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71414 i (Mechanical Deformation)

o EHd B (Elastic Deformation)
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£ BHd (Elastic Deformation)

» EIMd =78 (Elastic Properties)

a) EHHE O £
- Hooke's Law o= Ee
- £: Modulus of Elasticity, Young's modulus)
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2 HA (Plastic Deformation)

e & =73 (Elastic Properties)
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- F L g (Permanent deformation)
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23 (Stress)

e O|ZF2H (Tensile stress, 0) e ZI+2= (Shear stress, 7)
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= (Strain)

o OIZF HHH =& (Tensile strain) T . e =M HHPHZF (Lateral strain)
e=9 g/z g = 0L
=Y | | = —
Lo Lo Wo
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> <« i
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o ALk HA & (Shear strain)
0 .
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AX ) y = Ax/y =tan 6
1, 90° -6 Strain: 22 (dimensionless)
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4T (Strength)

=3 & (Yield Strength, g)) o O|ZF7FL (Tensile Strength, TS)
- X Z25F 0SF (Noticeable) - S -HH & 2 M(stress-
> dHY L (e,=0.002) strain curve: s-s curve )
A
o | 0, = yield strength .-
y TSH- : ¥ F=I}]|(fracture)
=3 Y A
S T‘?; | | | -
. e '
nl E/‘) |
9.'0 :'F - @\\
50 glio @ Neck:
o SHUF LY
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3 I(_ HAE (o) A& (strain )
e,= 0.002
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=3-tHHAF 2 M (Stress-strain curve)
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AN (Ductility)
e A (Ductility)
- A4 (Ductility): AA-SHA| £0fLHE 42
smaller % EL
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o« HMA|H (Ductility test)

E Ductility - A
Starting Point » LO — /4]: >"'< Lf
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End Point
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https://www.e-education.psu.edu/matse81/node/2107
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Ol (Toughness)

e Ol (Toughness)

a) 21’d (Toughness)
- =& =0 BRstOUHA], 2 49 A= & (s-s M HA)

b) I}+y] (Fracture)
- ¥/ oty (Brittle fracture): EX 0| X| (elastic energy)

- A I (Ductile fracture): E*** + 278 014 4| (elastic + plastic energy)

A 218 22 (M=E)
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A8 2 F/d Tid| (Ductile & Brittle Fracture)

o I}il| 7S (Fracture behavior)

o A o M -2 A 2| A

V'

’8 (Ductlle) ILh-I 7 3- | U= (HYE U
- %"-I’S (Brittle): Tju| 5%:! e (2 H3 ‘31% ILh-l*l 2f 2 IWHHor)
Adapted fr-é-m&gl E/ﬁfe%eﬁm%ﬂ%e&%y@% Ekll\/lé‘b%r aE-I- /-O;IIE'(?hEkd.), Fig. 4.1.
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Ad & /g b (Ductile & Brittle Fracture)

F/d oty (Brittle failure)
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Fig. 10.5(a), Callister & Rethwisch 9e. [From R. W. Hertzberg, Deformation and Fracture Mechanics of Engineering
Materials, 3rd edition. Copyright © 1989 by John Wiley & Sons, New York. Reprinted by permission of John Wiley & Sons,
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o_=20, (a
Py

p, = radius of curvature

o, = applied stress

o, = stress at crack tip
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2=t 7| A 549 B

o 2o =AY A|Q &A (Temperature vs. Impact Energy)

- 20| Wraf 2RO 7| A MU (AG-FY) #at
: A4-3 0| 2% (Ductile-to-Brittle Transition Temperature: DBTT)

o144-314 0| H 5
A =

FCC 24 &% (Cu, Ni)

BCC 2%
(A, 7<914°C),

AZAf

—> 20} A4

of| = 4]

> Ay
||(|-0

1748 M= (g)> £/150)

Al AFE 24 & (Steels)d
DBTT7f &= HF= Ofgff 2% T
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» 2E9 2T 9} A + 229 F L0 B
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Tensile
strength
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S strength &
- @ High-alloy
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]

5 E
c
o
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™ Ductility stoel (HT)

(% elongation)
= | l
0 Temperature 0 250 500

Temperature, °C
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I 2 (Fatigue)
e I| 2 (Fatigue)

a) I 29| HO|: £7|% S2AGt0|A HAy5HE THa
b) ZREA:
- 7| A SR BCE RS MO N Tt LAY (ax <0)
- 7|41 Lalof ~ 90% s
« X|7t0]l IHE 23 13}

o 1 L
- 28012k 2 E (), BEFSY (0,), 3 Z7]

Flexible Motor Revolution <224
Specimen coupling coquter °"(")A

Bearin Be\aring
housiné housing o . \/ \ A|ZF
J;. min ]
Load
(F)
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I 29| 7{-= (Fatigue Behavior)

o Ij £ StA| (Fatigue limit, Sq,,)
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2] I (Creep)

- AlZHO| HE 32| E S (I = (e) vs. A L)

OA Rupture
g e
2840 .
E Primary Ae Tertiary
a ' !
]
0 >l" S |-<7$eccndary—'=— I
I
I
K |
Initantaneous deformation I
|
y ; ty
a) 12} 32| = (Primary Creep) Time, ¢

- 7| =7| (8|2 £X! creep rate): A|7F If2f 2Trot| H gt

b) 2z} A 2| (Secondary Creep)

- HJJH (steady-state) 7| =7 A7t et HSIR| I & (Ae/AEE ).
c) 32} 32| X (Tertiary Creep)

-7|&7] (2 Elﬂ—’ﬁi f“’i S (& 71,

Tt U 3% Bl Mo . B 2] €hiksldrk. rethwisch 9e. 19



32| (Creep)e] =22 &

. 20| K2 32|

I A=

- & =M ZrEeE A E TE (7> 0.4 7, (K)

Creep strain
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Increasing T
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Time
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