Stress and strain:
Basic concepts
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Objectives

S S H(engineering stress) I} & HA & (engineering strain)2| 73 2
Hooke’s law

Poisson ratio

Et A= (elastic stiffness, elastic constants, elastic modulus)
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... more to come
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Some background

CrFot 128 =32 K|S (structural metallic products)O| LYot &£ =2 CHQF
engineering structureOf A2 OIC},
Alconic®| Aluminum K| &

rot

Alcan®| Aluminum A| =
POSCO2| steel M| =
Hyundai steel2| X{| &

Q) What engineering structure? ({15, H|&, Ak Xt .)

Q=5 MEe AHHA ds=2 HEA 2 E = A=

Q OF #HAECE, 25 NS 7|48 ds2 HEA S8E|0 B E ¢
Olgﬂl.p

Iy — .



Recap: mechanical property

Q) What is a property?

Q) What principle is applied when obtaining a mechanical property? — stimulus and
response.

When load is applied, the shape of metal might change. (& O] 7}Sl| X| H 2 2F0| K3}

High strength
Intrusion resistance

High ductility
Energy absorption




Roles of Government and engineers

Regulations

Comply with the rules

How? With/without knowledges

Pickett et al., Int. J. Impact Eng. 30, 2004 p853-872



Mechanical stimulus/response

Force
Deformation

Stress
Strain

Size-dependent

Stress

Size-independent

Stress

Strain

2tA|: material property

Strain

Constitutive model;
Constitutive equation
TAYHA



| A Ab=d A XA=2 2 7| elet 7| AN BES ARO[ 2HA| =

= 0f2] "Efo| 43R BHO B LIERY 4 9UCh
02| 2 50| CHE 435 DS 72 MeH0|CH (LA 8t40| HEY)
akoF 7| A X}t BHS 0] MEH 0|2} B
A== xEE + HE
y=ax+b 2| dEf:y 2t x= & BtS 1 A=, altbeE S22 92 (E0AM 24)
o
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—_—

/AN =17 AA ghE, 2|30 O =2 A7t
o: a&2 Bhd - 7|4 Xt=0] =53] % F

=
o =Ee (0:S 3 E: elastic constants (modulus), e: HE &, Hooke’s law)

Z|AH A=1p 7| A A §FS0| O 2 Bl X 21 2 S 71T 8%

- O —
O: 52 29 -7[AX X=0] S=°| 2 W LtEt
.\ 20
=7, 5 (29)" 8% oot AMHEE o, B2 | M B H (nonlinear) 27

7| AAE Xp=10F H27|8 HhE, 2|0 1 =8| A (piezo electricity)
e = dFE (&:strain, d: piezoelectricity constants; E: electric field)



HIE2 TE Greek letter e, B2 ¢ (W E) 22 LIEFHLCE
ex UHHEE, e2 SYHUAER T adte 872 ol 22| o0& Iz dHE X
U220t 2 FEGHK| R0 HHYEZ 7tFSHLCH *7t= e 7|2 E AHESH | &

SHO| AR o (sigma, A| 10N E EAHSHZILC}
OrX7EK| 2 S 0 TS 20| =X oLt THO| 2t gendt @ gtrue 52| K™K} (superscript) =
AMESHY L2 SHCT

EtAM A LS

L- O T =
E2t GE Zt2t (2 =/21 %) EbY A= MEEHY A2 L 2510] AR SHAICT
v & F0}t& H| (Poisson ratio)

a¥ :vyield stress (strength)= Y A HXE AFESHO] LEEFLY LT

=
=
e¥ (B2 &Y): yield point Of S| &5l= HAE

=<
o,7: 8=/0% S M & (normal stress component) 12|11 MEH-&

stress component)E T2 I ALE
e(e),y: &5 QAT HAE A& (normal strain component) 12|10 MEH HAHE

(shear strain component) & Tt=& [If AFESHICEH
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o= 2| S F (from Callister textbook)

H=5

Oot=

(compression)
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Images from Callister, Int. MSE
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