > ity kién on dinh theo phuong phap thuc hanh
|P| o, O - hé s6 giam wrng suat cho phép —
M []ea tra bang theo d6 manh va vat liéu
od J [
C-"'] o Z
d tl
- Ba bai toan co ban Q="""=—"" <1
= | 1 (o] o, Ky,
- Kiém tra diéu kién én dinh .
P
<ol
_ 4 P o
- X4c dinh kich thudc mét cat ngang A= o e A =>tha dan
@O,

- Xac dinh tai trong cho phép P =@A|o],
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vi DU

Khoa Ca Khi — Cong Nghé
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. Vat liéu va hinh dang mat cat hop Ig

Hinh dang mat cit hO'p ly:

“1pin = Ipge VOI1 li€n két hai mit nhu nhau, nghia 13 kha ning
chéng lai s mat 6n dinh theo céc phuong nhu nhau. Do 1a cac
mit cat hinh tron, hinh vudng hodc da gidc déu.

- Cac momen quan tinh chinh trung tdm cua MCN cang 16n
cang tot. Vi thé nguoi ta thuong dung cic MCN rong, nhung
thanh phai c6 chiéu dai vira du.

Vat liéu hop ly:

- Khi thanh d0 manh 16n: o, phu thudc E => su dung thép
thuong

- Khi thanh d0 manh vua va bé: o, phu thudc 6, => st dung

14 \ VoY
thép cuong do cao Khoa Co Khi - Cong Ngha
Ths. Trudng Quang Trudng - 16 - TruGng BH Néng L&m TPHCM
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Thank you for your attention
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Ths. Truong Quang Trudng 2. Trudng DH Nong Lam TPHCM



NOI DUNG

1. Khai niém

2. Tinh thanh chuyén ddng thing ding
coO gia toc

3. Dao dong hé dan hoi mét bac tw do

4. Va cham cua hé c6 mot bac tu do
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i 1. KHAI NIEM CHUNG &

1. Tai trong tinh:

Tai1 trong c6 phuong, chiéu va dd 16n khong thay do1 (hoac
thay do1 rat it) theo thot gian, khong lam phat sinh luc quan
tinh

2. Tai trong dong:
Tai1 trong thay doi theo thoi gian hodc thay doi dot ngot,
lam phat sinh Iuc quan tinh

Khoa Ca Khi — Cong Nghé
Ths. Truang Quang Trudng 4. Trudng DH Néng Lam TPHCM



o
1. KHAI NIEM CHUNG @

3. Phén loai tii trong djng: theo gia toc chuyén dong

a. Chuyén dong véi gia toc khong doi:
- Chuyén dong tinh tién: thang may, diy cap can cau,...
- Chuyén dong quay: truc truyén dong, vo lang quay,...

b. Chuyén dong véi gia toc thay doi theo thoi gian:
=> Bai toan dao dong: dao dong bé may, sang, xe chay trén cau...

c. Chuyén dong véi gia toc thay doi dot ngot:
=> Bai toan va cham: bta may, dap,...

Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng _5. Trugng DH N6ng Lam TPHCM
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1. KHAI NIEM CHUNG &,

4. Phuwong phap nghién cuwru:

S, (tmg suit, bién dang, chuyén vi,...) do tai trong dong giy
néen

S, (rng suat, bién dang, chuyén vi,...) do tii trong dong
nhung coi la tinh gay nén

S, = k.S,

k;: hé so dong => Can tim !!!

Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng _6- Trugng DH N6ng Lam TPHCM



2. Tinh thanh chuyén ddng thang dirng &@3\%
cO gia toc ‘ é@

Trong lwec:
- Vat P
-Daycap  yAz

Luwc quan tinh:
- Vat (P/g)a
- Day cap (YAz/g)a

Theo nguvén ly D’Alambert:

P F
Nd—P—sz——a—uazO

vy [

S S > k, =1+
—144
SN, =(1+2)(P+yFz) 8

g Khoa Ca Khi — Cong Nghé
Ths. Truang Quang Trudng . Trudng DH Néng Lam TPHCM



2. Tinh thanh chuyén dong thang dirng &5@;\%
: 3 g L
ig.

CO gia toc

Ung suit tinh: (16n nhat tai MCN z =)
=Py
z 7 Y
Ung suat dong:
max k G

Piéu kién bén:

P
o) =k,o" <|o] Y

Khoa Ca Khi — Cong Nghé
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Dao dong:
- Dao dong cudng birc: do ngoai luc bién

thi€n theo thot gian gay ra (luc kich thich) -~

- Dao dong tu do: dao dong khong co luc
kich thich

Bac tw do:

- Mot khoi lwong: 1 BTD

- Hai khoi lugng: 2 BTD

- Khéi luong phan bo: vo so BTD

Ths. Trudng Quang TruGng
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Hé so dong:
B 1
=
Q) 4a°Q)’
l—— |+——
® ®
Trong do:

Q) - tan s6 dao dong luc kich thich
o - hé s can
o - tan s6 goc cua dao dong tu do

Néu bé qua lwe cén: o =0 k = 1

Khoa Ca Khi — Cong Nghé
-10 - TruGng DH Nong Lam TPHCM

Ths. Trudng Quang TruGng
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4. Va cham cua hé co mot BTD

X¢ét hé va cham:
Q = mg — trong luong dat san
P = Mg — trong luong vat gay va cham

h — d0 cao vat gay va cham
4§ M
V
=3

m
B

AIEVRAY
o

\ﬁ?
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4. Va cham cua hé co mot BTD

Va cham xién goc:

2
> %
k ,=coso+ |cos” o+

:
At 1+~
(sl
Trong do:

vy — van toc chuyén dong cua vat va cham
o - goc gilra phuong van toc va phuong thang dirng
At — chuyén v1 tinh ta1 diém va cham

Khoa Ca Khi — Cong Nghé
Ths. Truang Quang Trudng 13- Trudng DH Néng Lam TPHCM
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4. Va cham cua he co mot BTD -

+

Va cham thing ding:

Roi ¢0 gia toc: (af#g)

M
¥
s

k =1+ |1+

\

A__K Q) m
B

Roi tu do: (a=g => v> = 2gh)

k =1+

V2 %?\
B ] i\
g.At.(l + gj ~d
2h
1+
At.(l + Qj
P Khoa Ca Khi — Cong Nghé

V
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4. Va cham cua hé co mot BTD

M o m B B At B ’
Va cham ngang: %, Mg
h
K
K | K] Mg e
fa,04 frof At
o) A A A
V ™ T T

V g.At. 1+;
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Thank you for your attention

Khoa Ca Khi — Cong Nghé

Ths. Trudng Quang TruGng 18 - Trudng PH Nong Lam TPHCM



