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1. BB

EINEKIF T 7 > b O 13 OFEEMI N 30 2 2 T\ 5. EAFEE OB,
BAEEICBWTE, SAEAOHEENRE STV, £, ERNEAKFE T b TIEEE, %
ONORE I HEZ R L T D, FRC AL AP S - RS — R /I BT O F
LI, AL T v P DOMEBEZ MO W TEROELA A EmE-> TV D. 2T,
R 722235 1 AE ABBESHEICNT 2 AAREBFO®mEE] TIERY X7 HHIE M
OEFME (FF 27) ZEHL WD, 20X REEND, BRELEESELMERZE
FEAR T35 K OV SR 5 B ST AT B2 I OB 1 X IE R I E B T H 5. ARIFFED R IIEE
R7T v N OMELEFHE, REEBEE L) AZFHIICET 5D THD.
ARAFFETIE—EB b AK B /)3 BT CIn S REIL (LLF, TSCCl Lo .) I2kd &
HOGFIEDHER ST ARG B RELE 2 & BHIC, KRR X oW ESEAMER S
LA OEGHERITIMTEOZYELZMERL, TOEELEZRD Z 2L T 5. KEET
1%, TNETORREEEE X, RBRL OMITH 2 RE 21TV, ZIVE COMBNE % FEHE S
, SHERFHOFIEORNZXDS.

2. HERM & EBRFE
2.1, HERA L EBA TR

PEIE, A—ATF A FRAT U AH SUS304 THSH. I/ — Mtdio b5y,
R AVERS A, FEMRADSSPE A Table 2.1 205 Table 2.2 (274, FBRICHESL D, @R nevs
AW TR TEB LR AT - 72, SiEABES 1T, K& 650°Cx20 FEf T4, 7KbEX
ArLE L, INEGEEE X 10°C /min & L7z, SuBdbAPE O E R h# % Fig. 2.1 127~ 7.

ZOHEEM NS, BIROE D FEIZIRY 70mmx25mm, FEAJE S 2mm @ CCT (Center
Cracked Tension) 35k i & 7 A v — @I T TR T U 7=, BB oz, PO &K S 5mm,
g 0.3mm OEH /) v F A2 VA Y—EMTICLVEA L. R o~HEE Fig. 2.2 [IR
T TN, KRB % #400 725 #2000 Ot AK~<—/S— Tl F AN HFEE L=k, /N
TS X D BImAFEE & L CEBICHE L2, £, KV A 2 v SEBR (LCF) RBRIZEr D
BB ZEREICE T 5720, Fig. 23 13 L 512, BBl IS B 15 7O B £+
FRU %, BEHE 2B T 25720 & 2%/ CRkE 4mm T ¢0.7 DREM T L7
FEEEORB A DT HEZ Fig. 24 12T,

E 512, Fig. 2.3 1R CT BT & UE( L, AUk, ¥ 97 & St R atBr & = ha i
L7z, 7ed5, &~HETIE W 28 67.2mm, FIIEID K& E S 14mm & L, FIIE)D K& o5
TP EREANL THWE, BBRAE X, BEMERER CH - CT 3Bk A Tl 10mm &
L7, &7z, Wy ZhERABR T, HHTPEHZEATHBIIES 14mm & Lz, 5T
THEE A, SCC TERAE —HOWBAITEA L%, JEZ 10mm £ TILL THEY &
HERERBRICHE LT,

F 7o, BVLER% OMEHSEEZ TS T 572, O6mm O AUEERER i % HEfiF L7-.

1]
e



Table 2.1 fb=Rksy (%)

C Si Mn P S Ni Cr
0.04 0.54 0.91 0.037 0.001 8.12 18.13
Table 2.2 AIR{LALEE S
1120°Cx9min = KEEx A
Table 2.3 FEMRAVHEHE (21— 1)
0.2%ifit /7 (MPa) SlEEM s (MPa) O (%) i x (HBW)
633 59 167




Temperature
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650°C for 20h
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Heating rate quenching
=10"C/min
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Voltage Measurement Points

Specimen | /

Voltage output terminal

which was bonded jig to the specimen by glue Current input terminal

Fig. 2.4 EVCENAZIEIZIT i T HEkeik e




e | 26W + 0.0TW —=
—— W 4+ 0.006W ———

(D e

L-l- 0.1W

T -

_@\ 0.25W DIA.

Fig. 2.5 CT iBrh Ik



2.2. BRRORE (SiBUbAHER)

BB VAL OO B DR RO RHE 2 ST 2 72 5 |9 & F2i U 7=, S1RBRIE, A
R 10°%%/s DM TER L7z, o1 — 07 A% % Fig. 2.6 1IR3, Z OIS
— O B BAfR D B 15 D T HE A REPE A Table 2.3 12777

S BT, VR A AR S R TR MR IINE Jic SRBRIE ) 1S9 > CElE

L7=. o7z REi#R% Fig. 2.7 IR T°. Fig. 2.7 £ 0 15 S 7= A EEEIMEAE )i % Table 2.4 12
R

Table 2.4  HEAkEIRrIE (BUBUILALEEER)

0.2%ifit /3 5l aETR X RN (%) Yo R TEEEEIME  Jic
(MPa) (MPa) (GPa) (kJ/m?)
223.7 797.7 > 52 197.5 408




| . : Monotonic loading 1
4001-| « : Monotonic loading 2 r

- 200f .

100+ 2

R R T S B
O 02 04 06 08 1
Strain, ¢ [%]

Fig. 2.6 SIIRFRER T OIS T) — OF Z k.




Blunting line (2 0 +sA a)

- 0.15mm offset line =

o 2 4
Aa[mm]

Fig. 2.7 AREEIMABRIC X v 557 R B



2.3. HBREE

T T EREN, B, LCFRBRITIZ, HHRERT RO KM Y — 7R 72U 77 sl
kmngN@@%ﬁﬁ%m@m%ﬁém&éb@trﬁﬁﬁ%%ﬁﬁLtﬁgz&mﬂg
ZLCF ZERT — 2 BG v AT AB L OEBEORBRTOFEEART. Fig28 27~ 7 L9
;,%Wmﬁﬁu%@ @Dk%%%@ii*Gbﬂmn@@w%%mwﬁﬁuﬁwbk.
EHRE ST 2 T T A7 AL L EIREM AR £ DR R T, miE i, AR A
7 VO B K AR EL 0D mm%>0%®ﬁlmﬁﬁ—%ﬁﬁuzu%ﬁ I A4 T
AiEEREA L CGHIE R Tz, —FF, EIREMAETIE, BB OFATHNEIC 10A OHE
Uit & Aaf L, %W%%hﬁﬁwﬁft\%W@%M%%@mht.@%,%miwwﬁm%
A 7 NVORKMERMT (XA ICBWTTo7. 328 T2 k51, WllE
HBIC K D 2 RHR S OFHIEZ R TIAER, a7 T4 7 0 2B XD 4EGHINT A X
DEBEPRESEREFELZF LT 2 LBRETH 2. 20720, EREIIE A XH)N
SUWVEIREN Z2EE2 W THM L2, 7Zeds, BEIREA Z2EIT EWR/ NTmAE O ZLIZfE S &
SIEPL A BN AL LCEHIIT A FIETHD. o T, i - i35 IGSCC = 24Ixt LT
BN LA A LIE, Al e BE RIS SR REIHESZFHIIL TV
5. IHIZ, AWFETIE, LCFRBERFIC~ A 7 v xa—7L DVDHD L a—4& —% T
= ZJPAPA N2 & kR Eh A SodRk L 7.

SCC & Zif ikl 3 fpfr B lBiE R 1.26) 2wz, BB oS8l 4 Fig. 2.10 1TR
7.
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For measurement of
[Fnr measurement of |_| rl crack length J
ce

load — crack opening {DC potential differen
displacement method]
7 . [ Stabilized DC | |
= power supply

A/D
converter .
e

s [Multimeter ]

& ¥ ¥ \ o

| ccT specimen |

| GPIB board |

Fatigue machine |

Fig. 2.8 57 — X BUG T AT A.
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r—
perair spply

(Mulsmoter|  Fig 20 BBRPORETE
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spring type load unit |

Enlarged

P |
.

Tubs for an acid
which was bonded on specimen by glue

(2) SCC #kBrsMEL (b) R P PEKIN
Fig. 2.10 SCC #BRIE .
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24. FEBREH

241, PEHTEREAEMH

P, WIERDIRLAMICE VES PEAZEALL., BALLFEHE ST a=Tmm 2
, Tb bl REEMNDE Imm FBRERTFE CTEREEALL, EHTPEHOHE
VIR 77 5Bk 2 F V), Table 2.5 O TiTo72. 7235, SCC T & 288 ARBRICH W2
AR LT, RO OBREOREL FE/NRIZT 5728, CCT #Rf CIXitanE
S 3mm OFRER T A, CT B TIIES 14mm OFRER & SRRk L 7.

Table 2.5 %57 T & ZLE A
(a) CCT aB& f
AR 7 1k LY
i LT EIETE
faf B EE 0.1
B fir AR 10~20Hz
EEAEVNIL 5 S NIVAE PN 8.6MPa « mo5
A& B R TTHERAREL 10.3 MPa + m05

(b) CCT B
AR 51 s i 1 )
i EL Y T EBZ
- PN 8.5 kN
VAL 0.1
B fir R 15 Hz
HiExH AR a 17 mm

14




242, IHBEEINFBRSM

FEASYEE 3mm @ CCT B, EE 14mm & CT B 2 AW, WH T ZEAD
&, SCC SRIFICTSCC PxHDMREREZRAT-. ZOBE, MBARENOLOBREMIZD
=%, MBAESZEL L2 LTz, Fig. 211 17T X 9 I P& 2808 L O DTS
EOTHT—VHa—T 4 JRITa—T o o7 &Lz, 7ok, CTREBRA CHRERIC =
—T 4T EEL TN,

SCC T A A [T H o EARBE (B 1L3E) 12T, Table2.6 DL TITo 7o, BREREE
X, MK, T RNIZTFABH VUL EFBEEZEA LT ph2 OERIEN, =iEs L.

Table 2.5 SCC T & Z8E A SAF.

(a) CCT RAB H
il 5 1 sl
A AR IREH] 500h
J57) 110MPa
M EAE S 2a=7mm
GILUINAEIPNEY - 10.3MPa + m05
(b) CT #Br
7% i TR
B faf R[] 500h
AR 8.5kN
PP ERE X a=14 mm

L 2 o

Fig. 211 B IChE L= 2 —7 1 > 7 Dk T-.
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2.4.3. BV A 7 VY & HERRBREMG

23175 232 TH( L= TEHEAET 2B 25 L LT, =R, KRTIZTERYA
7 VTR 2 i U 7o, BRI, R TR (B — AR S —) IS E RS L O
ZZBMANRE S AT A AE DR B E 2T, Table 2.7 D&FIZTITo 72

Table 2.7 &4 A 7 /L & Stk sk Bh 4.

(a) CCT B H
I 5 1k L =
INVAN: 3 =
i Jike (R k) -1
i=Viipr iy do/dt=20MPa/sec
&K, HINAMIGT) +180MPa
(b) CT &8+
il 5 = i B4
i EELJEZ T — A
>INV 13 kN
Inval=e 0.1
A A dP/dt=1kN/sec

2.4.4. #YviR LUARRERSA

M0 IR L AAERIT, Table2.8 ORMFTISNFHNLET L E TRV IRLAK X, €

D%, BPERNC A O AR 2 B0 S T BRI 2 4572

Table 2.8  # V) i L A frak RS
AN 5 1 i O™ il 48
INVak3 7 =AY
ke (R B -1
A A 102 %/s

16




25. XHEERARERB - WA

AWFIETIL, 97T E RN S D LCF T /Wi, SCC P& &5 D LCF & &l
B SEfi L7z, AWFFECHEM L 72 iBh 4 #6045 L C Table 2.9 35 L U Table 2.10 (Z"3. 4%,
AR TN L 7= 3Bk OIFFR A Table 2.9 35 KON Table 2.10 FOMFRCREH T2 Z & &
5.

Table 2.9 CCT &R % AN T 3EH L 7= & 24k i BR O #RHE.

FRER T OREFR ARER S

LCF1 T T T &AM D O LCF & 2tk il
LCF2

LCF3

SLCF1 SCC T & 4N 5 D LCF & 2t ik
SLCF2

SLCF3 SCC T & 4N 5 D LCF & 2t kR

(SCC #firhis 7] 121MPa)

Table 2.10 CT #Br i 2 AV T3HEiE L 7= & 2t iR O g,

AR DR RS

CT-LCF1 P95 T & 5 D LCF & 2tk R BR
CT-SLCF1 SCC P& &N 5 D LCF & Stk il
CT-SLCF2

17



2.6. WEENFENRT A—FORMIE

mY A VI 7 & RO TE R T U R Gt A2 7= IR Y, IS IR R AR S AP AK T
BEAHT DD, UL, BMSONKREL 2D L, IEBIREEEZ BRI L, bIT0RE
N FR A TE <72 5. T O E AK 1T - T, ST ) BT EGHH Al 03 57 &
EREEZV W OBEONT A= L LTHWONS. £2Z T, @A 7 VEHRIETO
ZEGERAHE L AK T, @Y A 2 VIS ARY A 7 VIR ST O ST T O & B RE T AJp
THIR L 72, LUTIS, ARWFZE TR IS IR RAREGHIPA AK 38 X OYE 57 ) flor i AT D H
Hik R

CCT #RBR T DI I HERAREHEH AK IR TR L7

AK = Ac/maFE (&) £q. 2-1

T,
F (&) = JJsec(#£/2)
& :alwW
2W ;iR R
2a: TR
Thon. —J, CCTRBRA DR I7 IFD AJ TR L v R L7

2 s
AJf :AKl +—p
E Bb Eq. 2-2

[y
[y
A

. E for Plane stress
~ |E/@—=v?) for Plane strain

AK = AcmaF (&)

F (&) = (/sec(xE/2)

B: RS

b: 3 ERH U A FaE, b=W-a
EawW

2W @ FRER e

2a: THES

E : ML

18



viamRT YUk
AP : Fig.2.12 TEZ 415 far S &L
Sp: Fig.212 TERIND T R/ILF—

CT Wy DG HERFREEHPH AK (3R TR L7z,

K= F Eq. 2-3
B\/— () q

F(&) :(12%(0.88&r 4645 ~13325% +14728% -56£%)  (£20.2)

(Y
(Y

i B
s R AR
s a/lW
s RRER A AR
ﬁljﬁé
THb. *ji CT #RBx A D57 I F oy Al ldwic L v JH L 7=,

QJE"’\(W'U

Al SpF Eq. 2-4
f = 5p &) q.

F(&)=20+n)/A+n?)

(&) :\/(Za/b)z +2(2al/b)+2 —(2a/b+1)

[y
[y

B : R AR
b: @B Y A A Mg, b=W-a
P'J%é
Sp: Fig. 211 TERZSINDTZR/LF—
Thb.

19



Fig. 2.12 Sp 7l /7 {E D #EX] .
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fud

e
=

P

O .
?_E._;.L..

Fig. 2.13 Sp

A 5 {5 DI
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27. ZHEIOUEFIE
CCT & o LCF BRI, EBIEE(IC X - T leycle 50 X ZLERE AL FH N HIK D
B BN AL TO ERRE S OFHIZIT - 7.
LTS, AR THWZEREMZETOXAE OB TEEZRT.

B AN AL T, Fig.2.14 [ 3 X 212, BB O AT N2 10A OEGE A AT L,
ERAEP/TI]Y (TR OBMAZNE L, kAT L Y ERHESEZHFE Y L. 225,
X OB DB RET D720, AL EOPEITE VA 7 VO K ST (X250

AH) IZBW T T 72, 7272 L, B EROREOICEEELZ T, 14 7P TiE
A EBLRS I o T

W cosy( X Y )
a=—C0S"'
ity ™
v COSH(W X Y,,)
COSH | 3 X cosg!' | ———rt
i ™
cos(W X a,)
for0=22<
or - =
v Eq.2-5
T,
THEX
m:@%%ﬂﬁé
VvV HEEE
: PR

Yo 1 HEEHE R

—75, CTRBAA CIRE RPN ENM S #HEL, WKDar 7 T4 7 o AEITEY ERHE
SZEH LT,

a=W (1.000196 —4.06319U +11.242U * —106.043U * + 464.335U * —650.677U °)
Eq.2-6

[y

1
U= 12
(BE,A)"“+1

Ey =

2
L (W b J [ 2.1630 +12.219(a, /W )—20.065(a, /W )’
B4, \W +a,
~0.9925(a, /W )* +20.609(a, /W ) —9.9314(a, /W )°* ]

22



ThY,
W ;3R A ilE (mm)
L7747 A (mkN)
Ewm : EIEHEFHIELRE(MPa)
Mot 5 leycle B OB iD= 75 4 7 A (mIkN)
a: TEHEZ (mm)
Thb.

23



2Yo

Pl

Fig. 2.14 [EJiEN AVEICI T HRETT.
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3. BREBIUBE
31, CCTREBRAZAWEEROMER
3.11. SCC FEHDHAME

AWFFETEA LT SCC FEHEBMA L%, LCFRBRICE » WA ER S F71-3 5o
i O % Fig. 3.1 12”7, Fig.3.1 [T X 91T, FEE L [ABRIZ SCC AMTIZ &L VRt
ZR PRI HE R U 7o R S T O RRFA 23 T & SRS HICHER C & 523, ZOMHE OFI G
FEAEEE L 0/ h &<, PEAFTIRO—MICRESINTWS. T72b5, WE3mm+a—7 1>
7 DIRHET SCC T XA ZEA L, E 2mm £ THFHI T 1%, LCFRBERICHtT A Z LickD,
SCC ZZJeiilc DA SCCHIEB A 595 Z LITAkE L7223, WEFEEIZ H A~ ORI A ik i 1 X PR
EW Lo TLE -7, £IZT, SCC TEREARFDOAMIL) % 10%HEMN S TF 4
AN%EFTo7. L, Figd32 274 k912, SCC F&ZLEARDIG % 10%HmS w5 2
SN X DRI OIS S D 2 E N TH o1 B, 2 TORBRA TZO%O
LCF ARBR CITSERITHINAZ R L TWDH Z LR TE 2.

