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Compare engineering strain/true strain

True Strain

Engineering Strain

http://www.continuummechanics.org/images/truestrain/true_vs_engineering.png



Example
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(shear test)
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(shear test)
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stress state (& & & El) advanced

AE = M7t S22 = +J E[Of QUL
=8 JEC[ R0 = 97X S22 3= AL

97t X| d&E5 0= 37tX| normal components —L2| 11 67} X| 2| shear component”}

o
=X
C:IOI ErHEF 282 Lhget FertdE o= (M S, M A, 5)0AM =
Zo|C
A




Recap: Engineering stress

« Tensile stress (212-E =), o

Ft

Area, A,
-H - N
2
240 m
oS T Al EHHXA

Remember the size independence of stress!

« Shear stress (M EHS ), «

Fia—aF

Fs

T=
0

S| unit of stress: N/mz2 [Pa]

rx

Engineering stress= H& T 9|

initial area” 7| &

O T EHHE O 22 51=
Sl (vector)2| M| 7|2t Btk

THHA O ko] CHSH CFFet
HiSEO| SIHIE| 7| =X 7S
SHX|2H RIHR| AL 2 L Of
28 7ts

= S5 Y0 EHHEX

1. A5 e

2. 52 Gtk def

A FIHX| BLE 7HX|
LIHX[E %75



o =Ee (0: 33 E: elastic constants (modulus), €:

| AA A= 7| AH ghs,

f| 2| 2t A Al 2 Hooke’s law = = ZIC}. H| g

Elastic modulus

Elastic Constants

=
o

Young’s modulus

2 ZH| A 2| = (material property) O CF.

=

Hooke’s law2| E
[Cr2fAl X§ 2 0FC

|l= SR Ol= Bf& J0lM O ZO0HE X}




Flasticity (EF): thought experiment

Let’s conduct a thought experiment as described below

1. Suppose you are pulling down a 3. The pulling force decreases and
metallic specimen whose upper end eventually you let it go.

is ‘fixed’
1. Initial 2. Small load 3. Unload

o000 F inear elasticity
@08@bonds
stretch Nonlinear
0008 elasticity
return to )

initial
T * Elastic means !

2. You are pulling the specimen harder and
harder — meaning that the force at the lower
end increase.

Usually metals show linear-elasticity

Non-linear elasticity is observed in polymers, rubbers

|—J

A E0] (UY) H|&|30| Bhd= 2|0|otX| =L B
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Slope = modulus
of elasticity
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Strongly
bonded

Force F
(@)

Separation r

B3 MENO| A RIXF 2| S WAL 1 TRt g2 9o
JimoAo] 7127 (0] 72717+ EHY A%t 2A)
M2 OC} o HOIA 2] 718717 CHE 4 Tk (2 20l S4)

Fig. 2.10a



