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* famsulsguuudanadn (Bangu) (Elastic
deformation)

* mamsudsgduuuwanadn (n1ns) (Plastic
deformation)
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* msuansinveslanz (Fracture)

+ anwd (Fatigue)
+ anwiu (Creep)

msuanin (Fracture)

f4féy Temperature, material, strain rate!

* msuaninuuumiion (Ductile Fracture)
* nsuaninuuunlse (Brittle Fracture)
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a) Pure gold, lead at room T,
Other metal, Polymer, glass at quite high T
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| Plotting the values for Stress and Strain gives:
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AMHAULLINON
o ~ Fracture
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Misiaa 5
- _AO | Young’s
AO re Modulus
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Dissimilar materials never
have the same value of E

Linear, elastic | 1
part of curve ]

l,

Hook’s law __”__ﬂ enin e 1

Offsct ®——The offset strain is usually taken at 0.002 strain
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* seguanuuuiioniniiu Cup and Cone

Freum
mild steel.

msuaniin (Fracture)
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(a) Cup-and-cone fracture in aluminum. (b) Brittle fracture in a
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szunummziiseni Cleavage Plane - dlumsuaniin
wmunsu (Transgranular Fracture)

* luTanzuwiatigacou luveunsuildimamsuaninuuy
wzszwhansu (Intergranular Fracture)
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(Impact Test)
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(Impact Test)
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(Impact Test)

Ficure 6,13 Photograph of fracture surfaces of A36 steel Charpy V-notch
specimens tested at indicated temperatures (in °C). (From R. W. Hertzberg,
Deformation and Fracture Mechanics of Engineering Materials, 3rd edition,
Fig. 9.6, p. 329. Copyright © 1989 by John Wiley & Sons, Inc., New York.
Reprinted by permission of John Wiley & Sons, Inc.)
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witlen ﬁqquﬁﬁauﬂu BCC ms
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f4shdiey Temperature, material, strain rate!
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+ Vdo Impact Test
= Charpy
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anud (Fatigue)

* na'lpvesanud

Frevne 819 Fracture
surface of a rotating steel
shaft that experienced fatigue
failure. Beachmark ridges are
visible in the photograph.
(Reproduced with permission
from D. J. Wulpi,
Understanding How
Components Fail, American
Society for Metals, Materials
Park, OH, 1985.)
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anud (Fatigue)
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anud (Fatigue)

* na'lpvesnudn

» masuduifaseeuan (Crack Initiation) avsnagasen
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= MIVIIYAIVOITOULAN (Crack Propagation) Melduseds
luuaagzsoy

a msuaninludugate (Fracture)
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anud (Fatigue)
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= eonuuulanuduhiiu Fatigue Limit wse Fatigue Strength
uduans i
n suadmmdaiisung mu snsguuiih (feaiu crack
initiation)
n il miduandefiiiusssauuisuay (Hfesiu crack
initiation)
n vidndeuafifannuduge wy e seo1n 3 uAIFUOL (tearu crack

initiation)

23

S-N Curve an

v
NITNATDUNINAN
(0] . L2} ' L
o Failure 'g laiugma Endurance limit
=} =
= 3
g' - / S
o ®
1)
)
2 o
A RN &
\ Fatigue Strength
Endurance Limit (Fatigue Limity [~~~
Mnusau N 166 uusau N
Tavizlsznvian, Naaias Tanzuannamuanin 1

o

* 1Jsingmissindagiacenedld (iHanmsulizions) aelduss
Y S A

HoANNANAIN Henatru lduiu 9

a

o 4
¢ NANYUNYUE

K

anwau (Creep)

Tdivnian K!

(>0.4T,, Tasiszanm)

I AAa o A 4 A @ Aq ¥ A a
¢ Juilgmnnaniumiesua 13039030 15UN gungiigen

I
Wurauueg

22

24



Lead Tm=327°C a
—20.4*(273+327)=240K=-33°C! nnAdoANNAL

fig.l Testing Assembly

fig2 Lead Sample, showing detail of
fracture point

T
’j N\ * Creep Test auldrdasimsau
- 4 HHeater ; \/ J g (Minimum Creep
o i A Rate)
i | I * Stress-rupture Test auly
\ na1gae

Meck formation due to creep
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duldwnnwuau (Creep Curve) duldwmnuau (Creep Curve)
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EBIGIRALTS
(Mechanical Properties)

Creep Fatigue

Stress
Mechanical Property

Stress-Strain Relationship

Toughness

Hardness
Strain and Deformation
FURIUTULLTIGIRARE
D =10mm
A=7(5) =78.5mm?
F =20kN

L o= 20N _ 5546 MPa

78.5mm?
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FURIUSULLIGIRE N

S235; o, = 240 MPa

o>0,; X
A= 20 kN —80.33 mm?
@> 240 MPa
D= M:IO.Smm

T
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D=11mm 4 20 kN )

= =125 mm
02%10.5 MPa ) 160 MPa
* YN LINGIN FUNIIN bFRRNLLULIFIAD
412
o D= ( 5) =12.6 mm
No<—= |2 _240_ 0. om a
N N 15 * 55U aanuuu 14 D= 13 mm

\fia N' = Design Factor, N = Safety Factor
Tuad 1% N =1, N = 1.5 (static load)
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FUTIUZULNFRY (F4-9a FUTIUZFUL NI (F4-30)

T T F, =20 kN =20,000 N

\ ¥ ) 4=20999 _ 597 8 mm?
, A YT 144/2

N

Endurance Limit «éi ‘i imin ,,,,,,,,,,;i,m; 7777777777777777777 D — 18.8 mm
Nusau N ° (b)
e n4tit $235 muléiIou Iy mean stress = 0 MPa, e WIHUINNIHNITNIINNINALTES lawidin dagld

Endurance Limit = 144 MPa 14 safety factor = 2., Fusdulvaini (udelifiaaiidni) manssnadind