SCC & e eaklptt (WFHIIN LA f Ui S E L7-1%), LCF A 2 L& 1A 7 v
DRHAR L, NFIAMEE CBIE LR % Fig.3.3 1277, M RT Lo, ir¥o SsCC T
TXANEONTWD Z LRI T,

SCC T =%
LCF =%

25



I TEH

# '_-.'_"T.'::g‘ ':’_“:' .;.

i

- e T -
High®vac: SEI PC-std,, 15V %200 2013920267 000164

(b) RISV ((Q) M) DIEK
Fig.3.1 SCC T & A BARY o 7 V57 = 44t e S w723 B (SLCF-1) Dfkii.
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SCC Fx#

RETER | LOFEH

00

L0140205 000253

4 1O
High-vac: BEl PC-std x 200 S0ANE05. DEDZET

(b) RISV ((Q) M) DIEK
Fig.3.2 SCC T E AN BARY A 7 V7 & SR S ¢ /-3 i (SLCF-3
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(a) SLCF-1

(b) SLCF-2
Fig.3.3 SCC T X ZL& A%, BIRAN Z 2 =% DRFEH 2 RO
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3.1.2. LCF X ZiEEEE)

WEAEE TLRBRIS, R TEA, BXT, SCC T E4N 5D LCF & 4t mitRic 9T
DEMT, LCFRBRBIMAEZICIIT 2 S ZUEREE X, BEDOETH D OO L T
MR LD, D%, BF L% 200-300cycle FEE D AM A LI-#I1%, BN 5 25685358
STz, UL, EEEHAEICBMEEEZFAV TS EEbhs. 22T, KEED
FERIZONT S, M0 IR LAMBIIRE % O & ROt R 3 9 2 fEik GRURBII) & 36
B L% 200cycle F2E £ C) ZMp L CxZERIEE AL, BR L.

3121 FEHETEXEMNLO LCF XZER 2T
IR A 7 VS HEIIC 3BT B0 P E A b o Gl REE A A L-. k%% Fig. 3.4

RS, BB R/ A REAZEA L2, Z0%, Fig.34 1277 X912, Eq3-1 T
79 Paris HI) 23 723 — RO EHR CRAFICEHE TX /2.

da/dN =C'(AJ, J" Eq.3-1

best fit curve 7> 545 H V7K BRI, = ZLEREE da/dN 23 [micycle], 4J: 23[KN/m]T&H 5 IFF

C>=9.28x10°
m'=1.56

ThHot-.
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Crack propagation rate, da/dN[m/cycle]

da/dN=C' AJ™ ;
C'=9.28X10°
m' = 1.56

Fatigue J integral range, A J{{kN/m]

Fig. 3.4

30
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3.122. SCCF &) b D LCF EEEE)

Fig. 3.3 12”9 &L 5 722l « 43l L7= SCC T X203, LCF Afif &%) =86 O X Motk E
fif & Fig. 3.5 127, Kl 2®, KH2IL Fig. 3.4 [TR L2 T A0 5 D LCF x4
MR R 2 Ot L7=. Fig.3.5 XV, SLCF1 25 SLCF3#BR A T, i TEMhbLDEH
EREE L RFEOERFEZRLTEY, DEERICK 2 EEHOMBEREE OREITIT L
A ERO BV, 7272 L, SCC T AN HIRAINWEIK THRAE S5 Z L3 T& 72 SLCF3
R TIE, LCF & ZUERBIAREC O T MBI L BN 2 EXHRRBO 5NN, T—H
DIELDENKEL, ELITKENLETHA ).

BLIEICRLIEL DI, BEMTE A EFRO BN - 7= SLCFL 3Bk i T, kA mkim
DR 5P & AT OR S 7= ik L 2o ST, el pk A OB &N K& 2o 72
SLCR3 A T, Hou7chifERAID SCC TEXHDOEANLTE TWeholz., 7ok, Z
DFERZZIT T, +4372 SCC P EHAE AT SCC T & ZE AR F51  CRBRIEH] D
Rk, X525 EOHMNE X > CEBRZFEM L=, SCC TXHAHlHd s Lix
fied CTIREET, SCC T & ZE AR ICHEWT DR & 7 o7z,

—J7, AR CILE FUERF A BB AL THEM L2 Z LI12 XY, LCF RBRBALAE
BOEEEREFH A TE TRV, ERD X 512, SCC T EANREAIZ LNEANT
i ofoie®, LCF RERBHARIE S D AT & ZHER OBIE R RE 4TV 5 AIREMEA
EZHND. ZRUIOWTIE, 33T, XLICHRHTTD.
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Crack propagation rate, da/dN[m/cycle]

107 Crack growth curve

- from fatigue pre- -crack

~da/dN=C' AJ"

- C 9.28 X 10
=1.56

Fig. 3.5 SCC ¥ & &> 5 D LCF ik | 258,

32

50
Fatigue J integral range, A J{{kN/m]




32. CTHERBRAZAWEEROKER

CT & 2T, HHTEHEEB LW SCC 28 N ikbitk, LCF RBric Ly &%
MR X7 OB & Fig. 3.6 (27, 7pds, CTRERA &[RERIZ, U 14mm DR EE
TG TEHMEEAL, SCC AMANC I —T 4 > 7Tk 0 ikBr i £ & % L /2 IREE T
SCC TX&AAEA Lk, WMEmMND 2mm HFHIL T, LCF BRI L7z,

Fig.3.6 ("X 512, CCT B/ SCC ¥ & At R eft L IZIFRI% DAL T
SCC FEHZBALLICH D LT, R EZERDORMEIZTETORBRA TR b
ol I, FMEOBRNBULETHS.
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High-vac:: BE| PC-std;’ 15KV x40 0040315 D0DESE

I
High=vag;, SEl 'PC-std.» 15 KV % 200 014103515 O00ETE

(b) i ((a) HFRERT) FEK
Fig. 3.6 CT i)t (CT-SLCF-1) @ LCF XBR#% ORI
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33. QRIEEREFIHERERVI2L—Vav

Fig.3.7 \Z/~9° & 9 72 Sub-crack #H 3 5% IGSCC =& & ET /L LT, HIREHREIZ
B A 7N H R T TOEAERY I 2 — a2 F i L, sub-crack (2 iéié@”
TR DRIEN FAZ DOV TR L7, FEBRICHENL D, b o5 akaliids LU0 Ik LA
Rk BR 2 Bl U, AOEHRRME 2 S L7z,

AMFFETHEERITHE L7z SUS304 1348 0 IR LEE{EAT B Ch 5 Z LB ATV 5. SUS304

TR IR LAMICE VL, IS —OTHBERBE VIR LA E & I bT 5. R

HERFEN T X Rt BF O INT15 & O T RGBT B 2T 2 2 &0 b v I LI KIZ R
%ﬁ”@%*ébﬁﬁrﬂﬂ“é EMEZDLND. SBIT, PEERPAMEZT 556, £&
HERZHOIHEEOIE Y (0T A AW L, X 2GEREEEICHAERN
ébé kﬂ%ﬂéﬂéﬁ,@Dﬂb@%’i@%w%%mmﬁ%(Uﬁﬁ%)ﬂﬁm?
HZElCky, MAEALEIL, fBHRE L TEEHOMEBEINIC KT Tk & Ao
FEIZEAENAE LD Z BB 2D, —F, MEEC LV HMI :ﬁ1ﬁéﬂ5#%@kbﬁﬁf
FHAV A INADOEETA 7 NVRRETH Y, #0 iR LRI X0 BRM B 2
DR T CERNER L NS Z LR,

T, AMETIE, FEMMITICHTZ D, #0 IR LEEE 2 ZET 256 L BE LK
WSO T HERFBIZMAE L. Thbb, #OELEAELTHRWESE LTH
FAanT (5IERER) T DI BMEREME 2 VI figdT &, B0 iR UEEEANE U254 &
LGt 0 I U ARG REO B BHRFIEAE &2 -l T2 i 247 - 72

3.3.1. ATET IV L IBIT I

FREBTIZWN BT X, Fig.3.8 (TR d & 97, FEBRITHW 72 b KR R OREAER D
127 E Lz, W& SUL Fig3.7 O XA REZET ML, Fig3.8 I Z-T L HIc &2
& a =3.6729mm TE X &L sub-crack O SLHmOFKE D =0.0566mm, ==X %!l sub-crack @ =
b0 7E (AfTEh L TELBEMEICHIT 272 41=0.011mm & L CTHEHT L7-.

AP CITIHA RS 1L =2 — R Abaqus VT 3 Ykﬁ:_&'ﬁ}i‘ VERAT 21T - 7. Abaqus (2
X0, HIHAREM T T & AR L O sub-crack DIEIRICI T DB 0D I O EE R
LU, B I FEaiEs 5 RS i@ﬁﬁJﬁ‘%Idﬁ%*@ﬁ”

AJs = 4% Eq. 3-2

Z LT, EXZ4% L O sub-crack DY J FE#HH A% D> 6 F - F N OERHEE da/dN % FiH
DY 57 & St R BRRE R BRI L W Rl L 7=,

da/dN = C (4J7)", C=1.68x10%, m=1.6 Eq. 3-3

RFONTERIEENS, FERPITEDOR S da 2T HERT 280 K LI AN 23l L, sub-
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crack OHEFEHE (2 AN % e U C sub-crack DR EAG72. 728, KV A 7 VTR T O
TRUTAMH & BEICER S, 0, o7 & FMERRER & [FARICAITIC VT b S 2B
HZ507 COD (RS MIHEE 5Smm) 28 L~ v7e Ak 2Rl L, 15 5o i b B
fFir7-.

LU EDORATICIIME D I UK K D8 A it 2720, 332 fiTrdkols, Hiia
T RkBR D & 153 B AV T APEHRFMEAE & i 0 IR U ARTRRERD B 15 5 V7oA EHRFAEAR 2 N 7.
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Fig.3.7 s A 1254 L7-fRERAY7R IGSCC & HD IR,

St

30 mm
b
=
4
g

Thickness. T=2mm

%

12.5mm

vies—x

Fig.3.8 fRHTICH W T=ET /L.
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3.3.2. FENTIZ VTR

Z T, AWFETIE, FEMHTICHTZY, #0 R LIk BET 256 L BB L7
WA O X ZHEREEZFHA L. T2bb, MR UE{ERAE T TWangEaE s LTH
FAafm (S5EER) T OB R 2 W T fifdT &, M0 IR LB B E U GE &
L T 0 3= U AR IR DR BHREPEAE 2 AN T2 T 21T o 7.

e R LAMMRBRIT, A e=03%, A ¢=05%, A ¢=05%D%KMFTEmMLL. 2B, %
O BEEPASAE THIE DM IR LA 2 N2 E— 7 IS AANMEIE AR U 72 K5 CaklR & b
L, 20k, F—RBF %2 AW TOT RGNS THEREZ 572, £72, A
=1.03%LL EOSAETHMY K LAMRERZ I L7223y, AmIcstBRr 23 E L T LE-
Tele®, T—XORFITIIE Lo T,

RFHIZRM D K LAMT O 27 U ¥ A0—F% Fig. 3.9 725 Fig. 3.11 (2%, SREM:
ERuaFEoT- e AT VU AN—T%4i%, £7, MOELEALL TWDEEETR I 0N
D.

Fig. 3.12 33 X OVFig. 3.13 124 0 iR LA F O B — 7 IS OB LFE 2 ~d. WT o
B, WENOSRMEICBW T HAMBIAAE S 100cycle F2E £ T2 E—Z IS aF LT
D.

E— 7 SR L= OIS I A 0 EOTHHEPAA ¢ KV, Ao2—A ¢ 2 B%R%E
%f SIERBR DI — O B8 & e L C, Fig. 3.14 129, KXV, BRIGZR
ZTZIBPEIROIET) — O T HBR A i 925 &, # 0 3& LIE LT O ) — O B3R IR
A FOZIUTEARTE LWL LA E LTV 5.

Fig. 3.14 OIS ) — OT HERMN S EIN ) —BEOT AR 21572, £ DR % Fig. 3.15 I
AT KO K LARTEORI] — OFT RBERIE, Aol2— A« 2 %EBS#E L5

TW5. 7o, SliERERI KO R LBRE OB A IR KIS (BIRIRE) £ CTHH
FliRAR A 52, ZOLEOIENEOTHOBEKLKPIZIIMHF L. KLY, OTH
DIUNSUVEILTIE, M0 IR LI k% & R A OIS ) — O REMRITE R > T s, L
L, OFTHBRKELRDICONZFOEINEL Y, RRIEITAREIITZ ORI E
K7goTW5. ok, #0IRLAMEOREA T IR UL L2772, RRIGHEEOO
FTHPEFFAMIIE N NE L 2o TV,

AWFFETIE, Fig. 3.15 OEIG ) —HOT A #h# % Fig. 3.16 O X 2 IZZEAFTEIL T,
FEM fi#dT 247> 7=
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A £ =0.3%
400n :at 1 cycle
|| — at 100 cycle
200+ -

Stress [MPa]
=
|

l{)
o
o
I
|

I L I L I L I L I
-04 -02 0 02 04
Strain [%]

-400

Fig.3.9 # ViR LAR T DO 25 U Z/L—7F ; CYC-1, A ¢=0.3%
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A £ =0.5%
400n :at 1 cycle
|| — at 100 cycle
200+ =

Stress [MPa]
=
|

l{)
o
o
I
|

I L I L I L I L I
-04 -02 0 02 04
Strain [%]

-400

Fig.3.10 0 K LA T DL 2T Y L Z/L—7 ; CYC-1, A ¢=0.5%
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A £ =0.7%
400n :at 1 cycle
|| — at 100 cycle
200+ -

Stress [MPa]
=
|

l{)
o
o
I
|

I L I L I L I L I
-04 -02 0 02 04
Strain [%]

-400

Fig. 3.11 MYV K LAMFOE AT U Z—7; CYC-1, A £=0.7%
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——: A £ =0.3%
——: A ¢ =0.5%
>00 —— A £ =0.7%

[

S ¢+ 3o+
2 . . . . . PO |
— )
&

o 0 -
—

)

wn a. Py Py Py T v L @

4 ]
@ . . o . R - R .

[<B) st 4 ° o ® S ® ° 4
(a

-500 .

0 20 40 60 80 100
Number of cycle [cycle]

Fig. 3.12 #: 0 K LA# T O E— 27510284k ; CYC-1
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Peak stress [MPa]

T |——: A £ =0.5% ]
S00F | A Z07%
e e e s s S
0_ _
-5001- —
0 20 40 60 80

——: A £ =0.3%

Number of cycle [cycle]

100

Fig. 3.13 # 0 K LAF T O B — 275024k ; CYC-21
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Stress, o [MPa]

* : Monotonic loading 1
= * . Monotonic loading 2
% m : Cyclic loading 1
. -
2. 4001 : Cyclic loading 2
q
o
— 300F
5
(@)}
§ 200+
)
S oold
= 100—!1 -
© d
"'c—; 0’ A R R SR R
T 0 02 04 06 08 1

Strain, ¢ [%]
Half of strain range, A ¢ /2 [%]

Fig. 3.13 #: 0 K LAK T O B — 27 51024k ; CYC-1
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True stress [MPa]

A DR U AT
k stress - Peak strain?d/%)

1500~ (Pea
I o : HiFHAm
s K=
1000+ . A i
500}, -
] ] ] ] ] ] ] ] ]
0 0.1 0.2 0.3 04

True strain [m/m]

Fig. 3.14 HFHAM I L OUEH LAR FOHEIS ) —HOT 4%
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True stress [MPa]

fRAT1Z F\ V7= Stress-Strain B 1%
— f* DR LS R
LR R LR L IES JE
4 12 (¥ kﬂ o k FE1%)
Peak stress - Pea strainzE %
1500 o e
1000
500 -

0 01 02 03 04
True strain [m/m]

Fig. 3.15 fEHTIZHW - EIR )1 — B O3 A E%
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33.3. fEMTRER

J&IEIPH A 0 =270MPa OFIE TO X ZER Y I = L—r 3 VR % Fig. 3.16 127”7,
HIZIE, #0 IR LA B R LG — O ARk &, IEBEBOBEMAR T OIS — O3 %
BIFR & P T b il R 2 OF 52 L 72, Fig. 3.16 L 0, #: 0 I LI L D& B - JEEBICEE b &7,
X ZLERBMGE S O F X AT, DIREHEE L ZEREE I AAMEMICE T L TR
V, SEHEROBIEXHNRDONDS. E5IC, HikEZUC XD EEZOBEFITITMRY
B UL ORENRD B, #0 IR UE(LEBE LS a1E, IEBEOEE & A TRIER)
EBEL o TWD, i, HEENIE A 2 v ET A 7V Th DA, Fig.3.13 12
RLTZ X 51T, SUS304 8 TIE, BELZHETA 7 VEREE TRV LBIIZE VIE—O
PTHEMRITAMOMIREL &L HICBILT 5. /o T, ETEIHENIET BB SN HE
25 HBE, 0 R UEEKIZ K0 BIRET 5067 — O T BBk & B [E L it 217
I EN, TR I 2L - aOFENICARAIRTHD Z ENRBRIND.

