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s 1w (electrical conductivity)
: AAnununiu(Density)
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dalafdaiAeruavdu point defect
1 : vacancy ﬂamanﬂwsaa“luiﬂsaNanLﬁaamnms“mﬂ”l,ﬂm”aaazmau'lusmmﬂaﬁmsﬂﬂnaamanﬁu
2 : Snunavvacancyuduaungd
3 : azmauiinllunsnilavaanduluusinaiilinlsiazaandunii interstitial atom
4 : stacking fault ¥ailu point defect

viian32 : 498 : Introduction to fracture mechanics
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1 : KIC Fracture toughness
2 : Impact toughness
3 : Ductile-to-Brittle Transition
4 : Ductile failure
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aials 1ilY Fracture mode Tun1s@ni Fracture mechanics
1 : Tension opening
2 : Compressive
3 : In plane shear sliding
4 : Out of plane shear tearing
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1 : Tension opening &

2 : Compressive
3 : In plane shear slidin
4 : Out of plane shear g
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2 : aviinmsiiuTauassasuanludan wia Plasticity Tuiaaiugnilanlaanaanin Taafieiatioiasvindundoou
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3 : azfinnsifiuinuassanuanluian wia Dislocation luiaaiugnilanlaanaanin Taasfieiataiaavindu
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lun1svesau Fracture toughness KIC msmsunﬂuo‘mmmaam"maol,ﬂu"l,ﬂmman'mum TaaedulsiiAaaday
siaofiAiiAunii 2. 5(KIC/yield stress)2 AuilslalsiAedasfutadiivuad

: a0 — Original crack length
: B — Specimen thickness

: W- Specimen width

: W-ao - Ligament
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lunsnedaue Plane-strain fracture toughness KIC Taam&antladifusiundianunul 15 daduas aunine 20
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1 : an5@fiuav Plastic zone Iuamwﬁtﬂu Plane stress unnn31 Plane strain
2 : a1d@diuav Plastic zone ‘Luamwﬁtﬂu Plane stress 1iagini1 Plane strain
3 : A1§@fiuay Plastic zone Tuan1aziiilu Plane stress wwindu Plane strain
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dalaifmasiun1s@nmn Plastic-elastic fracture mechanics uaﬂ‘mam

1 : KIC fracture toughness

2 : Crack Tip Opening Displacement
3 : J-integral
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2t 45 : N

‘Imum"tﬂummsﬂsnﬂsaaamwNvi Strength windusinfinavinlyi Fracture toughness uasianfiAvisanas asn
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1:@& Qmwmstﬁuimﬂaosammn‘tuamw Combined loading
2 : dpmansnsiaulauassaauanlusgniig Cyclic loading
3 : dnExadfinuavsasuanluaniiy Combined loading
4 : dnadfinuavsaaunniuaniig Cyclic loading
\ Y,
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Jaaussianladi Fracture toughness Miaaan
1 : Steels
2 : Aluminium alloys
3 : Titanium alloys
4 : Concrete
-
2aii 48 : . .
vinaenglsdvazaunsatingulié Fracture toughness Tuigaaiilsizunng
1 w@Buuseeaiaatdule
2 : vinlulasedas oL AngwIY
3 wiuanuudehviduiag
4 : vihlvilAm Oxide scale M
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m'a'l,zﬁ'mmﬁugtﬂ"u‘lu‘tuiﬂmﬁtﬂswﬁwaar.ho“l,ssiaauﬁﬁ Fracture toughness 2aeiaa (fuudlvinisiainiledszning
wdulanazigaiuauysal)
1 : virlwidluenudi Fracture toughness anas
2 : inlvisaauanuasidgazaudiu
3 TaaulavinliliAansazaanisiiulnuassasunn
4 : Jaadulavinlidasinsasiduiauassaauanlmiudy
Y,
B
afaii 50 :
Fracture mechanics fidsglamilunis@nm STauaswaiuinisidoiunmediule
1 : Electronics applications
2 : Medical applications
3 : Aerospace applications
4 : nadannaNN
\ J
g o , . . b .
L2320 : 499 : Mechanical failure such @&eep and fatigue
[
N B
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dalacaldiifia o}’
1 : Fatigue L‘ﬂu‘ﬂﬂn;]nwsnﬁﬁ&g\mﬁﬂmﬂﬁﬂﬂmﬁud’wni'\ Ultimate Tensile Strength Tag'lasuaiutduiilu
Jpdnsdluszasnaiunu . . .
2 : Creep uilsngnmsapalivsidamaniainuiausinii Ultimate Tensile Strength Taa'la3uainuiduiaanndi
gutfluszaziauu o
3: miﬂnuﬁomﬁj”mq@mﬁmﬁn Creep Resistance
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1: Tam@a"nmﬁndauluajaﬂﬁﬂsma Endurance limit
2 : ShogReening LHuignn51l5uilse Fatigue Strength Tasiande Residual Stress
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fushuluralasallifinnudassianisi&aunaain Creep inniian
1 : luAvun3avaus Gas Turbine
2: L‘l;l&"l‘].lval,‘vﬁﬂ\‘l
3 {aguy
4 luWaiadmadinas
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Aalafa
1: i&mﬁﬁqwaanmqoﬁnazﬁ Creep resistance v .
2 : Jagnidl Second phase d1wan Intermetallic compound Miiaauaandlgeazdl Creep resistance 9
3 : Stress-Rupture test lun1snasau Creep resistance Mazidaaldiiaranuiuninnmsnadau Creep iné
4 : Creep rate m»'ladannanuduiitdaavigauas Creep curve
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aalaluldnalnnisiAa Creep
1 : Dislocation Glide
2 : Dislocation Creep
3 : Grain Boundary Sliding
4 : Transitional Glide
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1: Lﬂuﬂim@n"rsai'ﬁ‘j‘iaml,ﬁmmmLﬂ%ﬂm”lefmnimﬂ“hivh‘lmﬁmn"mﬁﬂgﬂamom)s
ulsngaisaiilansiinanuasaaatiivanslauinfauinnisunanialdanig

