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Chwong 111

Ung suat va Bién dang
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Chwong lll: Ung suat va Bién dang
1. Trang thai trng suat tai mot diém
Pinh nghia

Trang thai trng suat tai mét diém la tap hop tat ca nhirng trng suat
trén cac mat di qua diem ay.

y 4

\
VX

Nghién pﬁJu trang thai rng ’suég la tjm dac a‘"iém va lién hé giira O va 7 ,tim
trng suat I&¥n nhat, nhé nhat de kiem tra ben hoac giai thich, biet dwoc dang
pha hong cua vat the.
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Chwong lll: Ung suat va Bién dang

1. Trang thai (rng suat tai mot diém

Phwong phap nghién ciru

Tach phan t6 hinh hop bao quanh diém ta can khao sat trang thai rng
suat. Hé truc toa dd nhw hinh vé.

-Ung suat phap: 0,,0,,0,

-U’ng SUét tiép: Txy ' Ty)( 1 TZX ) TXZ ! TyZ d sz
—
VA

T

/.

mp vuéng géc phwong // truc y
vé&i truc x
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Chwong lll: Ung suat va Bién dang
1. Trang thai trng suat tai mot diém
Phan loai trang thai trng suat

Ly thuyét dan hoi

> Tai mét diém ta luén luén tim dwegc mét phan to ma trén cac mat chi cé
trng suat phap. Mat d"é goi la mat chinh, phwong rng suat phap goi la
phwong chinh, irtng suat phap dé goi la tkng suat chinh.

Ki higu ing suat chinh: 0, 0,,0,

Qui wéc: O, > O, > O5

Trang thai (rng suat khoi: 3 rng suat chinh khac khéng
Trang thai irng suat phang: 2 tng suat chinh khac khéng
Trang thai trng suat don: 1 rng suat chinh khac khéng

Nghién ctru trang thai (png suat: o
- Tim phwong chinh, trng suat chinh, teng suat tiép cwc dai
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Chwong lll: Ung suat va Bién dang
2. Trang thai (rng suat phang

Xét 1 phén to c6 rng suat trén mat cé phép tuyén song song truc x bang
khéng. T xy — T = O . chiéu 1en mat Oyz
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Chwong lll: ng suét va Bién dang _

2. Trang thai (rng suat phang

ng suat trén mat cat nghiéng bat ky

O-y
Tyzl VA
_—)
O-Z
sz
I Tyz
y O,

~ ThS. Nguyén Thanh Nha Bé mén Co’ Ky Thuét — Pai hoc Béch Khoa Tp.HCM

sz

O

JA



Chwong lll: Ung suat va Bién dang
2. Trang thai (rng suat phang y
Ung suat trén mat cat nghiéng bat ky Tvu-L oz
o,+o, 0,-0C !

_ y : o - %
o=t cos2a -7, Sin2a + v =

o,— 0O

Tw = ~sin2a + 1, COS2a

Tai mat vuéng goc véi mit cé phap tuyén u (o +90° )
c,+0, 0,—0C

o, = — Lcos2a + 1, Sin2a
y
2 2
O. — O X - K >
_ Tz Y _ Bat bién cua
T,y = sin2a —7,,C0S2cx / US phap
o,+o0,=0,+0, =cConst
Nhan xét:

| Dluat doi trng
‘Tuv‘ — ‘Tvu‘ .. ——— | ustiep
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Chwong lll: Ung suat va Bién dang

2. Trang thai (’ng suat phang

UWng suat chinh — Phwong chinh

M4t chinh Ia mat c6 trng suét tiép bang khéng. Pé tim mat chinh: T,

o,—0C

uv

=0

Tw ==, -sin2e, + 17, 0820, =0 | = tg2a, = -

2T

Zy

O

, — O

y

= Hai tri s6 (; khdc biét nhau 90° - Hai phwong chinh

Thay vao O, thu dworc cdc trng suat chinh

Gmax — 0-1,3

min

(T+(7

—\/(J 0) +4T (**)

ThS. Nguyén Thanh Nh3

(*)
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Chwong lll: Ung suat va Bién dang
2. Trang thai (rng suat phang

Hai trwro'ng hop dac biét

o,+0,
Gmgix — 0-1,3 _\/(J — 0 ) + 42— (**)
min
a. Trang thai trng suat phang dac biét G ——
o,=0,0,=0,7,=1 o
h é
Thay vao (**) ta duoc:
.
O =013 =2 +=o? + 47
min

ThS. Nguyén Thanh Nh3 B6 mén Co Ky Thuat — Dai hoc Bach Khoa Tp.HCM



Chwong lll: Ung suat va Bién dang
2. Trang thai (rng suat phang

Hai trwro'ng hop dac biét

o,+0 1
Omax = 013 = Z 5 : iE\/(O-z _O'y)2 +4Tz2y (**)
min

b. Trang thai (rng suat trwot thuan tay

_
o,=0,=0; 7, =7
Thay vao (**) ta duwoc:
Omx =013 =%t hay o, =-0,=1 .
min

T T .
t92a0, =0 = o, =—+Kk—

4 2
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Chwong lll: Ung suat va Bién dang
2. Trang thai trng suat phang