FEM fEHTIC K 015 6o 2 EUEm O O oMM O 2% Fig. 3.17 B LW Fig. 3.18 127~
T EERMOOT A RIS T D &, M0 IR LB LA B E L2 WAIC AT,
M0 IR LI LA BE LG 61E, & ROEROETENRRE V. T7bb, 0K Lk
LicHd, #0 IR UL LZ2RWGEITS, 2l HOBRARKRE <, HikxAHotERICT
FNX—ZHE L TNDLIEREILND. TD), EXHOEREZIEI 5= x/L¥—
MDA T D720, HIRLUEILEBE LG E O FEEHOERDPIESEIE S TEES 2
LDOEZEZLND.

ol & AT 5 A OMERAEICLITTAMIS ) OB % Fig. 3.19 I~ 723, Fig.
3.19 OFEFRIE, VIR U LA BE L7s ) — O3 RBERE AW THIT L7-RRTH 5.
Fig. 3.19 kv, Z&HoEmzEk JORBERENCIT ARSI OEEITRD b,
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T 10%4] O vELmEE |-
o A0 IR IR IES S,
k) (HA 5 | B )
é e Gr_or\]/vth (t:)urve rc])_ffatigue crack
-9 without branchin
Z 10 g .
<
o
% 10° .
c
kS ?
S 107} _
o
o
a
X’
%10'8....1 . A R
S 5 10 50 100

Fatigue J integra rangel, A J; [KN/m]

Fig.3.16 4T I 2 L —3 g UFER & 2RI RIT TR0 IR LI Lo 5%

48



(a) a=3.67

(b)a=3.72mm
Fig.3.17 # VK LI{LZZE LR WIGA O X ZT O OT 20qm (o3<).
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(c)a=3.77mm
Fig. 3.17 #: 0 K Lk % & B L2 WIEE O & 2T EE O O 225541,
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(@ a=3.67mm

(b)a=3.72mm
Fig. 3.18 #:V K LI LA B E L7560 & Zuehmi o OT B0 (HD3F).
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(c)a=3.77mm
Fig. 3.18 # v K Lk %2 &8 Li=E O & Rt 50 O3 201,
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=
Q
o

- A K] (270MPa)
O :Hin/1 (330MPa)
O : &t /) (360MPa)

]_0'5 —Growth curve of fatigue crack
without branching

10'8||||l L L P I T
5 10 50 100

Fatigue J integra rangel, A J; [KN/m]

Crack propagation rate, da/dN [m/cycle]
|_\
o

Fig. 3.19 /il X 24443 % X ZUOMERIEEC RKIT AT S D F 28,
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4. (L
WFZETIE— B AR R ERT TSI RSN (BUF, ISCCl Lwo.) kb &
HOIFAEDHER S TR B BR R AL 2 A, KRHUERIC X DRFESRESMEM S vz
Y O & RHERFEFEDOZ LM AR L, TOEENELXDL ZE2HME LT, —A7
T A FRAT L AP SUS304 ZXFRIZL T, IS REINIC LY IEA LT IGSCC & &N
WA 7 VP J7 Al & 5 T T B oD & R R g s 2 G AL L 7
FONIRER IS L TUTITRT.

1) FEM fBHTORR IV RIS R E AT L5 LS RKOEREL LRI S HDOLNERKDOLDIT
HRTETT 2 Z LR s, SHIT, Z0%ROEEERITHVEIZ ZOZEITHED L,
Al S KA T 5 S RHOMEREE TR S KO X HORRICHL L.

2) SCC T X&MLY A 7 VTR A FRu L, JE57TE RN OO A 7 Vs
BROFER & LR LTz, ZDfER, SCC T &N O DIRY A 7 Vg & SR &, %
TTEHNO OIRY A 7 VT T EHEREE TIIRE REFR bR o7, Ziug, &R
£ SME OHIRD HRE T & Ao 7o BREAA: 200 A1 7 VR E TIT, flE o2
WERL Wb Tho .

=

3) R 2IZHOWTIE, ikt R ERBRAITMNZ T CT B ICBWT b RO 21T

ST,

4) THERII2L—Ta CORE, B IRLIELZBE LI-HE LB/ LRVGEEDE
RiERZFE 2T 5 &, BV IRLEBLZ BB LGOS RIT, HBEOHAITLANT
Rl & HOFBENRLR ), BIERFE L. ZofRRIT, SRHERTHFELSET S
OITIE, MEIOMD IR UL A B E T 20 ERHDH I L 2RR LTS,
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BE TR

[1] BARENS FCC INERE, MdlFHEM k0 7 U — 797 & ZURHRC B9 2 bt
78 () ~ (IV), (1984-1987)
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fhi S2BRT — sk

g7 —4% U Ak
No. | #Br 7 DOREFR RER R
1 LCF-1
2 LCF-2 9T X G5 0 LCF & SR ikER
3 LCF-3
4 SLCF-1
5 SLCF-2 SCC F =25 D LCF &= Zdih R ik
6 SLCF-3
7 MT-1 o N
HHAMIC X A8 ERE
8 MT-2
9 CYC-1 )
v IR U AR
10 CYC-2
11 HHAM FTOEZMERY I 2 L—3 3 ViR
12 HOIR LAMAEBB L -SSR I 2L — g UHER
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No.1LCF-1

N [cycle] da/dN [m/cycle] AJF [KN/m]
250 8.270E-07 15.66
280 9.230E-07 15.90
310 8.560E-07 16.18
340 7.060E-07 16.46
370 7.640E-07 16.74
400 8.270E-07 17.03
430 8.120E-07 17.23
460 8.610E-07 17.47
490 8.930E-07 17.79
520 8.220E-07 18.04
550 8.080E-07 18.30
580 8.510E-07 18.59
610 9.340E-07 18.83
640 9.350E-07 19.09
670 7.540E-07 19.40
700 6.230E-06 19.57
740 1.300E-06 20.34
770 1.130E-06 20.76
800 1.070E-06 21.21
830 1.190E-06 21.65
860 1.160E-06 22.11
890 1.170E-06 22.50
920 1.240E-06 22.92
950 1.300E-06 23.44
980 1.310E-06 23.94
1010 1.190E-06 24.28
1040 1.160E-06 24.53
1070 1.280E-06 24.90
1100 1.330E-06 25.35
1130 1.410E-06 25.76
1160 1.530E-06 26.21
1190 1.510E-06 26.70
1220 1.470E-06 27.16
1250 1.530E-06 27.65
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1280 1.610E-06 28.12
1310 1.640E-06 28.66
1340 1.630E-06 29.24
1370 1.720E-06 29.79
1400 1.840E-06 30.44
1430 1.750E-06 31.05
1460 1.770E-06 31.62
1490 1.960E-06 32.29
1520 2.020E-06 32.99
1550 2.070E-06 33.72
1580 2.180E-06 34.50
1610 2.240E-06 35.41
1640 2.290E-06 36.23
1670 2.320E-06 36.99
1700 2.380E-06 37.83
1730 2.460E-06 38.73
1760 2.550E-06 39.89
1790 2.690E-06 41.09
1820 2.850E-06 42.20
1850 2.910E-06 43.36
1880 3.110E-06 44.72
1910 3.480E-06 46.26
1940 3.720E-06 47.99
1970 3.950E-06 50.09
2000 3.330E-06 51.56
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No. 2 LCF-2

N [cycle] da/dN [m/cycle] AJF [KN/m]
250 5.120E-07 12.90
260 5.230E-07 13.20
270 4.480E-07 13.30
280 4.470E-07 13.50
290 5.370E-07 13.60
300 5.630E-07 13.70
310 5.120E-07 13.90
320 5.390E-07 14.20
330 6.030E-07 14.40
340 6.030E-07 14.70
350 5.750E-07 14.90
360 6.330E-07 15.20
370 6.250E-07 15.50
380 6.640E-07 15.70
390 7.100E-07 16.00
400 6.590E-07 16.30
410 7.180E-07 16.60
420 7.640E-07 16.90
430 7.530E-07 17.10
440 6.880E-07 17.40
450 7.630E-07 17.90
460 8.930E-07 18.30
470 9.450E-07 18.70
480 9.250E-07 19.10
490 8.650E-07 19.60
500 9.040E-07 20.00
510 9.460E-07 20.60
520 1.060E-06 21.10
530 1.120E-06 21.70
540 1.130E-06 22.50
550 1.250E-06 23.10
560 1.360E-06 23.90
570 1.320E-06 24.70
580 1.230E-06 25.10
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590 1.210E-06 24.02
600 1.270E-06 24.31
610 1.370E-06 24.61
620 1.390E-06 25.02
630 1.340E-06 25.34
640 1.410E-06 25.71
650 1.390E-06 26.20
660 1.450E-06 26.57
670 1.500E-06 26.85
680 1.480E-06 27.21
690 1.410E-06 27.58
700 1.430E-06 28.00
710 1.650E-06 28.42
720 1.730E-06 28.79
730 1.760E-06 29.24
740 1.810E-06 29.72
750 1.840E-06 30.21
760 1.820E-06 30.78
770 1.970E-06 31.40
780 2.120E-06 32.04
790 1.960E-06 32.72
800 2.040E-06 33.33
810 2.160E-06 34.03
820 2.170E-06 34.81
830 2.340E-06 35.50
840 2.460E-06 36.07
850 2.490E-06 36.84
860 2.530E-06 38.02
870 2.700E-06 39.11
880 2.900E-06 40.00
890 3.030E-06 41.10
900 3.060E-06 42.32
910 3.230E-06 43.57
920 2.780E-06 45.00
930 3.110E-06 45.79

60




No. 3 LCF-3

N [cycle] da/dN [m/cycle] AJF [KN/m]
N da/dN AJfTKN/m]
250 5.930E-07 14.30
260 6.630E-07 14.60
270 6.630E-07 14.90
280 6.320E-07 15.10
290 6.960E-07 15.30
300 6.870E-07 15.60
310 7.310E-07 15.80
320 7.810E-07 16.10
330 7.250E-07 16.50
340 7.890E-07 16.80
350 8.400E-07 17.00
360 8.280E-07 17.20
370 7.570E-07 17.60
380 8.400E-07 18.10
390 9.820E-07 18.50
400 1.040E-06 18.90
410 1.020E-06 19.30
420 9.520E-07 19.80
430 9.940E-07 20.30
440 1.040E-06 20.80
450 1.160E-06 21.30
460 1.240E-06 22.00
470 1.240E-06 22.70
480 1.370E-06 23.40
490 1.490E-06 24.10
500 1.450E-06 24.90
510 1.350E-06 25.40
520 1.410E-06 23.54
530 1.440E-06 23.93
540 1.230E-06 24.24
550 1.230E-06 24.55
560 1.480E-06 24.74
570 1.550E-06 24.91
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580 1.410E-06 25.26
590 1.480E-06 25.74
600 1.660E-06 26.23
610 1.660E-06 26.74
620 1.580E-06 27.14
630 1.740E-06 27.59
640 1.720E-06 28.09
650 1.830E-06 28.50
660 1.950E-06 29.05
670 1.810E-06 29.63
680 1.970E-06 30.18
690 2.100E-06 30.69
700 2.070E-06 31.05
710 1.890E-06 31.63
720 2.100E-06 32.49
730 2.450E-06 33.28
740 2.600E-06 33.96
750 2.540E-06 34.79
760 2.380E-06 35.62
770 2.490E-06 36.45
780 2.600E-06 37.38
790 2.910E-06 38.38
800 3.090E-06 39.52
810 3.100E-06 40.84
820 3.420E-06 42.06
830 3.730E-06 43.38
840 3.620E-06 44.84
850 3.390E-06 45.69
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No. 4 SLCF-1

N [cycle] da/dN [m/cycle] AJF [KN/m]
370 6.680E-07 14.95
400 6.670E-07 15.08
430 6.930E-07 15.20
460 6.740E-07 15.36
490 6.100E-07 15.51
520 7.120E-07 15.65
550 7.380E-07 15.79
580 7.890E-07 15.93
610 7.410E-07 16.10
640 6.560E-07 16.27
670 6.650E-07 16.43
700 6.880E-07 16.53
730 7.300E-07 16.65
760 7.140E-07 16.82
790 6.260E-07 16.99
820 7.340E-07 17.10
850 8.280E-07 17.23
880 6.830E-07 17.39
910 7.010E-07 17.57
940 7.510E-07 17.73
970 7.670E-07 17.88
1000 7.370E-07 18.03
1030 7.340E-07 18.17
1060 8.330E-07 18.35
1090 7.540E-07 18.51
1120 7.140E-07 18.70
1150 8.080E-07 18.90
1180 7.120E-07 19.07
1210 7.260E-07 19.23
1240 8.080E-07 19.38
1270 7.920E-07 19.58
1300 8.700E-07 19.80
1330 9.180E-07 19.97
1360 9.150E-07 20.18
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1390 8.990E-07 20.40
1420 8.950E-07 20.60
1450 9.570E-07 20.82
1480 8.990E-07 21.02
1510 9.200E-07 21.25
1540 9.760E-07 21.51
1570 9.230E-07 21.79
1600 1.000E-06 22.10
1630 1.100E-06 22.35
1660 1.120E-06 22.64
1690 1.140E-06 22.94
1720 1.170E-06 23.28
1750 1.150E-06 23.62
1780 2.980E-06 23.87
1840 1.340E-06 23.83
1870 1.480E-06 24.22
1900 1.470E-06 24.66
1930 1.380E-06 25.11
1960 1.370E-06 25.39
1990 1.360E-06 25.74
2020 1.360E-06 26.21
2050 1.350E-06 26.62
2080 1.420E-06 27.05
2110 1.480E-06 27.53
2140 1.550E-06 28.05
2170 1.550E-06 28.63
2200 1.620E-06 29.15
2230 1.710E-06 29.60
2260 1.770E-06 30.19
2290 1.810E-06 30.79
2320 1.860E-06 31.40
2350 2.060E-06 32.17
2380 2.130E-06 32.88
2410 2.150E-06 33.63
2440 2.270E-06 34.45
2470 2.360E-06 35.28
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2500

2.580E-06

35.79
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No. 5 SLCF-2

N [cycle] da/dN [m/cycle] AJF [KN/m]
310 8.570E-07 17.75
340 8.530E-07 18.09
370 8.370E-07 18.42
400 8.860E-07 18.77
430 8.750E-07 19.14
460 8.650E-07 19.45
490 9.210E-07 19.74
520 9.430E-07 20.10
550 9.200E-07 20.50
580 9.680E-07 20.93
610 1.050E-06 21.36
640 1.080E-06 21.83
670 1.080E-06 22.33
700 1.060E-06 22.75
730 1.090E-06 23.16
760 1.110E-06 23.62
790 1.120E-06 24.08
820 1.170E-06 24.62
850 1.240E-06 25.20
880 1.290E-06 25.79
910 1.320E-06 26.49
940 1.420E-06 27.22
970 1.480E-06 27.87
1000 1.540E-06 28.61
1030 1.620E-06 29.47
1060 1.670E-06 30.35
1090 1.750E-06 31.32
1120 1.940E-06 32.42
1150 2.040E-06 33.61
1180 2.100E-06 34.86
1210 2.250E-06 36.16
1240 2.370E-06 37.68
1270 2.580E-06 39.39
1300 2.830E-06 41.28
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1330 3.070E-06 43.48
1360 3.280E-06 46.04
1390 3.530E-06 48.92
1420 3.930E-06 52.02
1450 4.440E-06 55.64
1480 5.200E-06 60.30
1510 6.360E-06 66.41
1540 8.200E-06 75.03
1570 1.130E-05 89.10
1600 3.690E-06 116.49
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No. 6 SLCF-3

N [cycle] da/dN [m/cycle] AJF [KN/m]
260 4.920E-07 12.29
280 5.010E-07 12.29
300 4.890E-07 12.48
320 5.470E-07 12.45
340 4.580E-07 12.70
360 4.530E-07 12.65
380 5.220E-07 12.71
400 5.750E-07 12.77
420 5.360E-07 12.80
440 4.390E-07 12.91
460 5.470E-07 12.97
480 6.690E-07 13.07
500 4.870E-07 13.11
520 3.690E-07 13.16
540 4.070E-07 13.20
560 4.550E-07 13.29
580 4.660E-07 13.42
600 5.320E-07 13.43
620 5.390E-07 13.48
640 3.960E-07 13.53
660 4.610E-07 13.62
680 5.680E-07 13.69
700 4.970E-07 13.78
720 4.730E-07 13.79
740 4.920E-07 13.89
760 5.110E-07 13.90
780 5.020E-07 14.01
800 4.850E-07 14.08
820 5.170E-07 14.12
840 4.390E-07 14.21
860 5.190E-07 14.25
880 5.790E-07 14.25
900 5.680E-07 14.41
920 5.880E-07 14.47
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940 4.770E-07 14.55
960 3.780E-07 14.69
980 4.390E-07 14.65
1000 5.860E-07 14.74
1020 6.370E-07 14.79
1040 5.920E-07 14.92
1060 5.090E-07 14.98
1080 5.180E-07 15.02
1100 5.280E-07 15.07
1120 5.330E-07 15.22
1140 5.400E-07 15.29
1160 5.180E-07 15.36
1180 4.830E-07 15.48
1200 4.690E-07 15.51
1220 5.870E-07 15.55
1240 5.820E-07 15.70
1260 4.640E-07 15.83
1280 4.250E-07 15.89
1300 5.180E-07 15.90
1320 5.890E-07 15.92
1340 5.890E-07 15.99
1360 6.050E-07 16.12
1380 4.730E-07 16.14
1400 5.210E-07 16.25
1420 5.840E-07 16.39
1440 4.960E-07 16.44
1460 6.030E-07 16.54
1480 6.180E-07 16.57
1500 4.800E-07 16.64
1520 4.830E-07 16.67
1540 6.290E-07 16.82
1560 6.100E-07 16.93
1580 6.780E-07 17.12
1600 7.590E-07 17.14
1620 6.680E-07 17.28
1640 6.290E-07 17.34
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1660 6.080E-07 17.40
1680 6.410E-07 17.58
1700 6.610E-07 17.59
1720 5.690E-07 17.78
1740 6.560E-07 17.91
1760 7.110E-07 17.96
1780 6.140E-07 18.14
1800 6.820E-07 18.25
1820 6.510E-07 18.30
1840 7.220E-07 18.32
1860 7.660E-07 18.47
1880 7.730E-07 18.72
1900 8.460E-07 18.75
1920 7.560E-07 18.95
1940 7.250E-07 19.17
1960 6.890E-07 19.37
1980 6.630E-07 19.35
2000 6.660E-07 19.48
2020 7.780E-07 19.73
2040 7.790E-07 19.58
2060 6.650E-07 19.89
2080 7.580E-07 19.85
2100 8.080E-07 20.04
2120 7.890E-07 20.24
2140 7.880E-07 20.35
2160 8.250E-07 20.40
2180 7.500E-07 20.67
2200 8.240E-07 20.74
2220 9.190E-07 20.90
2240 7.720E-07 21.07
2260 8.930E-07 21.23
2280 9.650E-07 21.46
2300 8.710E-07 21.61
2320 9.070E-07 21.82
2340 9.560E-07 21.95
2360 9.490E-07 22.15
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2380 1.000E-06 22.31
2400 9.940E-07 22.53
2420 1.020E-06 22.77
2440 1.130E-06 22.97
2460 1.120E-06 23.30
2480 1.070E-06 23.49
2500 1.100E-06 23.79
2520 1.090E-06 23.90
2540 1.080E-06 24.17
2560 1.190E-06 24.42
2580 1.190E-06 24.66
2600 1.190E-06 24.96
2620 1.220E-06 25.27
2640 1.250E-06 25.66
2660 1.370E-06 25.92
2680 1.390E-06 26.30
2700 1.500E-06 26.45
2720 1.480E-06 26.76
2740 1.460E-06 27.30
2760 1.600E-06 27.57
2780 1.490E-06 27.95
2800 1.620E-06 28.44
2820 1.590E-06 28.79
2840 1.550E-06 29.29
2860 1.760E-06 29.85
2880 1.740E-06 30.23
2900 1.750E-06 30.71
2920 1.780E-06 31.22
2940 1.890E-06 31.63
2960 2.060E-06 32.28
2980 2.100E-06 33.02
3000 2.330E-06 33.58
3020 2.250E-06 34.30
3040 2.140E-06 35.00
3060 2.240E-06 35.84
3080 2.330E-06 36.58
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No. 7 MT-1