2:
3 1 dlwlngnisainlanganunsasuudeduaziiiaulsinnnauwonans
4 : fulnngnsalilanganunsadiandssauduisawadwaslssinnmatuwanafn ladduniee
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AAUNUNW Stress - Larson-Miller parameter aad Astroloy 29uu a9A1MIMMIANNLAUTIVINIW Astroloy 1&awnalu
13a1 100,000 119 Maaungfi 1143 a&&uﬂaiu
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o 200
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® 100 &= 870°C
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50F <©:980°C
1 | | | I l | | |
2 54 56 58 60 62 64 B6 68 x 10°
_arson —Miller poramerer, Z=T(In1 + 48]
1:100 MPa
2 : 350 MPa
3 : 500 MPa
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AAUKNUATNW Stress - Larson-Miller parameter uav Astroloy 291y AU ANULAUTIVINT Astroloy 1&avinalu
1781 100,000 22 Tus Maauund 923 avAtAriu
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S ED{J L o= TGOOC
= X - 816°C
w
® 100 &= 870°C
“ [ e=gpseC
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1 | | | I l | | |
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_arson-Miller paramerer, 2= T(Inl + 46)

1: 100 MPa
2 : 350 MPa
3 : 500 MPa
4 : 85 MPa
b
aiaf 59 : V(Q

NAUNUAWETUNUNENNE Unnot@AISI 4340 "Lm"%nusoﬁtﬂu'mﬁns (Cyclic Stress) Taadfi Maximum Stress
850 MPa waz Minimum Stress 0 MPasagvinunaaianistdouuastiuaudonand
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~
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1 : Percent elongation
2 : Elastic modulus
3 : Tensile strength
4 : Fracture toughness
\ J
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J
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o o o oo 5 a Y o a P > o oo
Tunrsldulanzlunusulasvasvsuiidiidvnadi lainnuadiasNgatilaisufuguiiciaua
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N )
Jo
¢ N
Wi 110 : oF | |
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1 : Creep strength
2 : corrosion resistance
3 : Fracture toughnes{b
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1: msmyﬂeﬂlmmummao‘iﬂsomwmmmanmﬂmmaammaammn micro vickers
2 : Winan I lunsnagauanuudonuy brinell ukiwassUvnmaau
3:n Mauauwdesedd brinell ansadssnaenuudoadauasianyle
4 i ansanesasaanundelaisaiuisalssunaanuudvaioas1n'laainans scratch test
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dalagneasaeafu Transition Temperature
1: ”lumsuﬂaw“l,ﬂwmumamunummw Transition Temperature
2 : Transition Temperature ﬂaamv:.ﬂuvliammaautW&m‘luummu,mmao
3 : Transition Temperature ﬂaamunnm‘iammaﬂuwnmns‘mmsu,mn
4 : A uTaneaangfigenin Transition Temperature a“m‘lmammamsmmmmﬂn (Creep)
5 : Transition Temperature ﬂaamunnm‘iammaﬂu‘iﬂsomwwanm‘lunmwmummnmu
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1 : da'lduFaunasnisiaauudouuy Brinell da'ldaiannuudoadaarnaraia
2 : mMsiaanuwdenuy Rockwell gzainuazsiaii
3 AaReaFauaasnisiaanuudonuy Vickers ﬂa"l,msaﬂnmwummm vinlviduow&evnaann
4 : Microhardness mm"aummnmsmmwmmwawummum
5 : ps¥aanuudowuy Rockwell Scale C 11winansiawas wastinviinna 150 kgf
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1 : ms¥amnuudeuuy Rockwell Scale C 12usena 150 kgf
2 : msiaanuudouuy Brinell Snsundnnailzdusina 3000 kgf
3 : msiamnuudvuuy Macro Vickers Tisaanagdainivatude
4 : anuudve 100 HRC wihAuanuudeuatws
5 : ms¥aanuudonuu Rockwell Scale B 12fusena 100 kgf
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1 : Rockwell Scale A — 1/16" Steel Ball
2 : Rockwell Scale B — 1/16" Steel Ball
3 : Rockwell Scale C — Diamond Cone (Brale Indentor)
4 : Brinell - 10 mm Steel Ball
5 : Vickers — Diamond Pyramid
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1 : Hardness
2 : Ultimate Tensile Strength
3 : Transverse Rupture Strefig®h
4 : Elongation N
5 : Endurance Limit [E.
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: Hardness, fe2

: Impact

: Tensi t

: Creeprigst

: Fat'@g Test
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: Hardness Test

: Impact Test

: Tension Test

: Creep Test

: Fatigue Test
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: Hardness Test

: Impact Test

: Tension Test

: Creep Test

: Fatigue Test
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sauddidenaludalaiiazulsduasedu Impact Energy

1
1 : Yield Strength

2 : Ultimate Tensile Strength
3 : Fatigue Strength

4 : Hardness

5 : Elongation
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