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2HE 0|2 (Theory of plasticity)
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Figure 3-2 Idealized flow curves. (a) Rigid ideal plastic material; (b) ideal plastic material with
elastic region; (c) piecewise linear (strain-hardening) material.

1. Flow curve (True stress-strain curve)

e:A—L:ijLLOdL

09_

= (strain) :




True stress/true strain curve

e T

P
i ———‘
P Corrected for
S :T necking
A fsignificant change % . .
4 incross—section o Englne?rlng
' N stress-strain curve
F
.1
% .
@ ® Maximum load
T © Fracture
P )
R 0
Strain
o=8 S (true stress) = P/A=S(1+e), where A=z=2t HHA

=t & E(true strain) = In (L/Ly)=In(1+e)




(2) S (stress)

oP P AL g
A A A L,
10A] Wk R o]
Stress
O >S True stress-strain curve
>
& <€

Engineering stress-strain curve

(U) =L, (50mm)E 2210% % 3H oIS 32
(50mm —55mm —60.5mm —66.5mm)

€, +€ ,+6, 5,=01+0.1+0.1=0.3 @ Mhmoload
16.55
e0—3 ) ? =093 d Strain
Az UE 20t

EoqtE ,+E ,=In 22 +In 6;)5 +In % In % =&, , =0.286




o
0
&
g
1)
ry
™
I
Y
=)
Jo
I
%
Jx

0o
i
0
A=
r
e
[z
0
0
Jz
=
O

g

s

n .
O = Kg True stress-strain curve N

otress

(0)

Engineering stress-strain curve

o=FE¢

® Maximum Load
> Failure

0 Strain (€)



=580, ZUAESE (0,) AOINIAE IS S 0| LYSIH, SH HBFHA2 o=Ke"
g = 2B Z(plastic strain) =ergral — Eelastic
K = 2 & Hl %= (strength coefficient) : K = true stress when ¢ = 1, 6=Ke" =K
n = JtE &8 & X 2=(strain hardening exponent) :
n=0 O| A perfectly plastic(2t & A~ &), n=10|H perfectly elastic(=2t & EA).
Stress-strain behavior
0-‘ perfect elastic
— Ehardening
. dutdozZ ZEZEM=ze B2 n=0.1~05
01| — no-hardening

(perfect plastic)

n = 0.15 annealed 4340
E n = 0.26 annealed 0.05 C steel
n = 0.40 stainless steel
n = 0.54 annealed copper

Y




st= XS & (Yield phenomena)

Elastic , Plastlc
-
o Upper yield
. point
Ty~ - ——
o E L-:I'M:r. yield
= = point
= b
28 MEAZHM =
(&t=F &4
F)
,-..l I—"—'D-GCI'E' Sirain Straim
i)

i)
Figure 1-13. (a) Typical stress-strain (type I1) behavior for a metal showing
elastic and plastic deformations, the proportional limit P, and the vield
strength &y, as determined using the 0.002 strain offset method.
(b) Representative stress-strain (type I'V) behavior found for some steels
demonstrating the vield drop (point) phenomenon.
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Figure 16.12 (a) Yield-point elongation in a sheet-metal specimen. (b) Lueder's bands
in a low-carbon steel sheet. Source: Courtesy of Caterpillar Inc. (c) Stretcher strains

at the bottom of a steel can for household products.
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