Total Strain (%) Stress (MPa) Ture Strain (%) True stress (MPa)
0.009263 18.157466 0.009262571 18.15914793
0.019655 39.298146 0.019653069 39.30587005
0.029452 60.223144 0.029447664 60.24088092
0.039229 79.821112 0.039221307 79.85242502
0.049443 100.003016 0.049430781 100.0524605
0.05981 119.24378 0.059792121 119.3150997
0.069413 136.84196 0.06938892 136.9369461
0.079417 152.350466 0.079385481 152.4714582
0.089169 165.423357 0.089129268 165.5708634
0.099299 176.226804 0.099249731 176.4017955
0.109415 185.320305 0.109355185 185.5230732
0.119407 192.071689 0.119335767 192.301036
0.129445 198.130127 0.129361292 198.3865965
0.139697 202.885123 0.139599515 203.1685474
0.149632 206.8694 0.149520163 207.1789428
0.159409 210.350489 0.159282079 210.6858066
0.169384 213.346028 0.169240707 213.707402
0.179658 216.013688 0.179496808 216.4017739
0.189424 218.034938 0.189244819 218.4479485
0.199151 219.926991 0.198952957 220.3649778
0.209377 221.904893 0.209158112 222.3695108
0.219402 223.266559 0.219161665 223.7564103
0.229785 224.957805 0.229521398 225.4747243
0.239611 226.173063 0.239324391 226.7149985
0.249422 227.364733 0.24911146 227.9318307
0.259502 228.770599 0.259165875 229.3642633
0.269325 229.964395 0.26896297 230.5837466
0.279498 231.04663 0.279108131 231.6924007
0.289633 231.878547 0.289214372 232.5501438
0.299203 233.11208 0.298756279 233.8095583
0.309687 234.044932 0.309208458 234.7697387
0.319624 234.816713 0.319114288 235.5672436
0.329452 235.812038 0.328910496 236.5889255
0.339484 236.682417 0.338909054 237.4859159
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0.349884 237.706217 0.34927333 238.537913
0.359314 238.364313 0.358670009 239.2207893
0.36936 239.129082 0.368679541 240.0123292
0.379112 239.772303 0.378395182 240.6813086
0.389035 240.787603 0.388280216 241.7243511
0.398977 241.511573 0.398183197 242.4751486
0.409622 242.362402 0.408785333 243.3551717
0.419641 242.818416 0.418762963 243.8373816
0.429249 243.619734 0.428330354 244.6654693
0.439241 244.523262 0.438279152 245.5973084
0.449438 245.117397 0.448431043 246.2190477
0.460024 245.729169 0.458969123 246.8595822
0.469976 246.579786 0.468875061 247.7386518
0.479765 247.34328 0.478617796 248.5299465
0.489163 247.713446 0.487970485 248.9251685
0.499563 248.606136 0.498319324 249.8480803
0.509334 249.127811 0.508041282 250.3967036
0.519478 249.772307 0.518133368 251.0698192
0.529544 250.279107 0.528146846 251.604445
0.539591 251.10975 0.538140424 252.4647156
0.549507 251.552801 0.548002719 252.9351013
0.559418 252.135674 0.557859069 253.5461663
0.56957 252.692836 0.567954083 254.1320986
0.579972 253.438905 0.578296637 254.9087797
0.589383 253.795896 0.587652933 255.2917259
0.599268 254.53219 0.597479531 256.05752
0.609446 255.021991 0.607596389 256.5762123
0.619509 255.435293 0.617597932 257.0177376
0.629604 256.239373 0.627630274 257.8526663
0.639567 256.949531 0.637530449 258.5928954
0.649455 257.38557 0.647355128 259.0571735
0.65949 257.896195 0.657324879 259.5969946
0.669255 258.377921 0.667025431 260.1071282
0.679288 258.953782 0.676991234 260.712824
0.689466 259.424883 0.687100052 261.2135294
0.699756 259.816935 0.697319069 261.6350196
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0.709398 260.272524 0.706893609 262.1188921
0.719361 260.895984 0.716785941 262.772768

0.729575 261.391947 0.726926476 263.2989973
0.739381 261.875585 0.736660978 263.8118433
0.749214 262.306737 0.746421332 264.2719758
0.759385 262.746601 0.756516187 264.7418593
0.769637 263.467596 0.766690404 265.4953401
0.779126 263.847536 0.776106487 265.9032408
0.789735 264.366661 0.786632915 266.4544571
0.79947 264.626117 0.79629117 266.7417234
0.809712 265.252552 0.806451421 267.4003337
0.819354 265.880049 0.816015519 268.0585478
0.829599 266.279326 0.826176742 268.4883766
0.839543 266.760627 0.836038439 269.0001972
0.849333 267.121018 0.845746461 269.389765

0.859616 267.706654 0.85594234 270.0079032
0.869696 268.020296 0.865935929 270.3512578
0.879161 268.465048 0.875318882 270.825288

0.889525 268.718554 0.885592032 271.1088727
0.899324 269.403425 0.895304165 271.8262347
0.909824 269.88005 0.905710036 272.3354835
0.919249 270.270403 0.915049622 272.754861

0.929442 270.546434 0.925149266 273.0610062
0.939655 271.070234 0.935267705 273.617359

0.949481 271.514985 0.94500176 274.0929682
0.959194 271.860077 0.954622941 274.4677425
0.969138 272.263817 0.96447198 274.9024291
0.979762 272.756805 0.974993454 275.4291725
0.989423 273.265517 0.98456026 275.9692689
0.99946 273.613371 0.99449843 276.3480272
51.05765433 800.6130257 41.24913947 1209.387257
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No. 8 MT-2

Total Strain (%) Stress (MPa) Ture Strain (%) True stress (MPa)
0.009136 18.777313 0.009135583 18.7790285
0.019093 40.313659 0.019091178 40.32135609
0.029411 60.769681 0.029406676 60.78755397
0.03958 81.077806 0.039572169 81.1098966
0.049515 100.199998 0.049502745 100.249612
0.059817 117.910588 0.059799117 117.9811186
0.069482 133.824534 0.069457872 133.917518
0.079353 148.033847 0.079321532 148.1513163
0.089519 159.925055 0.089478956 160.0682183
0.099401 170.072742 0.09935163 170.241796
0.109439 178.885963 0.109379159 179.081734
0.119364 186.409766 0.119292818 186.6322722
0.129175 192.51984 0.129091641 192.7685275
0.139422 197.694726 0.139324898 197.9703559
0.149639 201.967783 0.149527152 202.2700056
0.159071 206.043858 0.158944616 206.371614
0.169518 209.559584 0.16937448 209.9148252
0.179639 211.996049 0.179477842 212.3768766
0.189319 214.417002 0.189140017 214.8229341
0.199161 216.669234 0.198962937 217.1007546
0.209372 218.796732 0.209153122 219.2548311
0.219462 220.430604 0.219221534 220.9143654
0.229616 221.892993 0.229352785 222.4024948
0.239465 223.329458 0.239178739 223.8642539
0.249493 224.936768 0.249182283 225.4979695
0.259438 226.240636 0.259102041 226.8275902
0.269489 227.30906 0.269126529 227.9216329
0.279386 228.471619 0.278996443 229.1099367
0.289593 229.520918 0.289174487 230.1855945
0.299187 230.697714 0.298740326 231.3879316
0.309861 231.67859 0.30938192 232.3964716
0.319247 232.498607 0.318738489 233.2408518
0.329437 233.554919 0.328895545 234.3243353
0.339601 234.531545 0.339025658 235.3280165
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0.349014 235.465884 0.34840636 236.2876929
0.359476 236.477572 0.358831429 237.3276521
0.369501 237.16393 0.368820022 238.0402531
0.379472 238.127594 0.378753821 239.0312215
0.389376 238.817989 0.38861989%4 239.7478889
0.399463 239.657981 0.398667265 240.615326

0.409634 240.451649 0.408797284 241.4366207
0.419571 241.365377 0.418693255 242.3780761
0.429761 242.155645 0.428840165 243.1963355
0.43937 243.05641 0.438407588 244.1243269
0.449498 243.635671 0.448490775 2447308085
0.459633 244417227 0.458579913 245.5406492
0.469377 24499415 0.468278861 246.1440962
0.479488 245.644809 0.478342118 246.8226464
0.489249 246.418715 0.488056066 247.6243161
0.499558 247.288031 0.498314349 248.5233781
0.509567 248.075962 0.508273101 249.3400752
0.519323 248.600611 0.517979169 249.8916512
0.529652 249.480765 0.528254277 250.8021449
0.539773 250.077662 0.538321447 251.4275137
0.549159 250.726834 0.54765662 252.103723

0.559213 251.072775 0.557655209 252.4768066
0.569453 251.936142 0.567837746 253.3707999
0.579233 252.496915 0.577561896 253.9594605
0.589297 253.32947 0.587567437 254.822333

0.599225 253.792921 0.597436787 255.3137116
0.609236 254.299934 0.607387661 255.8492207
0.619698 254.885144 0.617785768 256.4646621
0.629771 255.651825 0.627796229 257.2618461
0.639651 256.262323 0.637613915 257.9015075
0.649188 256.68795 0.64708985 258.3543374
0.659688 257.183913 0.657521581 258.8805244
0.66994 257.957394 0.667705875 259.6855538
0.679374 258.556204 0.677076654 260.3127676
0.689192 259.020505 0.686827928 260.8056536
0.699599 259.828198 0.69716316 261.6459535
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0.709696 260.121865 0.70718951 261.9679395
0.719547 260.914683 0.716970612 262.7920868
0.729384 261.153315 0.726736859 263.0581255
0.739429 261.858798 0.736708626 263.7950579
0.74966 262.17414 0.746864014 264.1395547
0.759666 262.770188 0.756795068 264.7663638
0.769799 263.466533 0.766851166 265.4946957
0.77935 263.944859 0.776328755 266.0019133
0.789795 264.286338 0.786692444 266.3736583
0.799308 264.863474 0.796130455 266.9805489
0.809307 265.3248 0.806049674 267.4720922
0.819488 265.901086 0.81614843 268.0801135
0.829868 266.281664 0.826443528 268.4914503
0.839477 266.858375 0.835972988 269.0985897
0.849538 267.523908 0.845949734 269.7966253
0.859687 267.747878 0.856012734 270.0496717
0.869541 268.326714 0.865782266 270.6599248
0.879495 268.754253 0.875649971 271.1179332
0.889497 269.182218 0.885564279 271.5765858
0.899293 269.709417 0.895273441 272.1348949
0.90956 270.265303 0.905448416 272.7235281
0.91964 270.778266 0.91543706 273.2684512
0.929163 271.295266 0.924872835 273.8160412
0.939238 271.53156 0.934854586 274.0818876
0.949271 271.931687 0.944793735 274.5130556
0.959482 272.571084 0.954908205 275.1863545
0.969548 273.105721 0.964878044 275.7536121
0.979354 273.471425 0.974589412 276.1496783
0.989699 273.851365 0.984833555 276.5616692
0.999029 274.27763 0.994071695 277.0177431
52.47206256 798.0665466 42.18111969 1216.828524
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No.9 CYC-1

M0 IR LIS T) — O A Bk

ot [Mpa] et [m/m] oh [Mpa] en [%] Total Strain | Stress Range

Range (%) (MPa)
215.7177287 | 0.0015008 215.3942224 | 0.150192667 | 0.300385333 | 430.7884448
257.3667877 | 0.002499481 | 256.7243077 | 0.2502607 0.5005214 513.4486154
294.4822329 | 0.003492895 | 293.4554318 | 0.3499002 0.6998004 586.9108636
1017.689245 | 0.251010133 | 791.7769771 | 28.53231084

AT U A —7 : Ae=0.3%, lcycle

Total Strain (%) Stress (MPa)
-0.000137 0.120266
-0.000412 0.12248
0.001388 1.894302
0.002949 4515219
0.004585 6.776813
0.006137 9.089021
0.007422 11.367437
0.008962 13.443541
0.010715 15.776261
0.012407 17.951381
0.013688 20.123845
0.01523 22.375847
0.016842 24.360165
0.018258 26.812561
0.020189 28.797616
0.021267 31.073524
0.022879 33.172943
0.024288 35.179395
0.026221 37.376503
0.027633 39.351524
0.028703 41.456845
0.030417 43.579579
0.031891 45,5031
0.033696 47.568431
0.035424 49.662537
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0.036235 51.751922
0.038056 53.960687
0.039709 55.869156
0.041051 57.678165
0.042684 59.789537
0.044062 61.613302
0.045049 63.526198
0.047085 65.355572
0.048049 67.313917
0.049992 69.359918
0.05151 71.229872
0.052779 72.793922
0.054564 74.783994
0.055907 76.464031
0.057287 78.306685
0.05883 79.985984
0.060298 81.705716
0.061917 83.304002
0.063937 84.907895
0.065017 86.549269
0.066669 88.369493
0.068164 89.712637
0.06964 91.232861
0.070891 92.658937
0.07247 94.166469
0.074027 95.650391
0.07565 96.829442
0.076578 98.361765
0.078456 99.772052
0.080154 101.121836
0.081463 102.236253
0.083175 103.594892
0.084481 104.896274
0.08559 105.963323
0.087144 107.169231
0.089252 108.575238
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0.090394 109.691868
0.091877 110.652079
0.093603 111.829802
0.095086 112.818936
0.096488 114.035025
0.098057 114.786873
0.09928 116.008571
0.100808 116.98885

0.102825 117.800315
0.103872 118.729537
0.105178 119.611242
0.106623 120.461517
0.108376 121.32758

0.109844 122.164721
0.111647 123.183516
0.113423 124.28111

0.114729 124.765716
0.116038 125.41176

0.117371 126.250228
0.119498 127.155102
0.120499 127.633215
0.121593 128.197655
0.123594 128.983738
0.124426 129.529436
0.126586 130.332932
0.127928 130.90652

0.129416 131.631216
0.130951 132.185178
0.132647 132.904266
0.134165 133.336191
0.135548 133.937817
0.136828 134.417849
0.138307 134.887994
0.139792 135.391931
0.14091 136.003591
0.143003 136.628237
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0.144479 136.996561
0.145915 137.483676
0.147316 137.818208
0.149062 138.448609
0.150318 138.656677
0.149615 136.275407
0.147984 133.564033
0.145874 130.679269
0.144768 128.55742
0.142915 126.32711
0.141809 124.123215
0.139608 121.652963
0.138226 119.508094
0.136256 117.49751
0.135174 115.247721
0.133581 113.187555
0.131948 110.740028
0.13006 108.64179
0.128911 106.646553
0.127776 104.58432
0.125816 102.511316
0.124156 100.241458
0.12259 98.233383
0.121083 96.307354
0.119796 94.159533
0.118082 92.05008
0.116615 90.073731
0.114987 88.007957
0.113602 85.922852
0.112102 83.817236
0.110753 81.846199
0.109167 79.852142
0.107665 77.756708
0.106165 75.726202
0.104878 73.56333
0.103269 71.701787
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0.101862 69.619191
0.100265 67.618346
0.098882 65.653064
0.097253 63.320787
0.096028 61.584822
0.094018 59.463269
0.092247 57.315153
0.09095 55.24628
0.089655 53.215037
0.088344 51.181137
0.086694 49.208035
0.084691 47.104927
0.083754 45.085784
0.082157 43.035799
0.080447 40.946858
0.079284 39.116009
0.077631 36.985748
0.07586 34.99302
0.074511 33.087207
0.07318 31.202497
0.071616 29.123294
0.069745 26.962783
0.068352 24.87148
0.06757 22.906494
0.065622 20.892073
0.064228 18.995852
0.062673 17.037506
0.061479 15.094655
0.059688 12.968231
0.05775 10.924002
0.056639 9.005647
0.054998 6.972632
0.05383 5.215271
0.052023 3.202031
0.050983 1.10999
0.049031 -0.866138
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0.047596 -2.739854