Wng suat tiep cwec tri

dr c,—0, .
v =0 T, = ——=Sin2a + 1, C0s2a
da 2
o,— 0, _ o,— 0,
= 2C082a —27,,SIN2a = 1g2a =
2 27,
1
So sanh vé&i (*), thu dwoc: tQ2a = —
t92¢,
T i
= a=o,+k— > Mit c6 ws tiép cwe tri tao v&i mat chinh

mot goc 45°

Thay vao 7, thu duwoc:

Tmc_ax
min

1 2 2
= ig\/(az —-0,) +4z,
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Chwong lll: Ung suat va Bién dang
3. TTU'S trong bai toan phang — P.P do thi

Co s& cua phwong phap

—

oc,+o, 0,—0, _

o, = + cos2a —r,, SN2«

i u 2 2 zy
c,—0, .
7, =——SIN2a + 1, COS2«x
2 y

N 2 Gz +Gy Ky 7 “ X ~ X 2

Chuyén > qua vetrai, binh phwong 2 ve, cong 2 ve cho 7,

Ta thu dworec phwong trinh vong tron Mohr (bng suat

2 2 Truc hoanh: O
o,+0, ) o,—0, 2
o — +(z,) = +(z, )
’ 2 . 2 Zy Truc tung: 7

) Toa dé cac diém trén vong tron Mohr

> trng suat cho ta gia tri cac ws phap va

{O‘Z —O'yj ) ws tiep nam trén nhirng mat khac nhau
— | 47

Ban kinh: R=
ThS. Nguyén Thanh Nh

2y di qua diém co6 trang thai ws ta dang xét.
B6 mén Co Ky Thuat — Dai hoc Bach Khoa Tp.HCM



Chwong lll: Ung suat va Bién dang
3. TTU'S trong bai toan phang — P.P do thi
Cach ve vong tron Mohr

Cho mét phan to (png suat.
Biét: 0,,0,,7,

Tlm O-max ] O-mm ] Tmax ] Tmm ) CaC phU’O’ng Chlnh
ws phap, ws tiép tai mat nghiéng bat ki

-Dwng hé truc toa dé: oOr

-Xac dinh tam C véng tron: C| ——2:0

J 2
- .. . . . O, — Jy 2
-Xac dinh ban kinh Rcuavong tron: R= || ——= | +7

-Xac dinh diém cwc P: P(O-y; TZY)
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Chwong lll: Ung suat va Bién dang
3. TTU'S trong bai toan phang — P.P do thi

Cach ve vong tron Mohr

v T

T
uv
P / (04
T
zy al
(/ [~
X
A | B o
. o '
O O-mln y GU O max
\ O-max
Gmin ,J
T

min
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Chwong lll: Ung suat va Bién dang
4. Lién hé giira (rng suat va Bién dang
Pinh luat Hooke tong quat

Quan hé giira (rng suat phap va bién dang dai

4

F I O uTs O
£ Yield stIes::‘ Fracture stress — g T E
3
11 el / |E Trong dé: E Ia
Al |/ module  dan
F l F :" 1 g A s . > A
3 Engineering strain i h?" !? hang SO
vat liéu

Theo phwong vuéng géc vé&i phwong goc véi phwong o ta ciing ¢é

g'=—us=— ,Ug Trong d6: //la hé s6 poison, la hang
E so vt liéu
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Chwong lll: Ung suat va Bién dang
4. Lién hé giira (rng suat va Bién dang
Pinh luat Hooke tong quat

O trang thai (rng suat khoi véi 0,0,,0; .Ta tim bién dang dai & theo
phwong rng suat chinh g;

Ap dung nguyén ly céng tac dung

. O.
Bién dang theo phwong 1do o, gy ra: &, = El
. A o,
Bien dang theo phwong 1 do &, gay ra: &, = _'UE
. X A 03
Bien dang theo phwong 1 do o;gayra: &,;= —,uE
1
=& =& TEy T &= _[01 — u(o, + 03)]
E
1 1
Twong ty: &, = E[Gz — p(o, + 63)] &3 = E[Gs — oy + (72)]
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Chwong lll: Ung suat va Bién dang
4. Lién hé gitra (rng suat va Bien dang
Pinh luat Hooke tong quat

DPéi véi trang thai rng suat khoi tong quat:

& =é[0x - (o, +0,) |
1

£, = E[ay —u(o, + GZ):|
1

£, ZE[GZ -u(o, +0,)|
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Chwong lll: Ung suét va Bién dang
4. Lién hé gitra rng suat va Bién dang

DPinh luat Hooke vé trwot (cat)

Khi phan to bi trwot thuan tay, chi cé 7 , bién dang géc // quan hé
2

v&i T theo dinh luat Hooke ve trwot.
7 =Gy

Trong dé: G la module dan hoi
trwrot, la hang so vat liéu

G = =
2(1+ u)
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