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NOI DUNG

1. Khai niém chung

2. NOi luwe

3. Uon thuan tiy phang

4. Uéng ngang phfing

5. Chuyén vi ciia dam khi uén
6. Bai toan sieu tinh

7. Vidu

Khoa Cd Khi — Cong Nghé
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1. KHAI NIEM CHUNG

a) Bién dang uon: 1a bién dang lam truc thanh bi cong di. Céc
thanh b1 uon thuong go1 la dam
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1. KHAI NIEM CHUNG

b) Cac mit phang:

Mit phang tai trong: 1a mp chira tai trong
va truc thanh === Dwong tii trong

Mat phéng chinh: (mp qudn tinh chinh
trung tam) la mp chira truc thanh va mot
truc chinh trung tam cua MCN.

Mat phéng chinh zox (n&m ngang)
M3t phang chinh zoy (thing ding)

&l R Aol
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w5 o W a3
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Dam MCN tron (vanh
khan) ¢6 v6 s0 mp chinh la
tat ca cac mp chutra truc dam

Khoa Ca Khi — Cong Nghé
Ths. Trugng Quang Trudng _5. Trugng DH N6ng Lam TPHCM



¢) Phan loai:
Uobn phang: dam bi udn trong mp chinh
M, #0; Qy #(

Uén thuan tiy phang: uon phdang
M,#0; Q,=0

Uodn xién: dam bi uon trong mp khong
trung mp chinh

M, #0; My =0
" +Y 1 Pueng tai
B A I A W A N \ trong
PEEEX Dam MCN tron (vanh '
- >t TrT - . " X
RN khan) luon luon chiu uon
phéng Khoa Cd Khi — Cong Nghé

-6- TruGng DH Nong Lam TPHCM
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LOP TRUNG HOA
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L&p trung hoa
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Khoa Ca Khi — Cong Nghé
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a) Noi lue:

Luyc cat: Q,

Ths. Trudng Quang TruGng



2. NOI LUC

b) Quan hé vi phan giira ni lwe Mx, Qy va tai trong phian bo
q(z):

Nhan xeét:

Khoa Cd Khi — Cong Nghé
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2. NOI LUC

o X A A I2EN 14kNao
¢) Biéu do noi luec: /—\
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3. UON THUAN TUY PHANG

1. Pinh nghia: Thanh goi 14 chiu uén thuﬁn tiy phang néu chi
ton tai noi lrc la momen uon M, (hoac M,)
nim trong mp quan tinh chinh trung tam

Tai trong gdy uon (ngoai lyc): nam trong mp di qua tryc thanh va
vuong goc vo1 truc thanh

2. Bién dang:
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y.: Khoang cach tir diém dang xét dén truc Ox

G, CO thé duong, = 0, am tuy thudc vao gia tricua M, vay,
y,=0—>c,=0 ®EE) truc Ox chinh li truc trung hoa

Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng 12 Trugng DH N6ng Lam TPHCM



3. UON THUAN TUY PHANG
3. Ung suat trén MCN:

A ) Gmin
Biéu do o tren MCN - - "
a) MCN c6 2 tryc doi xung / / b
M. . M. ( hj / M.,
c$max — ymax _ e s — h
J. J U2 7 f
M M ( hj / — h/2
G =—y =— |-—=
min Jx ymax Jx 2 // / z !
o]
— Gmax _ ‘Gmin l'i"r A
J, i i
Goi x~ . -momen chong uon cua MCN
max b ) D3
Hinh chir nhat W, = o Hinh tron W _= 722
nD’ .
Hinh vanh khin W.=——(1-n") v6i mn=d/D

32



3. UON THUAN TUY PHANG

3. Ung suat trén MCN: b
Biéu do o tren MCN 7
b) MCN ¢6 1 truc doi ximg ’ L
(@) — Mx yk — Mx 4 L
max * Y max k /] ye
Jx Wx
M M T o
o — X . y” — X "}." max
min max n
Jx Wx
Gmax > ‘Gmin

k
Ymar - Khodng cach xa PTH nhét thudc vang chiu kéo
y" - Kkhoang cach xa DPTH nhat thugc vung chiju nén
max Khoa Cg Khi — Cdng Nghé
Ths. Trugng Quang Trudng 14 - Trugng DH N6ng Lam TPHCM
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3. UON THUAN TUY PHANG @
3. Ung suat trén MCN:

Biéu d6 o trén MCN

v' Céc diém cang xa PTH thi gia tri o, cang 16m

v' Cac diém nim trén PTH ¢c6 5, =0

v' Céac diém nam trén dwong thing / PTH thi c6 o, = const

= Biéu dién sur bién thién ciia o, theo chi¢u cao MCN

v' Biéu do u’ng suat phap la ham bac nhat theo Y, la dwong
thang qua goc toa do => chi can tinh ung suat phap tai 1
diém bat ky 1a vé dwoc

v" Danh dau (+) dé biéu dién phin ng suit kéo va dau (-)

biéu dién phan wng suat nén
Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng 15.- Trugng DH N6ng Lam TPHCM



3. UON THUAN TUY PHANG

4. Dieu kién bén:
Dim Iam béng vat liéu déo  max{o,,..|0,.[} <[0]

Dam bang vatlieu gion o, <[], : |ow|<[o]
Ba bai toan co’ ban
» Kiém tra diéu kién bén:

o = ‘;{I <|o]

1A
X

» Xac dinh kich thwéc cua mit cat ngang:
- M,
ol

= Xac dinh tai trong cho phép:
M| <[o],

Khoa Cd Khi — Cong Nghé
-16 - TruGng DH Nong Lam TPHCM
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4. UON NGANG PHANG

1. Dinh nghia:

Ubn phang: dam bi uon trong mp chinh
M,#0;Q,#0

Mx

(a) Before deformation

2N

y

Hai thanh phan noi luc
Mx => urng suat phap
Qy => \rng suat tiép

Ths. Truong Quang Trudng -17 -

(b) After deformation
Khoa Cg Khi — Cong Nghé

Trudng BDH Nong Lam TPHCM




4. UON NGANG PHANG
2. Ung suit trén MCN:

Ung suat phap:

Khoa Ca Khi — Cong Nghé

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



4. UON NGANG PHANG

2. Ung suat trén MCN:
Ung suat tiép:

QySf : }F B b
REY w77 -

Y \\ C
I:L . A

Trong do:
Q, — Luc cat tai MCN dang khao sat
J. —Momen quan tinh d/v truc Ox cua MCN dang xét
b¢ — bé rong MCN qua diém dang tinh

C \ . 2
\ x —Momen tinh ctia phan dién tich A® (tinh tir diém

dang xét ra dén mép ngoai) d/v truc trung hoa Ox Khoa Cs khi - Cong Nghé
Ths. Trung Quang Trudng 19 Trudng DH Nong Lam TPHCM



4. UON NGANG PHANG

2. Ung suat trén MCN:
Ung suit tiép ciia mdt s6 MNC co bin: |
a) Hinh chir nhit: - }F Tna
w5
'l‘:-" \ AC
b=b°
C 2
B Q.8 60 (h ,

J.b*  bh’| 4

=) 35,
T =
max 2 F

Ths. Trudng Quang TruGng

Khoa Ca Khi — Cong Nghé
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4. UON NGANG PHANG

2. Ung suat trén MCN:
Ung suit tiép cia mét s6 MNC ce bén:
b) Thép hinh chir I <

Trong bang thép hinh da cho cac kich
thudc h, b, s, d, J,, S,

s> vYX?

Ths. Trudng Quang TruGng

T
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Ty

Khoa Ca Khi — Cong Nghé
Trudng DH N6ng Lam TPHCM



4. UON NGANG PHANG

2. Ung suat trén MCN:
Ung suit tiép ciia mot s6 MNC co bin:
b) Thép hinh chir 1

.I
T
~— Parabola

Intensity of shear—
stress distribution

= 7'=0
S (profile view)
') ‘r

Shear—stress (C)
distribution

Ths. Trucn ar
fufdng Qu ® .22



4. UON NGANG PHANG

2. Ung suat trén MCN:
Ung suit tiép ciia mdt s6 MNC co bin:
¢) MCN tron (vanh khan)

Imax

Khoa Ca Khi — Cong Nghé

Ths. Trudng Quang TruGng 223 - Trudng PH Nong Lam TPHCM
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Trang thai Wng suit:

Gmiﬂ — o —
T Ornin Omin
e
- =— T max
ok 1 M
---------------- T I =
i

K, N (cdc diém bién trén va bién dudi) — TTUS don
C (cdc diém nam trén truc x) — TTUS truot thuan tay

B -TTUS ph'fmg Khoa Cd Khi — Cang Nghé

Ths. Trugng Quang Trudng 224 .- Trugng DH N6ng Lam TPHCM



4. UON NGANG PHANG

2. Diéu kién bén:

+ Kiém tra bén cho trang thai (rng suat don

Mat cdt ngang nquy hiém: mit cat c6 mé men uén Ié&n
nhat (vat liéu déo: tri tuyét déi cia mé men I&n nhat,
vat lieu gion: mé men am va mé men dwong Ion
nhat)

Vat liéu déo:

o ‘}é[a]

m

max{o

max ?

Vat liéu gion:

0 <[o], ¢ |ow




4. UON NGANG PHANG

2. Piéu kién ben: , ‘

+ Kiém tra bén cho trang thai trngq suat trwot thuan tu
Mat cat nguy hiém: Mat cat co6 tri tuyét doi Q, Io'n nhat
Vat liéu déo:

] — %0 _néu dung thwe nghiém tim 1,

-

max

max

<|7| [7] :[;i] - néu dung thuyét bén 3

1-17

B néu dung thuyét bén 4

Vat liéu gion: Dung thuyét bén Mohr




4. UON NGANG PHANG

2. Diéu kién bén:

< Kiém tra bén cho trang thai rng suat phing dic biét

Mit cat ngang nguy hiém: cé tri tuyét déi Mx va Qy
cung Ié&n

Diém kiém tra: diém cé (rng suat phap va rng suat tiep
cung I&n (diém tiép giap gitra long va dé v&i mat cat
ngang chir |)

Dam bing vat liéu déo: G, = \/(gz)ﬂ +4(t,,)> (TB3)

- = (6, +3(,)" (TB4)
Dam bang vat liéu gion:

I_Taa' 1+a\]a' +472 <|o],



4. UON NGANG PHANG
3. Ba dang bai toan

Vi du:

Khoa Ca Khi — Cong Nghé

Ths. Trudng Quang TruGng 28 - Trudng PH Nong Lam TPHCM



Pwong dan hoi: duong cong cla

Y
o
truc dam sau khi chiu udn / ]
KK’: chuyén vi trong tam ctia MCN K,
A~ A v(z)
DO vong: y = v(z) =
K o
A o ulz
. << i
Chuyén vi ngang: u(z) v(z) - chuyén vi dirng
=> B0 qua KK < ﬁ
u(z) - chuyén vi ngang

P§ vong ciia dam chiu udn la chuyén vi theo phwong
thang dirng cua trong tam MCN

Khoa Ca Khi — Cong Nghé
-29. TruGng DH Nong Lam TPHCM

Ths. Trudng Quang TruGng



Do vong: y = v(z)

Géc xoay: goc tao boi MCN dam trude va sau bién dang

O z)=tgp=1Yy"

Trinh bay chi tiét trong chwong 8!!!

Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng -30 - Trugng DH N6ng Lam TPHCM



i 6. BAI TOAN SIEU TINH

» Bac siéu tinh

> Thay lién két = PLLK <

> Viét phuong trinh can bang
tinh hoc

> Viét phuong trinh bién dang
» Giai => PLLK

» Giai theo yéu cau bai toan

Ths. Truong Quang Trudng



* 6. BAI TOAN SIEU TINH

Vi du:

- Bac siéu tinh: c0 4 PLLK, ma
chi ¢c6 3 ptr => Siéu tinh bac1 [ |

- Thay lién két = PLLK V/,
-Viét phuong trinh can bang
tinh hoc:

- Viét phuong trinh bién dang
yg=0

= Vs = Vs, T Vs, =0

Ths. Truong Quang Trudng
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Khoa Cd Khi — Cong Nghé

Ths. Trugng Quang Trudng 33 Trugng DH N6ng Lam TPHCM



7. Vi DU

Khoa Ca Khi — Cong Nghé

Ths. Truang Quang Trudng 34 - Trudng DH Néng Lam TPHCM
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Thank you for your attention

Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng _36 - Trugng DH N6ng Lam TPHCM