0.046251 -4.726164

0.044539 -6.754678

0.043068 -8.648316

0.041504 -10.621492
0.039935 -12.540291
0.038593 -14.324878
0.036991 -16.180149
0.03581 -18.238766
0.034399 -19.960711
0.032892 -21.809563
0.030851 -23.756842
0.029583 -25.537002
0.028222 -27.356562
0.02666 -29.269163
0.025294 -31.085329
0.02368 -33.013055
0.022047 -34.844568
0.020471 -36.536706
0.019224 -38.388657
0.0177 -40.040435
0.016563 -41.775218
0.014892 -43.473332
0.013201 -45.251279
0.011816 -47.01351

0.01044 -48.488946
0.008585 -50.321566
0.007005 -51.798184
0.005074 -53.70134

0.004027 -55.182901
0.002475 -56.877694
0.001316 -58.437096
-0.000516 -60.03907

-0.001899 -61.786692
-0.00329 -63.139649
-0.005231 -64.64364

83



-0.006763 -65.985456
-0.007832 -67.550097
-0.00946 -69.058883
-0.010757 -70.528565
-0.012085 -71.980834
-0.013776 -73.428676
-0.015119 -74.804653
-0.017223 -76.216194
-0.018369 -77.695984
-0.02017 -79.163231
-0.021234 -80.385445
-0.022906 -81.679376
-0.024161 -83.125595
-0.025458 -84.475084
-0.02707 -85.750053
-0.028462 -87.072833
-0.030261 -88.375839
-0.032003 -89.563891
-0.033181 -90.750468
-0.034955 -92.04248
-0.036058 -93.241526
-0.037949 -94.498049
-0.039545 -95.915124
-0.040742 -97.019802
-0.043039 -98.270422
-0.043973 -99.292536
-0.045513 -100.400165
-0.046986 -101.500416
-0.048082 -102.616678
-0.049558 -103.690957
-0.051613 -104.731148
-0.052729 -105.899574
-0.054381 -106.840602
-0.056062 -107.985196
-0.057571 -108.973001
-0.058889 -110.153454
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-0.060326 -110.9782
-0.062073 -112.114014
-0.062974 -113.03689
-0.064614 -113.954307
-0.066607 -115.125094
-0.067426 -115.877458
-0.0694 -116.861132
-0.070895 -117.825032
-0.072501 -119.106346
-0.073836 -119.808833
-0.075233 -120.659476
-0.076628 -121.537419
-0.078233 -122.479996
-0.080271 -123.10051
-0.080981 -123.981921
-0.082761 -124.942943
-0.084211 -125.841766
-0.085543 -126.636482
-0.087656 -127.336977
-0.088671 -128.220822
-0.090488 -129.033467
-0.091711 -129.635167
-0.093415 -130.495697
-0.094851 -131.295135
-0.09622 -132.076496
-0.09797 -132.840813
-0.099466 -133.336044
-0.10072 -134.077119
-0.102333 -134.865195
-0.10372 -135.608926
-0.105326 -136.111019
-0.107542 -137.002317
-0.108299 -137.419633
-0.10978 -138.097771
-0.111282 -138.792068
-0.113161 -139.275789

85



-0.11413 -139.878153
-0.115691 -140.467531
-0.117484 -141.058975
-0.118917 -141.590138
-0.120533 -142.705661
-0.122007 -142.704776
-0.123506 -143.490269
-0.125071 -143.85365

-0.126691 -144.393003
-0.128126 -145.005991
-0.129519 -145.328054
-0.131212 -145.833319
-0.132892 -146.430739
-0.133818 -146.780323
-0.135397 -147.196163
-0.136712 -147.801183
-0.138389 -148.231263
-0.140054 -148.401923
-0.141456 -148.89162

-0.143065 -149.46875

-0.144309 -149.797527
-0.14563 -150.146963
-0.14761 -150.593792
-0.149006 -150.931497
-0.150036 -151.033317
-0.150794 -150.306629
-0.150844 -149.357264
-0.149319 -146.907082
-0.14704 -143.829228
-0.145123 -140.306094
-0.143272 -137.679865
-0.141863 -135.155825
-0.139399 -131.933947
-0.137624 -129.689397
-0.136145 -127.272343
-0.134225 -124.576021

86



-0.132669 -122.585136
-0.130951 -119.966433
-0.129554 -117.823409
-0.127773 -115.306821
-0.126318 -113.367216
-0.124387 -111.067772
-0.122867 -108.643118
-0.121044 -106.352528
-0.120027 -104.228834
-0.117867 -101.779537
-0.116847 -99.990375
-0.115311 -97.630872
-0.113469 -95.430665
-0.112422 -93.287124
-0.110621 -90.78581
-0.109214 -89.209733
-0.107609 -87.012035
-0.10589 -84.680274
-0.104163 -82.733586
-0.102656 -80.492209
-0.101438 -78.450267
-0.099484 -75.94519
-0.098739 -74.149978
-0.097135 -72.105601
-0.095119 -69.884588
-0.093971 -67.634135
-0.092497 -65.592488
-0.091226 -63.842653
-0.089586 -61.462564
-0.088093 -59.341305
-0.086542 -57.541224
-0.085058 -55.092074
-0.083073 -53.248239
-0.081996 -51.168594
-0.080656 -49.118093
-0.078989 -46.858344
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-0.077254 -44.843997
-0.076002 -42.89089
-0.074345 -40.508587
-0.072857 -38.66217
-0.071139 -36.464177
-0.070037 -34.420833
-0.068808 -32.532286
-0.06664 -30.465184
-0.065358 -28.328947
-0.064062 -26.228717
-0.062431 -24.157188
-0.060793 -22.124912
-0.059317 -20.176231
-0.058123 -18.003546
-0.056362 -15.996946
-0.054985 -14.029377
-0.05338 -12.031115
-0.051931 -9.994485
-0.05041 -7.931589
-0.049218 -6.040312
-0.047468 -3.910494
-0.046387 -2.075808
-0.044224 0.19036
-0.043296 1.896073
-0.041459 3.784473
-0.039892 5.801698
-0.038862 7.775095
-0.037309 9.671168
-0.035458 11.715398
-0.034295 13.491352
-0.032595 15.421513
-0.030769 17.344001
-0.029403 19.178686
-0.028256 21.045689
-0.026584 22.837728
-0.025027 24.881367
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-0.02333 26.644631
-0.022439 28.454526
-0.020401 30.195803
-0.018865 32.172299
-0.017377 33.86237

-0.016149 35.557016
-0.014427 37.355106
-0.012977 39.082364
-0.011487 40.928412
-0.009997 42.610515
-0.008632 44.276975
-0.006769 45.907578
-0.005174 47.524751
-0.004084 48.959386
-0.00258 50.685021
-0.000921 52.218968

v A7 U A —7 : Ae=0.3%, 100cycle

Total Strain (%)

Stress (MPa)

0.000854 49.747683
0.002549 51.284728
0.004098 52.874307
0.005536 54.237668
0.006716 55.650315
0.008168 57.295822
0.009794 58.635277
0.011294 59.955253
0.012655 61.415564
0.014646 62.85802

0.015783 64.145679
0.01744 65.63816

0.019011 66.929509
0.020359 68.234876
0.021832 69.558984
0.02336 70.842216
0.024934 72.245272
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0.026286 73.736867
0.027912 74.733527
0.029335 76.078294
0.03062 77.38189
0.032032 78.462958
0.033889 79.832368
0.035245 80.903844
0.036576 82.091158
0.038319 83.371144
0.039933 84.524371
0.041683 85.589944
0.042858 86.70923
0.04425 87.956899
0.046318 88.986319
0.047133 90.129954
0.048854 91.335861
0.050235 92.368232
0.051639 93.631838
0.053191 94.685458
0.054767 95.595201
0.056584 96.814833
0.057893 97.945039
0.059648 98.932697
0.060508 99.931865
0.062389 100.919671
0.063598 101.892572
0.065353 102.988396
0.066652 103.897697
0.068457 104.921803
0.069664 105.947091
0.071328 106.909072
0.072908 107.956642
0.074561 108.833773
0.075696 109.843861
0.0776 110.836241
0.079293 111.795567
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0.080502 112.614409
0.082107 113.841714
0.083244 114.573346
0.085347 115.52485
0.086575 116.362286
0.088241 117.122988
0.089569 118.196677
0.091271 119.018766
0.092905 119.933526
0.094445 121.0233
0.095737 121.854538
0.097463 122.752476
0.099022 123.734969
0.100524 124.506148
0.102155 125.569655
0.103674 126.310435
0.10546 127.122195
0.106471 127.975125
0.108373 128.864947
0.109997 129.690135
0.111518 130.655658
0.112968 131.236773
0.114417 131.708098
0.115955 132.77308
0.117362 133.504712
0.118654 134.166987
0.120268 134.874417
0.121691 135.655631
0.122566 136.350666
0.124311 136.999365
0.125124 137.692482
0.127192 138.448314
0.128317 139.075911
0.129929 139.893278
0.131755 140.702677
0.132282 141.428258
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0.134258 142.12285

0.135522 142.86127

0.137105 143.636876
0.138233 144.39743

0.139849 145.28312

0.141914 145.999995
0.143261 146.733249
0.144815 147.529514
0.146046 148.207727
0.147748 148.94349

0.14904 149.706258
0.150361 149.693714
0.148394 146.782241
0.147161 144.577165
0.145602 141.997124
0.14395 140.094115
0.142262 138.097402
0.140982 136.056272
0.13974 134.009092
0.13828 132.042334
0.137153 130.093137
0.135443 127.936758
0.13396 126.018698
0.132256 123.754153
0.13092 121.582427
0.129161 119.169283
0.127132 116.872273
0.12562 114.43124

0.124481 112.521738
0.121803 109.682719
0.120401 107.599238
0.118725 105.531398
0.117764 103.478757
0.115566 100.924836
0.114331 99.054882

0.112998 97.171499
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0.11107 95.223926
0.10983 92.99701

0.108428 91.024793
0.107217 88.990008
0.105615 87.132154
0.103829 85.107994
0.102589 83.125742
0.100997 80.961985
0.099554 79.19267

0.097771 76.979774
0.096462 74.928904
0.095139 73.014237
0.09336 70.764449
0.092371 68.770097
0.090601 66.732361
0.089333 64.669833
0.087597 62.834114
0.086489 60.755798
0.084791 58.795681
0.082903 56.847664
0.081367 54.437177
0.08003 52.667568
0.078828 50.641932
0.076768 48.634446
0.075736 46.618992
0.074139 44745497
0.072863 42.711007
0.071473 40.537658
0.070076 38.620335
0.06809 36.430016
0.06705 34.579098
0.065305 32.517308
0.063736 30.478981
0.06217 28.327029
0.060546 26.522447
0.058935 24.590663
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0.057759 22.694294
0.056014 20.545884
0.054815 18.773618
0.05342 16.971987
0.051646 14.772224
0.050385 12.843243
0.048897 10.950712
0.047476 8.951342
0.04648 6.985618
0.04415 5.084675
0.042806 2.986289
0.041616 1.47492
0.039587 -0.660578
0.03839 -2.431663
0.03602 -4.330393
0.035138 -6.040385
0.033951 -8.033188
0.032339 -9.935237
0.030856 -11.730892
0.028903 -13.720005
0.027747 -15.667063
0.02619 -17.415644
0.024834 -19.265234
0.023279 -20.966963
0.021918 -22.92612
0.020063 -24.545507
0.019248 -26.151024
0.017021 -27.962246
0.016127 -29.605465
0.014415 -31.401046
0.01276 -32.992322
0.011456 -34.644395
0.009956 -36.381393
0.008278 -38.225301
0.007036 -39.786621
0.005043 -41.45869
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0.003662 -42.883659
0.003009 -44.424246
0.001192 -46.080451
-0.000535 -47.583925
-0.002354 -49.190401
-0.003722 -50.596998
-0.005122 -51.997324
-0.006269 -53.479401
-0.008345 -54.946869
-0.009661 -56.563969
-0.011163 -58.115181
-0.012823 -59.540298
-0.014305 -60.892591
-0.015759 -62.108607
-0.017029 -63.59002

-0.018295 -64.802274
-0.020084 -66.369865
-0.021596 -67.831578
-0.02313 -69.043905
-0.024331 -70.401732
-0.02562 -71.527881
-0.027528 -72.863794
-0.029038 -74.151306
-0.031008 -75.736532
-0.032492 -76.881347
-0.033832 -78.166498
-0.03507 -79.200934
-0.036477 -80.402341
-0.038456 -81.624703
-0.039507 -82.851712
-0.040882 -83.996085
-0.042197 -85.143852
-0.044234 -86.336479
-0.045636 -87.431713
-0.046957 -88.537423
-0.048909 -89.633468
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-0.050542 -90.725234
-0.051776 -91.88975
-0.052874 -93.112406
-0.054715 -94.132824
-0.056497 -95.238239
-0.057575 -96.248475
-0.059346 -97.276935
-0.060782 -98.534269
-0.062147 -99.338429
-0.063878 -100.53268
-0.065219 -101.417853
-0.066336 -102.460406
-0.068318 -103.608468
-0.06935 -104.409307
-0.071504 -105.544531
-0.072467 -106.542371
-0.074168 -107.545745
-0.075532 -108.531558
-0.077071 -109.470003
-0.078919 -110.567671
-0.080192 -111.345786
-0.081542 -112.23546
-0.083178 -113.176709
-0.084472 -114.077451
-0.086091 -114.986973
-0.087482 -115.950725
-0.08939 -116.869543
-0.090749 -117.821417
-0.092256 -118.855779
-0.093683 -119.828238
-0.095391 -120.595359
-0.096585 -121.287
-0.09845 -122.403852
-0.099682 -123.130171
-0.1011 -123.920902
-0.10257 -124.9107
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-0.104233 -125.962623
-0.105654 -126.79364

-0.107166 -127.474066
-0.108451 -128.312166
-0.110389 -129.180738
-0.111892 -130.041563
-0.113058 -130.778433
-0.114636 -131.808811
-0.116175 -132.76371

-0.11761 -133.598563
-0.119525 -134.452896
-0.120683 -135.209023
-0.122068 -136.053911
-0.123702 -136.786502
-0.125554 -137.762059
-0.127141 -138.621556
-0.128137 -139.335258
-0.129907 -140.132335
-0.131724 -141.166993
-0.133166 -142.009815
-0.134971 -142.634313
-0.136312 -143.573201
-0.137472 -144.34165

-0.139409 -145.136366
-0.140935 -146.054225
-0.142604 -146.931061
-0.143731 -147.609052
-0.145228 -148.505588
-0.146902 -149.307166
-0.148603 -150.176845
-0.149647 -150.816395
-0.151348 -150.991039
-0.150559 -149.460265
-0.149112 -146.690898
-0.147179 -143.990591
-0.14517 -141.454599
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-0.143242 -139.086241
-0.14119 -136.511291
-0.139838 -134.030931
-0.138241 -131.529617
-0.136813 -129.355677
-0.134902 -126.975736
-0.133746 -124.825554
-0.132054 -122.718241
-0.130634 -120.527995
-0.129036 -118.250169
-0.127521 -116.304071
-0.125573 -114.151676
-0.124658 -112.285264
-0.122991 -109.954167
-0.121031 -107.853051
-0.119658 -105.669814
-0.117924 -103.531364
-0.116934 -101.517165
-0.115083 -99.267229
-0.113777 -97.083402
-0.112334 -94.862316
-0.110734 -92.688966
-0.109571 -90.908363
-0.107963 -88.565239
-0.105834 -86.581217
-0.104796 -84.464828
-0.103173 -82.368065
-0.101312 -80.022064
-0.099776 -78.065932
-0.098472 -75.956774
-0.097059 -73.87307
-0.095575 -71.552819
-0.094109 -69.737317
-0.092429 -67.609566
-0.090885 -65.295291
-0.089433 -63.288101

98



-0.088128 -61.450316
-0.086211 -59.11125
-0.084928 -57.111881
-0.083731 -54.98258
-0.081905 -52.78562
-0.080704 -50.939424
-0.079136 -49.191581
-0.077339 -46.928364
-0.076008 -44.701375
-0.074639 -42.727756
-0.073041 -40.664048
-0.071207 -38.577836
-0.070071 -36.437394
-0.068142 -34.304182
-0.06694 -32.407224
-0.065331 -30.280284
-0.063692 -28.166625
-0.062696 -26.140842
-0.061284 -24.244695
-0.059652 -22.144243
-0.057805 -20.069025
-0.056392 -18.014761
-0.054994 -16.012071
-0.053433 -14.201882
-0.051839 -12.118179
-0.050371 -10.243355
-0.049074 -8.082032
-0.047188 -6.110184
-0.046045 -4.397756
-0.044286 -2.487738
-0.042771 -0.421817
-0.041199 1.556967
-0.039907 3.263861
-0.038447 5.069919
-0.036907 6.984142
-0.035319 9.075003
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-0.034025 10.861287
-0.032108 12.816534
-0.030733 14.582897
-0.02938 16.302481
-0.02763 18.20667

-0.026283 20.085626
-0.025058 21.795176
-0.023321 23.556817
-0.021776 25.303996
-0.020049 27.125253
-0.018721 28.787877
-0.01752 30.405936
-0.015726 32.131718
-0.014465 33.923167
-0.013007 35.34762

-0.011199 37.058351
-0.010027 38.684379
-0.008349 40.286205
-0.006634 41.818234
-0.005089 43.657789
-0.003932 44985291
-0.002328 46.482642
-0.000633 47.916539

v A7 U AN—7: Ae=0.5%, 1cycle

Total Strain (%)

Stress (MPa)

-0.034313 -0.027731
-0.01606 37.621987
-0.000978 66.961566
0.001812 72.398032
0.004311 77.142403
0.006926 81.41036

0.009933 85.392512
0.012162 88.707643
0.014963 92.490475
0.017645 95.674497
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0.020123 98.845982
0.022664 102.252698
0.025046 105.254612
0.027533 108.381472
0.029924 111.499833
0.032632 114.298389
0.035045 117.475398
0.03763 120.328991
0.040162 122.957764
0.042844 125.567199
0.045185 128.341531
0.048115 131.353857
0.050495 133.852796
0.052958 136.461807
0.055707 139.160703
0.057971 141.820287
0.060627 144.296914
0.063283 146.567633
0.065296 148.743155
0.068464 151.496237
0.070956 153.629684
0.073476 156.138823
0.075586 158.438654
0.07812 160.689186
0.080645 162.923993
0.083361 165.218299
0.085588 167.313923
0.08863 169.325823
0.091288 171.452684
0.093851 173.801176
0.096366 175.961185
0.099051 177.89
0.100904 179.768242
0.103776 181.636496
0.106261 183.501562
0.108883 185.426977
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0.110745 187.489664
0.113285 189.084862
0.115895 191.049589
0.118237 192.781634
0.120745 194.714486
0.123286 196.826047
0.125654 198.320735
0.128384 200.270375
0.130835 201.904247
0.133429 203.656267
0.135443 205.524521
0.137901 207.3677
0.140758 209.404463
0.142591 210.862814
0.145478 212.746368
0.147915 214.415089
0.150311 216.004125
0.152466 217.710883
0.155413 219.527289
0.157709 221.142886
0.160656 222.684536
0.162756 224.326271
0.165143 225.49223
0.167515 226.729799
0.170517 228.041742
0.173013 228.846247
0.175657 229.922533
0.178063 230.592742
0.180295 231.585517
0.18306 232.253601
0.185645 232.858573
0.188148 233.568943
0.190799 234.223215
0.193286 234.692403
0.195699 235.177104
0.19845 235.910423
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0.200608 236.076594
0.202854 236.605069
0.205939 237.15713
0.208688 237.552583
0.210557 237.8879
0.213475 238.167755
0.215564 238.534309
0.21872 239.306515
0.220811 239.693468
0.222893 239.976086
0.225632 240.187518
0.228319 240.513698
0.230501 240.949737
0.233343 241.258279
0.235672 241.427638
0.238102 241.935713
0.24056 242.193256
0.243506 242.561935
0.245209 242.642895
0.248024 242.881952
0.127265 28.485137
0.115862 4.552701
0.116634 6.559926
0.116742 7.087763
0.116358 5.564176
0.115478 4.429241
0.112784 -1.843605
0.116148 5.235234
0.114222 1.990226
0.115259 4.614537
0.111284 -3.561625
0.114954 3.488102
0.111644 -3.328731
0.111058 -3.988952
0.116255 4.906717
0.111799 -3.555781
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0.115759 5.005314
0.114558 2.291331
0.11337 0.658521
0.115945 5.334681
0.111833 -3.653316
0.115888 4.813857
0.111725 -3.389504
0.115917 5.281345
0.114269 2.106036
0.111713 -3.696984
0.113752 1.328517
0.116484 6.49129
0.115061 3.295581
0.113199 -0.157565
0.114436 2.492989
0.114832 3.342968
0.115294 4.480877
0.112672 -1.112091
0.111761 -3.529751
0.115521 4.830006
0.113969 1.285381
0.115578 4.875905
0.113318 -0.784318
0.114646 2.553975
0.117154 7.655762
0.118101 9.668937
0.117927 10.189337
0.11853 10.774548
0.118592 10.930306
0.118663 10.916069
0.11801 10.940931
0.118303 10.924144
0.118585 10.896095
0.118692 10.916494
0.118294 10.917344
0.118511 10.934344
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0.118525 10.930519
0.118504 10.936894
0.11832 10.920106
0.118685 10.903107
0.118649 10.909482
0.11857 10.936256
0.11862 10.893332
0.118494 10.934556
0.118642 10.88377

0.118265 10.907569
0.118415 10.888232
0.118754 10.922656
0.118544 10.900344
0.118434 10.943056
0.11894 10.912244
0.118446 10.913094
0.118482 10.905019
0.118833 10.901194
0.118494 10.898432
0.118418 10.909057
0.118825 10.88037

0.118473 10.885045
0.118837 10.879307
0.118701 10.873783
0.118363 10.854658
0.118346 10.881432
0.118818 10.87952

0.118475 10.832134
0.118768 10.838721
0.11821 10.823634
0.118606 10.811097
0.118208 10.809822
0.118198 10.780922
0.117962 10.743736
0.118592 10.708462
0.118554 10.713774
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0.118616 10.691037
0.118487 10.703362
0.118325 10.682537
0.118036 10.613051
0.118382 10.633876
0.118306 10.631751
0.118582 10.585002
0.118418 10.617726
0.118177 10.58224

0.118067 10.580752
0.118229 10.56779

0.118415 10.57629

0.118442 10.528691
0.118568 10.56439

0.118463 10.581815
0.118232 10.527629
0.118108 10.542291
0.118279 10.532303
0.118186 10.535491
0.118287 10.541441
0.118363 10.552915
0.118465 10.534641
0.118456 10.544628
0.118527 10.546541
0.118434 10.527416
0.118368 10.543353
0.117974 10.564178
0.118494 10.539953
0.118449 10.548453
0.118322 10.554615
0.118508 10.520616
0.118742 10.550791
0.11822 10.523804
0.118353 10.529754
0.117862 10.550791
0.118363 10.549303
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0.118229 10.540166
0.118101 10.537616
0.118072 10.505317
0.118213 10.525079
0.118184 10.535916
0.118079 10.551641
0.118616 10.511691
0.118251 10.541016
0.117867 10.532941
0.118053 10.511054
0.118058 10.524866
0.118396 10.55334

0.117996 10.531878
0.118268 10.558653
0.118206 10.536553
0.118287 10.519766
0.118275 10.560353
0.118003 10.529329
0.117679 10.535278
0.118213 10.533366
0.11802 10.542928
0.118327 10.498942
0.118177 10.555465
0.118191 10.525291
0.118291 10.530391
0.118132 10.536341
0.118215 10.524866
0.118027 10.525504
0.118272 10.55759

0.118001 10.531666
0.118089 10.516154
0.118237 10.549728
0.11833 10.546116
0.118246 10.521254
0.118051 10.541441
0.118294 10.527204
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0.118144 10.522954
0.118711 10.519979
0.118032 10.561203
0.117991 10.516154
0.117967 10.530604
0.118229 10.529541
0.118072 10.543778
0.118189 10.524441
0.117981 10.532091
0.11827 10.541228
0.117967 10.534003
0.118427 10.561415
0.118072 10.48683

0.118208 10.539103
0.118225 10.523591
0.118351 10.525929
0.118542 10.549516
0.118616 10.549728
0.118253 10.516366
0.118129 10.536766
0.118322 10.558228
0.11848 10.511904
0.118384 10.528691
0.118268 10.556103
0.117946 10.513391
0.118194 10.536128
0.117722 10.557803
0.118208 10.505104
0.118184 10.559503
0.118222 10.538678
0.117691 10.49023

0.118248 10.548453
0.118194 10.533153
0.118213 10.542291
0.118375 10.530391
0.118129 10.545478
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0.118206 10.511479
0.118196 10.531241
0.118523 10.536978
0.118189 10.522741
0.118198 10.541016
0.118103 10.531454
0.117915 10.518279
0.117917 10.543141
0.118003 10.55674

0.118518 10.546328
0.117688 10.536341
0.118325 10.531241
0.117924 10.536553
0.117798 10.528479
0.11797 10.56609

0.118365 10.518704
0.118318 10.528691
0.118291 10.539741
0.118575 10.551216
0.118215 10.521466
0.118122 10.558015
0.118573 10.530816
0.118194 10.514666
0.118001 10.529754
0.117991 10.548028
0.117781 10.517004
0.118427 10.513179
0.118463 10.525291
0.118501 10.539528
0.118551 10.547178
0.118313 10.535278
0.118377 10.512754
0.118258 10.523379
0.118377 10.510204
0.118361 10.527841
0.118179 10.534003
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0.118377 10.542716
0.118179 10.525716
0.117972 10.519129
0.118244 10.530604
0.118227 10.549091
0.118022 10.552703
0.118487 10.525291
0.117931 10.541016
0.118046 10.521679
0.118325 10.525079
0.117915 10.535278
0.118127 10.532941
0.117848 10.521466
0.117912 10.511904
0.118175 10.533791
0.118306 10.542078
0.118513 10.533153
0.118275 10.522316
0.118096 10.514666
0.118282 10.514241
0.118079 10.531666
0.118282 10.498942
0.11812 10.526141
0.11827 10.528266
0.118489 10.534003
0.118196 10.525291
0.117922 10.535066
0.118065 10.519979
0.118029 10.546328
0.118115 10.518066
0.118287 10.510842
0.118258 10.504892
0.118237 10.527629
0.11832 10.521041
0.118229 10.539741
0.118291 10.522529
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0.118334 10.518066
0.118361 10.515091
0.118148 10.513391
0.117884 10.499579
0.118232 10.514879
0.118186 10.527416
0.117908 10.515516
0.118048 10.533366
0.118597 10.544203
0.118303 10.519554
0.118177 10.509142
0.117748 10.517641
0.118291 10.528691
0.118148 10.541866
0.117965 10.535491
0.118063 10.508079
0.117826 10.525079
0.117979 10.535278
0.117953 10.511266
0.117948 10.519766
0.118196 10.535916
0.118289 10.510629
0.117996 10.536341
0.118232 10.532516
0.117915 10.49023

0.118225 10.534003
0.11843 10.520616
0.118179 10.524654
0.118299 10.513816
0.117965 10.517641
0.118191 10.505954
0.118136 10.540166
0.118582 10.512541
0.118217 10.520829
0.117841 10.534003
0.118222 10.512541
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0.118549 10.517216
0.118015 10.511904
0.117829 10.507442
0.118363 10.530816
0.118098 10.536553
0.118387 10.527416
0.117671 10.533578
0.118139 10.503192
0.11816 10.524441
0.118046 10.503192
0.11821 10.533153
0.118213 10.527416
0.118179 10.496179
0.118046 10.528691
0.118217 10.521254
0.118124 10.522741
0.118215 10.518704
0.117788 10.538466
0.118134 10.508717
0.118072 10.522954
0.118229 10.528054
0.117929 10.508717
0.117967 10.502767
0.118089 10.531454
0.118325 10.517854
0.117855 10.503829
0.118146 10.509567
0.118027 10.489592
0.117829 10.539528
0.118077 10.524654
0.117998 10.495967
0.11812 10.538466
0.118165 10.536341
0.118318 10.490655
0.117967 10.499792
0.117991 10.520616
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0.117998 10.511266
0.118043 10.495542
0.117993 10.513816
0.118024 10.48258

0.117986 10.518066
0.118358 10.534853
0.118072 10.493417
0.118048 10.529329
0.118277 10.520616
0.118015 10.510629
0.11802 10.512966
0.118055 10.521466
0.118179 10.531029
0.118489 10.538891
0.118172 10.530816
0.118368 10.514029
0.118024 10.508929
0.118582 10.535066
0.118163 10.531241
0.118101 10.538678
0.117862 10.535066
0.118206 10.513816
0.118513 10.526779
0.118153 10.523804
0.11807 10.512329
0.118461 10.521466
0.118041 10.508292
0.117886 10.498517
0.118358 10.518704
0.118248 10.514666
0.118566 10.513816
0.117862 10.538891
0.11837 10.499579
0.118101 10.502129
0.118523 10.534003
0.118299 10.517216
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0.118229 10.498304
0.118237 10.507867
0.118203 10.529116
0.118113 10.471742
0.11821 10.515304
0.118322 10.500642
0.117748 10.491079
0.118232 10.492779
0.118041 10.508504
0.118222 10.513391
0.118248 10.530179
0.118046 10.504467
0.118303 10.521679
0.118351 10.509992
0.118458 10.512754
0.118253 10.500429
0.117931 10.522954
0.118041 10.536978
0.11838 10.510204
0.118144 10.508717
0.117941 10.488955
0.118239 10.512116
0.117893 10.516579
0.118091 10.509142
0.11795 10.502129
0.117915 10.529541
0.118408 10.517004
0.118301 10.516366
0.117896 10.524866
0.118225 10.497029
0.118175 10.528266
0.11817 10.505317
0.118029 10.509779
0.117888 10.504254
0.11826 10.508929
0.118284 10.495117
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0.117962 10.499792
0.117791 10.521679
0.118077 10.502129
0.118034 10.517641
0.117929 10.514241
0.118349 10.521041
0.11796 10.506379
0.118079 10.512116
0.118058 10.495754
0.117879 10.507229
0.118108 10.515941
0.118344 10.559503
0.118132 10.509354
0.118134 10.522316
0.118024 10.501492
0.1178 10.48173

0.118115 10.525079
0.118158 10.501492
0.118139 10.505317
0.118341 10.516154
0.118268 10.513604
0.118301 10.490442
0.117965 10.518491
0.117846 10.533791
0.11797 10.503617
0.118144 10.532516
0.118048 10.517641
0.118172 10.512329
0.118418 10.532091
0.117998 10.518491
0.117881 10.522104
0.118625 10.539528
0.118291 10.530179
0.117998 10.55249

0.118449 10.516579
0.118265 10.532516
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0.118196 10.501492
0.117922 10.569278
0.118122 10.56864

0.118105 10.495117
0.118227 10.519129
0.118046 10.552278
0.118122 10.517641
0.118208 10.544416
0.118098 10.529329
0.118103 10.497029
0.118165 10.550366
0.11791 10.520404
0.117989 10.555253
0.118089 10.565665
0.117853 10.539316
0.118372 10.527629
0.118227 10.548878
0.118172 10.554615
0.11806 10.537403
0.117841 10.58309

0.118361 10.55929

0.118041 10.547391
0.118186 10.555678
0.118144 10.553128
0.118277 10.538253
0.118208 10.543991
0.118287 10.544416
0.118082 10.56099

0.118058 10.529966
0.118105 10.541228
0.118098 10.519341
0.11781 10.541441
0.118134 10.557803
0.117967 10.530391
0.117955 10.538041
0.117979 10.542503
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0.118434 10.549941
0.118003 10.546966
0.118234 10.552915
0.118253 10.529966
0.117888 10.551641
0.118134 10.543566
0.117865 10.533791
0.118058 10.533791
0.118241 10.546966
0.117836 10.545691
0.117867 10.571615
0.118089 10.538466
0.118015 10.513391
0.118017 10.546116
0.118108 10.530391
0.118263 10.545053
0.117917 10.55334

0.118096 10.533578
0.118008 10.564815
0.118208 10.521466
0.118296 10.532091
0.118005 10.552915
0.117867 10.557165
0.118029 10.532516
0.118244 10.521466
0.118265 10.561203
0.118012 10.549091
0.118475 10.542078
0.117977 10.544416
0.117633 10.533578
0.118063 10.538466
0.118063 10.539103
0.11837 10.543566
0.118163 10.514241
0.118136 10.546966
0.11831 10.538891
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0.118258 10.525079
0.118232 10.558228
0.118332 10.553978
0.117958 10.513391
0.118253 10.538466
0.11781 10.548241
0.118105 10.540803
0.117805 10.540378
0.117805 10.495754
0.118203 10.56694

0.118256 10.542928
0.117958 10.542928
0.118344 10.539528
0.118318 10.555678
0.118315 10.55419

0.118043 10.526779
0.117979 10.542928
0.118206 10.559503
0.118079 10.528904
0.117996 10.550366
0.117924 10.547603
0.118444 10.539953
0.118108 10.559078
0.118155 10.586277
0.118139 10.49023

0.118325 10.549728
0.118177 10.552278
0.117989 10.536978
0.11807 10.547603
0.118296 10.547816
0.118051 10.527204
0.118067 10.551641
0.118127 10.519341
0.118082 10.535916
0.118036 10.571615
0.118029 10.569915
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0.118129 10.518279
0.118318 10.564603
0.118053 10.547603
0.118277 10.536978
0.11797 10.541228
0.11801 10.556528
0.118084 10.547178
0.11857 10.548241
0.117946 10.534428
0.117984 10.541441
0.118268 10.547178
0.118165 10.545053
0.11827 10.552065
0.118129 10.569278
0.118287 10.549728
0.118122 10.537191
0.117958 10.564178
0.118046 10.545478
0.118153 10.534641
0.118144 10.549091
0.118046 10.552915
0.11806 10.57119

0.117962 10.589252
0.118148 10.548028
0.118108 10.58394

0.117857 10.555253
0.117855 10.543991
0.117927 10.529329
0.11812 10.546541
0.117979 10.558865
0.118055 10.557803
0.118177 10.55334

0.118184 10.55249

0.118341 10.538253
0.118296 10.553553
0.118008 10.558865

119



0.118265 10.552065
0.118396 10.542503
0.118344 10.540803
0.11816 10.529541
0.118034 10.57969

0.118167 10.554403
0.118332 10.539316
0.117908 10.557803
0.118518 10.570978
0.117888 10.56694

0.117745 10.560565
0.118132 10.559715
0.118048 10.565665
0.118136 10.561415
0.117986 10.555678
0.118103 10.526354
0.118124 10.538678
0.118144 10.551428
0.117941 10.512966
0.117946 10.584152
0.118282 10.549516
0.118194 10.537616
0.11791 10.55419

0.118113 10.56184

0.118179 10.535703
0.118194 10.55334

0.117812 10.56014

0.11791 10.537828
0.118206 10.560353
0.118227 10.544203
0.118134 10.547391
0.117724 10.544628
0.117705 10.550791
0.118442 10.533578
0.118051 10.517854
0.118258 10.552915
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0.118024 10.522316
0.117939 10.542716
0.117862 10.552703
0.118096 10.530604
0.11802 10.533791
0.118387 10.540166
0.118132 10.549303
0.118368 10.56354

0.118122 10.561415
0.118272 10.555465
0.118268 10.553978
0.118141 10.56014

0.118234 10.528054
0.117946 10.546753
0.118115 10.559715
0.118177 10.529754
0.118122 10.541228
0.118415 10.571828
0.118003 10.543991
0.117853 10.541653
0.118017 10.553553
0.11801 10.535066
0.118089 10.56609

0.117791 10.552703
0.118256 10.556953
0.117948 10.533791
0.118299 10.551003
0.118215 10.542716
0.118208 10.571403
0.118179 10.544841
0.117915 10.550578
0.11791 10.559503
0.117927 10.551641
0.117912 10.552703
0.117881 10.543778
0.117941 10.55929
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0.117841 10.555465
0.118115 10.568215
0.118239 10.577565
0.118225 10.545053
0.11832 10.556528
0.117641 10.535278
0.118036 10.546328
0.117805 10.569278
0.118246 10.555465
0.11817 10.548878
0.118217 10.55929

0.118549 10.567365
0.118103 10.552065
0.118074 10.529966
0.117936 10.552065
0.117984 10.514029
0.118084 10.536553
0.118191 10.569915
0.118132 10.503617
0.118239 10.565878
0.118337 10.549941
0.117853 10.532941
0.118134 10.553128
0.118203 10.552278
0.118377 10.564603
0.118232 10.56779

0.117929 10.554828
0.118294 10.535491
0.117967 10.554828
0.117793 10.548453
0.117655 10.567153
0.118034 10.535066

v A7 U A—7 : Ae=0.5%, 100cycle

Total Strain (%)

Stress (MPa)

0.000672

127.639236
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0.002961 129.535539
0.006185 131.555515
0.008438 133.731036
0.0108 135.566566
0.013349 137.463507
0.015769 139.467758
0.018389 141.023432
0.021172 143.308176
0.023379 145.208304
0.025802 146.844301
0.028429 148.788203
0.030789 150.373414
0.033209 152.201719
0.035925 153.911452
0.038333 155.762494
0.040934 157.276307
0.043125 158.834531
0.045609 160.556589
0.048225 162.108226
0.050709 163.915281
0.053391 165.425694
0.056045 166.968194
0.058129 168.793099
0.060883 169.97117

0.063176 171.589743
0.06582 173.317963
0.068347 174.797351
0.071208 176.659868
0.073011 177.846864
0.075657 179.323915
0.078413 181.000924
0.080812 182.324766
0.083487 183.705557
0.086401 185.43484

0.08857 186.664547
0.091007 188.195997
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0.093038 189.537476
0.096006 191.045764
0.098643 192.407218
0.101252 193.792897
0.103629 195.052353
0.106092 196.443769
0.108435 197.745087
0.111122 199.222138
0.113666 200.456945
0.116117 201.837099
0.11869 202.848574
0.121105 204.433572
0.123706 205.720016
0.125625 206.734678
0.128541 208.211092
0.131054 209.152231
0.133624 210.615683
0.135863 211.636083
0.138617 213.07701

0.140736 214.207482
0.143197 215.466726
0.145886 216.844755
0.148482 217.931878
0.150647 219.010289
0.153379 220.051513
0.155773 221.38768

0.158031 222.540252
0.160646 223.673912
0.163286 224.932518
0.165398 225.647988
0.168579 226.885345
0.171037 228.158401
0.173378 229.236812
0.175595 230.327548
0.178056 231.58828

0.180936 232.553218
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0.183337 233.712802
0.186083 235.092956
0.188296 235.871962
0.190675 236.973747
0.192864 237.943573
0.196056 239.220667
0.198491 240.207493
0.20102 241.248717
0.202963 242.242343
0.205786 243.290367
0.208344 244.189857
0.211096 245.314592
0.213187 246.174558
0.216274 247.232357
0.218394 248.518163
0.22105 249.196022
0.223088 250.190497
0.225656 251.271246
0.228484 252.055139
0.23072 252.858794
0.233305 253.925093
0.235739 254.791009
0.238011 255.697724
0.241053 256.708562
0.243487 257.69815

0.245802 258.377921
0.248239 259.132277
0.250175 259.425308
0.247459 252.585101
0.245111 247.494576
0.242476 241.991174
0.240321 236.74744

0.237362 231.612717
0.23428 226.350283
0.232277 221.518365
0.229716 216.183683
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0.227368 211.120995
0.224752 206.241903
0.222225 201.193877
0.219581 196.289285
0.217533 191.474579
0.214448 186.483714
0.212314 181.894677
0.20987 177.086982
0.207233 172.160079
0.205076 167.533005
0.202327 162.617151
0.199447 157.683235
0.197129 153.019399
0.194938 147.889988
0.192163 142.893386
0.189698 137.885734
0.186889 132.893382
0.184071 127.466053
0.18163 122.835367
0.179279 118.288828
0.176644 113.386362
0.174272 108.579517
0.171876 104.01173
0.169353 99.335995
0.166957 94.472839
0.164347 90.279255
0.161674 85.539984
0.159807 80.929697
0.156612 76.25715
0.154543 71.689574
0.152023 67.187448
0.149312 62.505338
0.146661 58.168319
0.144496 53.672143
0.141385 49.449446
0.13931 45.065467
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0.13689 40.900144
0.134346 36.691473
0.131369 32.182121
0.129437 28.04676
0.126972 24.131332
0.124598 19.946459
0.12188 15.86996
0.119355 11.842759
0.116899 7.50829
0.11452 3.725458
0.11225 0.005312
0.109348 -4.180516
0.106864 -7.959842
0.10433 -11.393439
0.101788 -15.469301
0.099347 -18.847012
0.096869 -22.729929
0.094082 -26.479824
0.091867 -29.862634
0.088902 -33.454009
0.086615 -36.873262
0.084672 -40.039647
0.081749 -43.614446
0.079477 -46.810261
0.076876 -50.072375
0.07427 -53.413855
0.071549 -56.420869
0.069573 -59.597453
0.066874 -62.624441
0.063961 -65.612649
0.061748 -68.699029
0.059154 -71.443506
0.056763 -74.403345
0.053928 -77.252688
0.051472 -79.89166
0.04926 -82.527127
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0.046871 -85.452755

0.04415 -88.106708

0.042059 -90.537436

0.039253 -93.155372

0.036879 -95.540838

0.034192 -98.198935

0.031796 -100.852676
0.029171 -103.153994
0.026722 -105.417276
0.024321 -107.833236
0.022018 -110.387529
0.018837 -112.558269
0.016613 -114.67748

0.014369 -116.728373
0.011508 -118.969662
0.009677 -121.255468
0.006478 -123.521619
0.004463 -125.495057
0.001879 -127.860231
-0.000516 -129.489534
-0.003374 -131.549777
-0.005885 -133.359702
-0.008276 -135.595784
-0.010338 -137.422283
-0.013409 -139.411765
-0.015471 -141.148273
-0.018051 -143.264614
-0.020767 -145.16028

-0.023202 -147.010578
-0.025783 -148.747192
-0.02823 -150.655395
-0.030752 -152.490712
-0.032835 -154.09526

-0.035805 -156.018444
-0.038226 -157.820294
-0.041044 -159.498365
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-0.043559 -161.064239
-0.045849 -162.641269
-0.048307 -164.162519
-0.050597 -166.050748
-0.053247 -167.710863
-0.055891 -169.280774
-0.058086 -170.993695
-0.060503 -172.736896
-0.063044 -174.094312
-0.065577 -175.943761
-0.06833 -177.249116
-0.07094 -179.032585
-0.073535 -180.406895
-0.075903 -182.071579
-0.078291 -183.562442
-0.08081 -185.055749
-0.083092 -186.552137
-0.086169 -187.983821
-0.088338 -189.42156

-0.090456 -190.804051
-0.09343 -192.347826
-0.095893 -193.815527
-0.098453 -195.352077
-0.100663 -196.731062
-0.103434 -198.080616
-0.106208 -199.517081
-0.108309 -200.934315
-0.110852 -202.219483
-0.113723 -203.670079
-0.116051 -205.199935
-0.118612 -206.410836
-0.120994 -207.923162
-0.123893 -209.275266
-0.126159 -210.536316
-0.128485 -211.777711
-0.131009 -212.929857
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-0.133643 -214.069785
-0.136013 -215.545668
-0.138575 -216.976714
-0.141193 -218.024632
-0.143491 -219.302682
-0.145801 -220.572869
-0.148401 -221.810864
-0.150511 -223.011034
-0.152984 -224.224911
-0.155609 -225.499561
-0.158228 -226.77506
-0.161002 -227.869196
-0.163246 -229.236494
-0.165787 -230.307467
-0.168009 -231.575955
-0.170704 -232.645547
-0.172858 -233.969284
-0.175493 -235.16786
-0.178419 -236.238515
-0.180531 -237.493509
-0.182958 -238.549715
-0.185779 -239.855708
-0.188178 -240.9389
-0.191237 -242.298972
-0.193466 -243.357728
-0.196115 -244.432208
-0.198649 -245.394703
-0.200773 -246.608579
-0.203786 -247.826174
-0.206149 -248.720565
-0.20758 -249.891198
-0.211015 -251.017421
-0.213771 -251.950804
-0.216172 -252.95771
-0.218471 -253.937949
-0.22105 -255.163831
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-0.223018 -256.059815
-0.226048 -257.157032
-0.227914 -258.188375
-0.230635 -259.392265
-0.232967 -260.186039
-0.235811 -261.351785
-0.23818 -262.144603
-0.240139 -263.118467
-0.243256 -264.308544
-0.245847 -265.277626
-0.248312 -266.154911
-0.250608 -266.30302

-0.248781 -261.281449
-0.246446 -255.225667
-0.243418 -249.437628
-0.241319 -244.492662
-0.238587 -238.884288
-0.236081 -233.707915
-0.233213 -228.354747
-0.23028 -222.655956
-0.228211 -217.42274

-0.225185 -211.961625
-0.222688 -206.765915
-0.220013 -201.706627
-0.217563 -196.232762
-0.214592 -191.208641
-0.21222 -186.506982
-0.209756 -181.597928
-0.207205 -176.507509
-0.20469 -171.611311
-0.202422 -166.552342
-0.199561 -161.409755
-0.197214 -156.049044
-0.194765 -150.839097
-0.19189 -145.832932
-0.189097 -140.296912
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-0.186771 -135.25303
-0.183707 -130.252284
-0.181817 -125.678228
-0.179223 -120.692463
-0.176386 -115.245266
-0.173882 -110.97444
-0.171484 -106.300617
-0.169723 -101.427262
-0.166013 -96.498339
-0.164204 -92.345766
-0.161247 -87.108939
-0.159181 -82.451585
-0.156527 -77.835667
-0.154268 -73.132095
-0.151623 -68.997372
-0.148977 -64.140485
-0.14683 -59.695838
-0.144057 -54.908862
-0.141567 -50.74014
-0.13921 -46.010643
-0.136457 -41.540497
-0.13431 -37.456985
-0.131549 -33.244382
-0.129356 -29.10424
-0.126807 -24.750223
-0.124108 -20.373468
-0.121934 -16.589786
-0.119292 -12.460694
-0.116655 -8.011797
-0.114384 -4.262858
-0.111638 -0.350404
-0.10931 3.501701
-0.106834 7.270296
-0.104195 11.186787
-0.101901 15.045905
-0.099254 18.816625
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-0.096759 22.266052
-0.094506 25.82534
-0.091591 29.563335
-0.089359 32.75182
-0.086724 35.945191
-0.08437 39.207411
-0.081986 42.668313
-0.078996 45.767762
-0.07705 48.90206
-0.074092 52.155567
-0.071478 55.417575
-0.068928 58.434575
-0.066637 61.373591
-0.064015 64.535938
-0.061374 67.388255
-0.059119 70.092251
-0.056771 72.840871
-0.054271 75.906533
-0.051694 78.624129
-0.049409 81.143254
-0.046691 84.031696
-0.043986 86.463699
-0.041976 88.922901
-0.039284 91.614997
-0.036789 94.096936
-0.03464 96.617974
-0.031339 99.133062
-0.029116 101.721248
-0.026677 104.022992
-0.024482 106.13689
-0.021299 108.657078
-0.019161 111.001958
-0.01662 112.974334
-0.014198 115.147943
-0.011798 117.447774
-0.009158 119.383814
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-0.006752 121.527249
-0.004478 123.717432
-0.001363 125.794994

v A7 U AN—7: Ae=0.7%, 1cycle

Total Strain (%)

Stress (MPa)

-0.05367 0.019762
-0.027945 52.607119
-0.000831 104.578878
0.002649 111.090993
0.005846 118.047434
0.00967 124.899541
0.013289 131.538728
0.016851 136.869584
0.02084 141.046594
0.024354 144.095044
0.027552 146.152418
0.031028 148.545109
0.034847 150.897214
0.037944 152.535549
0.042064 155.211283
0.045607 157.086124
0.049136 159.289695
0.052233 161.284596
0.056024 163.417194
0.059786 165.318597
0.063229 167.397221
0.066688 169.354935
0.070355 171.641166
0.073662 173.32965
0.077043 175.341338
0.080636 177.219792
0.0839 179.190043
0.087464 180.96055
0.09105 182.800754
0.094399 184.673046
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0.098279 186.631398
0.102026 188.490515
0.105093 190.09825

0.108807 191.871731
0.111971 193.920818
0.115731 195.419757
0.119262 197.260386
0.122931 198.973732
0.126719 200.720226
0.12974 202.385335
0.1334 203.71024

0.136681 205.650955
0.140257 207.394687
0.14379 209.024947
0.14729 210.688144
0.151122 212.15797

0.154662 213.954613
0.157974 215.505613
0.160725 216.905741
0.164905 218.500939
0.168533 220.128436
0.171795 221.569788
0.1752 223.189211
0.179048 224.838171
0.182428 226.462481
0.185905 227.857509
0.189631 229.289724
0.19244 230.502856
0.195911 232.278463
0.199759 233.537919
0.202942 234.962484
0.206623 236.486709
0.209854 237.801627
0.213516 239.130994
0.216942 240.567246
0.220494 241.990111
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0.224051 243.4627
0.227785 244.837754
0.231226 246.298868
0.234613 247.532825
0.238266 249.108899
0.241699 250.393855
0.245028 251.439754
0.248623 252.960367
0.252554 254.02709
0.255821 255.228961
0.25924 256.428919
0.262616 257.566403
0.265722 258.878558
0.269897 260.015618
0.272865 260.815023
0.276599 261.959095
0.279958 262.769338
0.283246 263.910222
0.287032 264.860711
0.290804 265.529645
0.293698 266.342012
0.29748 267.114643
0.300801 267.924886
0.304623 268.580857
0.308433 269.593395
0.311568 270.022422
0.315051 270.492885
0.318713 271.247454
0.32223 271.532622
0.325596 272.191569
0.329101 272.66097
0.333178 273.254042
0.336108 273.77678
0.339801 274.116984
0.343726 274.504999
0.34708 274.77253
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0.350776 275.509037
0.347765 266.364112
0.343843 258.409158
0.340333 250.77677
0.336921 244.004137
0.333464 237.181142
0.32984 230.382584
0.32613 223.119725
0.322628 216.12036
0.318747 208.924437
0.31522 202.052781
0.311766 195.261235
0.30822 188.326894
0.304446 181.569772
0.301077 174.491359
0.297391 167.82646
0.293889 160.981791
0.290675 154.651572
0.286784 148.009835
0.283475 141.096743
0.28003 134.532566
0.276146 127.968178
0.272789 121.729331
0.269146 114.880625
0.266204 108.579517
0.262423 101.704249
0.258629 95.502589
0.255072 89.271392
0.251582 83.229528
0.248787 77.508106
0.245123 71.518516
0.241294 65.284982
0.237851 59.280517
0.234153 53.723566
0.231078 48.212939
0.227463 42.293472
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0.223765 36.915017
0.220616 31.631335
0.216846 26.00766
0.213485 21.005746
0.210152 16.250538
0.206769 11.267748
0.203228 6.144711
0.199633 1.159796
0.19568 -3.765301
0.192361 -8.492885
0.188656 -13.159164
0.18528 -17.440084
0.181892 -22.044527
0.178354 -26.33214
0.174932 -30.696358
0.171585 -34.646954
0.168066 -38.628894
0.16454 -42.478555
0.161259 -46.727601
0.157921 -50.316638
0.154469 -53.837676
0.150144 -57.794647
0.146935 -61.137403
0.143714 -64.495776
0.140021 -68.205935
0.13597 -71.569196
0.133011 -74.512886
0.129366 -77.898247
0.12558 -80.770326
0.122375 -83.904093
0.118892 -86.836733
0.115397 -89.888158
0.111983 -92.62456
0.108597 -95.44139
0.105231 -98.15208
0.101392 -100.775328
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0.097542 -103.450743
0.09491 -106.158883
0.090907 -108.828561
0.087268 -111.345349
0.084336 -113.603
0.080473 -116.211692
0.076869 -118.54701
0.073371 -120.9533
0.069819 -123.251219
0.066466 -125.396141
0.063133 -127.80137
0.059485 -129.945017
0.055468 -132.393488
0.05209 -134.154538
0.048854 -136.443107
0.04544 -138.693108
0.042267 -140.410916
0.038402 -142.674091
0.034986 -144.435673
0.031302 -146.545321
0.028045 -148.709155
0.024514 -150.421226
0.021067 -152.256968
0.017622 -154.246663
0.013814 -156.248151
0.010531 -158.061688
0.00706 -159.891055
0.003381 -161.749535
-1.00E-05 -163.602595
-0.003798 -165.334109
-0.007188 -167.08836
-0.010761 -168.830073
-0.013962 -170.414965
-0.017399 -172.246989
-0.021508 -174.02472
-0.024459 -175.703216
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-0.028228 -177.406681
-0.031725 -179.014523
-0.035161 -180.75953

-0.038955 -182.359509
-0.042493 -183.940789
-0.045425 -185.790981
-0.049063 -186.987751
-0.052773 -188.921348
-0.055974 -190.529402
-0.059985 -191.993916
-0.063262 -193.551928
-0.066555 -195.048953
-0.070245 -196.690263
-0.07393 -198.464594
-0.077466 -199.938777
-0.080934 -201.36366

-0.08451 -203.042369
-0.08795 -204.132999
-0.091348 -205.719378
-0.094908 -207.202061
-0.098166 -208.745835
-0.102041 -210.101446
-0.104772 -211.585722
-0.108581 -213.006887
-0.11261 -214.516981
-0.115883 -215.839123
-0.11898 -217.366642
-0.122286 -218.992227
-0.126117 -220.290039
-0.129474 -221.595925
-0.133196 -223.213967
-0.1366 -224.310121
-0.140044 -226.012948
-0.14366 -227.416795
-0.147346 -228.688576
-0.150908 -230.165308
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-0.154314 -231.562674
-0.157835 -232.986601
-0.161341 -234.330206
-0.164586 -235.588069
-0.168422 -237.070964
-0.171653 -238.201436
-0.175023 -239.58807

-0.178748 -240.905963
-0.182096 -242.09434

-0.18595 -243.660001
-0.189195 -244.82766

-0.192525 -245.985226
-0.195879 -247.465677
-0.199114 -248.651291
-0.203321 -249.905648
-0.20643 -251.30567

-0.210147 -252.505628
-0.213332 -253.693155
-0.216686 -254.778047
-0.22086 -256.244686
-0.223917 -257.283891
-0.227488 -258.694007
-0.231277 -259.708244
-0.234429 -260.927221
-0.23778 -262.093711
-0.241859 -262.988632
-0.244653 -264.282938
-0.248194 -265.348493
-0.251856 -266.416598
-0.255059 -267.556951
-0.258548 -268.370488
-0.262225 -269.423399
-0.265808 -270.494054
-0.269481 -271.316409
-0.272952 -272.244267
-0.276862 -273.170851
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-0.280061 -274.05026

-0.283427 -274.762755
-0.286939 -275.53103

-0.291069 -276.483219
-0.293908 -276.96792

-0.297297 -277.690508
-0.301025 -278.37846

-0.304956 -278.977058
-0.308242 -279.488214
-0.31157 -280.249052
-0.315231 -280.752771
-0.318966 -281.421598
-0.322115 -281.787726
-0.325387 -282.281564
-0.329251 -282.834688
-0.332426 -283.266477
-0.335959 -283.852751
-0.339179 -284.303239
-0.343108 -284.610507
-0.346659 -285.135157
-0.350016 -285.715905
-0.349784 -279.700178
-0.34568 -270.935724
-0.341752 -262.92754

-0.338179 -255.530066
-0.333809 -247.647147
-0.330229 -239.929549
-0.326686 -232.493082
-0.323159 -225.252323
-0.319855 -217.997645
-0.315729 -210.729261
-0.312419 -203.466084
-0.308808 -196.292154
-0.304705 -189.009958
-0.301327 -182.192063
-0.298039 -175.363119
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-0.294538 -168.55128
-0.290986 -161.651256
-0.287066 -154.362791
-0.283743 -147.300421
-0.280333 -140.169203
-0.276235 -133.163463
-0.272714 -126.735283
-0.269549 -120.123083
-0.265921 -113.72136
-0.262301 -107.374459
-0.259018 -100.886675
-0.255716 -95.019269
-0.252001 -88.778617
-0.248634 -82.521602
-0.245157 -76.411421
-0.241253 -69.795077
-0.237602 -63.646329
-0.234232 -57.6833
-0.230607 -51.463366
-0.227144 -45.953482
-0.223757 -40.169056
-0.220001 -34.818756
-0.216718 -29.347335
-0.21301 -24.199011
-0.209988 -19.065031
-0.206552 -13.733537
-0.202878 -8.884513
-0.199406 -3.725033
-0.19558 0.90544
-0.192428 5.819169
-0.188816 10.502979
-0.185457 14.722275
-0.182166 19.366986
-0.178763 23.555683
-0.174791 27.848928
-0.171809 32.0066
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-0.167837 35.863806
-0.164392 39.846595
-0.160729 43.785398
-0.157357 47.388247
-0.15403 51.361262
-0.150489 54.961561
-0.146811 58.322803
-0.143576 61.897815
-0.140041 65.302194
-0.136426 68.689361
-0.13308 71.75226
-0.129483 75.050392
-0.126196 77.97857
-0.122818 80.984096
-0.118868 84.228041
-0.11531 87.252479
-0.111932 90.066548
-0.108508 92.954139
-0.105045 95.687884
-0.101566 98.473478
-0.098206 101.072077
-0.093987 103.902295
-0.090933 106.361922
-0.087508 108.971783
-0.084097 111.148154
-0.080578 113.891462
-0.076809 116.249941
-0.073321 118.406763
-0.069938 120.952663
-0.06653 123.147946
-0.062929 125.34833
-0.059289 127.694485
-0.055987 129.845569
-0.052292 132.06274
-0.048817 134.244211
-0.045478 136.160276
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-0.042164 138.125003
-0.038738 139.933121
-0.035069 142.248677
-0.03159 144.256327
-0.028148 146.137756
-0.024421 148.096108
-0.020964 150.018973
-0.017442 152.06636
-0.01387 153.661134
-0.010478 155.5483
-0.006977 157.534701
-0.003806 159.146899

v A7 U A—7 : Ae=0.7%, 100cycle

Total Strain (%) Stress (MPa)
0.000997 160.977754
0.004723 162.940993
0.008154 164.672613
0.011594 166.918683
0.015473 168.652002
0.018792 170.449283
0.022109 172.373211
0.025396 173.959059
0.029166 175.949498
0.032575 177.502622
0.036411 179.323277
0.039346 181.029398
0.043292 182.9665
0.046773 184.453751
0.05028 186.116098
0.053625 187.97139
0.057085 189.268883
0.060377 191.067651
0.064156 193.015803
0.067399 194.207261
0.071275 195.89532
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0.074356 197.622477
0.078044 199.243175
0.081549 200.623329
0.085313 202.180915
0.088649 203.779938
0.09238 205.145855
0.095537 206.726391
0.099056 208.30544
0.102677 209.793753
0.105767 210.948025
0.109611 212.526436
0.112884 213.861541
0.116653 215.419977
0.119786 216.771656
0.123384 218.34603
0.127325 219.616112
0.130913 221.046626
0.133936 222.441867
0.13737 223.718111
0.141301 225.096139
0.14478 226.552791
0.148029 228.044504
0.151272 229.292911
0.155182 230.282924
0.158548 231.7961
0.161741 233.049606
0.165789 234.327125
0.16886 235.608468
0.17283 236.950798
0.176189 238.333714
0.179672 239.522834
0.18292 240.808853
0.186512 242.221518
0.189836 243.26338
0.193596 244.452501
0.196919 245.669671
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0.200555 247.095511
0.204022 248.132485
0.207508 249.481827
0.211272 250.299719
0.214334 251.627174
0.218174 252.846682
0.221353 253.796533
0.225506 255.071077
0.228546 256.057478
0.232224 257.371546
0.235839 258.565341
0.239136 259.64014

0.242329 260.774649
0.245912 261.812261
0.249538 262.714514
0.253105 263.940821
0.256283 265.111455
0.260224 265.948685
0.263331 267.13738

0.266652 268.319701
0.270805 269.313114
0.274189 270.306527
0.277345 271.245117
0.281265 272.54091

0.284269 273.381114
0.288303 274.892802
0.291598 275.142484
0.295193 276.307167
0.298426 277.054299
0.302143 278.034537
0.305853 278.998414
0.309229 279.886854
0.313094 280.881117
0.315709 281.711547
0.319631 282.51754

0.322764 283.412143
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0.326493 284.280396
0.329385 285.343933
0.333393 286.15375

0.336463 286.976955
0.340018 287.690087
0.344503 288.631864
0.347321 289.600628
0.350111 289.011167
0.346441 279.832668
0.342863 272.502236
0.339706 265.924673
0.336385 258.91617

0.33227 251.823944
0.328565 244.565335
0.325058 237.486497
0.321326 230.252962
0.317926 223.735748
0.313771 216.765707
0.3106 210.038547
0.307124 203.265914
0.303803 196.509855
0.300584 190.166673
0.297153 183.311379
0.29362 176.915499
0.289435 170.009419
0.285423 163.207249
0.282772 156.808819
0.279193 150.268229
0.275524 143.865337
0.271859 137.588666
0.268509 130.977741
0.265315 124.981351
0.261843 118.522998
0.257993 112.622655
0.254352 106.030217
0.25135 100.044452
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0.247753 94.300081
0.244088 87.794766
0.240459 81.777551
0.237 75.7274
0.233731 70.096714
0.229967 64.589062
0.226588 58.958588
0.223289 53.452423
0.2195 47.933509
0.215437 42.278385
0.212276 37.469629
0.208657 32.035287
0.205278 27.017861
0.202365 22.120069
0.198667 17.156828
0.195198 12.080965
0.191472 7.046114
0.188024 2.494476
0.184453 -2.061943
0.181098 -6.607206
0.177753 -11.225993
0.173848 -15.960907
0.170321 -20.339681
0.166838 -24.69848
0.163219 -28.880377
0.16011 -32.746188
0.157251 -36.666292
0.153115 -40.961661
0.149729 -44.799211
0.146055 -48.671291
0.14271 -52.519996
0.139406 -56.290609
0.135593 -59.784873
0.132301 -63.490039
0.12918 -67.040826
0.125427 -70.610207
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0.121579 -73.705831
0.117767 -76.993019
0.114505 -80.398992
0.11162 -83.579932
0.107827 -86.759066
0.104015 -89.722943
0.100191 -92.752375
0.096838 -95.523095
0.093479 -98.6116
0.090427 -101.532872
0.086508 -104.375096
0.08316 -107.267999
0.079741 -109.745795
0.076051 -112.292226
0.072873 -115.100026
0.069644 -117.76046
0.066233 -120.124465
0.062687 -122.950114
0.058992 -125.36023
0.055149 -127.63233
0.051186 -130.103538
0.047712 -132.629357
0.044842 -134.798291
0.041499 -137.209044
0.03721 -139.418246
0.03437 -141.477427
0.031226 -143.805201
0.026519 -145.94598
0.023906 -148.23253
0.020506 -150.432594
0.016286 -152.357159
0.013652 -154.5228
0.008707 -156.499426
0.006175 -158.561794
0.002711 -160.774927
-0.001287 -162.639038
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-0.00448 -164.24518
-0.007716 -166.284067
-0.010917 -168.314242
-0.014977 -170.28375
-0.019013 -172.220427
-0.021907 -174.053301
-0.025325 -175.605894
-0.02858 -177.607063
-0.032487 -179.470961
-0.035822 -181.307447
-0.039532 -183.012293
-0.042807 -184.826573
-0.046594 -186.466927
-0.050035 -188.081675
-0.053507 -189.921348
-0.057029 -191.693661
-0.060539 -193.526959
-0.064161 -195.080509
-0.067581 -196.700781
-0.070751 -198.368122
-0.074772 -199.905521
-0.078071 -201.63321
-0.081577 -203.255501
-0.085295 -204.771758
-0.088404 -206.241053
-0.091594 -207.858776
-0.095663 -209.4187
-0.099112 -210.97023
-0.102692 -212.748599
-0.106235 -214.067448
-0.109752 -215.542693
-0.113053 -217.030688
-0.116959 -218.439528
-0.120749 -220.164879
-0.123712 -221.431986
-0.127026 -222.911481
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-0.13059 -224.356126
-0.134133 -225.796097
-0.137397 -227.081053
-0.140984 -228.534092
-0.14439 -230.065967
-0.147738 -231.417753
-0.151334 -232.82638

-0.155088 -234.248502
-0.158596 -235.612081
-0.162127 -236.941448
-0.165514 -238.598907
-0.168923 -239.503072
-0.172246 -240.946124
-0.175549 -242.305241
-0.179591 -243.897996
-0.183045 -245.036649
-0.18667 -246.428383
-0.189819 -247.613786
-0.193576 -248.840624
-0.19701 -250.16776

-0.201037 -251.615806
-0.203944 -252.825007
-0.207409 -254.287928
-0.210654 -255.286653
-0.214467 -256.651294
-0.217818 -257.712918
-0.221181 -259.019124
-0.224907 -260.164258
-0.228269 -261.270612
-0.232002 -262.642797
-0.235292 -263.977477
-0.238622 -265.033788
-0.242579 -266.091906
-0.245675 -267.214091
-0.249558 -268.649812
-0.253127 -269.832239
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-0.256586 -270.85232

-0.259516 -271.777841
-0.263149 -273.017217
-0.266891 -274.06471

-0.270798 -275.262224
-0.274231 -276.445714
-0.277727 -277.335961
-0.280135 -278.491401
-0.28422 -279.58628

-0.287511 -280.609762
-0.291591 -281.900349
-0.294977 -282.808657
-0.298564 -283.771896
-0.302409 -284.620707
-0.305952 -285.831608
-0.309066 -286.969518
-0.312762 -287.892382
-0.315951 -288.978018
-0.319432 -289.716969
-0.322675 -290.666502
-0.325657 -291.616778
-0.330213 -292.849248
-0.333253 -293.653116
-0.336945 -294.515632
-0.34047 -295.390898
-0.343621 -296.281995
-0.347374 -296.948166
-0.350281 -297.046657
-0.348084 -289.528486
-0.344459 -281.331075
-0.340666 -273.418195
-0.336552 -266.156504
-0.332708 -258.716531
-0.329616 -251.187948
-0.325379 -244.018905
-0.321858 -236.655749
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-0.318376 -229.481819
-0.314609 -222.77814
-0.310918 -215.14384
-0.307807 -208.73521
-0.304172 -201.583061
-0.300868 -195.02866
-0.296903 -187.77632
-0.293438 -180.833903
-0.289916 -173.796926
-0.286349 -166.718831
-0.282638 -160.086019
-0.278689 -153.214151
-0.275694 -146.758666
-0.272179 -140.414528
-0.268716 -133.904538
-0.2654 -127.271408
-0.262029 -121.294886
-0.258033 -114.910693
-0.254878 -108.525437
-0.251478 -102.362876
-0.247328 -95.865105
-0.244133 -89.435226
-0.240392 -83.455623
-0.236641 -77.586836
-0.233384 -71.485686
-0.229781 -65.825144
-0.226867 -59.952638
-0.223169 -54.003953
-0.219438 -48.641754
-0.215397 -43.208687
-0.212742 -37.840751
-0.209233 -32.449546
-0.205587 -27.328953
-0.202261 -22.05802
-0.198512 -17.093717
-0.195273 -12.151514
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-0.191197 -6.984491
-0.187943 -2.570337
-0.18473 2.32958
-0.181388 7.068426
-0.177445 11.596265
-0.174019 16.052068
-0.170443 20.3128
-0.16677 24.459848
-0.163803 28.694869
-0.160116 32.965377
-0.156592 36.78327
-0.153447 40.553353
-0.149657 44.888459
-0.146374 48.316212
-0.142198 52.24439
-0.139518 55.938187
-0.135525 59.331516
-0.131593 62.921403
-0.128781 66.163223
-0.125127 69.658337
-0.121781 73.183838
-0.117981 76.294974
-0.115054 79.621792
-0.111475 83.059107
-0.107661 85.9178
-0.104127 88.810916
-0.100578 91.884653
-0.097152 94.793281
-0.093839 97.769696
-0.089616 100.820483
-0.086595 103.414619
-0.082905 106.327285
-0.079633 108.795624
-0.075822 111.584618
-0.072515 114.177692
-0.069206 116.671318
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-0.065715 119.290954
-0.062402 121.659846
-0.058572 124.032562
-0.055124 126.816456
-0.051458 128.98964

-0.047975 131.13945

-0.044341 133.505579
-0.041077 135.723387
-0.037634 138.071667
-0.034428 140.337924
-0.030802 142.437797
-0.02735 144.544258
-0.023644 146.712342
-0.020025 148.935887
-0.016605 150.74018

-0.012921 152.911664
-0.009568 155.011963
-0.00618 156.949065
-0.002636 159.021314

E— 7S DEAL A £ =0.3%

Cycle Number Max Stress (MPa) Min Stress (MPa) Stress Range (MPa)
1 138.656677 -151.033317 289.689994
2 147.657159 -153.062199 300.719358
3 152.524027 -156.685604 309.209631
4 152.979415 -157.316005 310.29542
5 153.09791 -157.402995 310.500906
6 153.261413 -157.592986 310.8544

7 153.335049 -157.625525 310.960573
8 153.390533 -157.444904 310.835437
9 153.374449 -157.591584 310.966033
10 153.444542 -157.699012 311.143555
20 152.51532 -155.944898 308.460218
30 151.676261 -154.703057 306.379319
40 151.202427 -154.170419 305.372846
50 150.624412 -153.47804 304.102452
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60 150.065138 -152.726044 302.791182
70 149.602076 -152.540185 302.142261
71 149.394156 -152.550589 301.944745
80 149.271086 -152.163892 301.434978
90 149.501584 -151.470554 300.972138
100 149.706258 -150.991039 300.697297
150 149.893076 -149.542238 299.435314

E— 75 IDEAE - A £ =0.5%

Cycle Number Max Stress (MPa) Min Stress (MPa) Stress Range (MPa)
1 242.84349 -254.104332 496.947822
2 248.65076 -257.879408 506.530168
3 251.772096 -260.685402 512.457497
4 254.164362 -262.888654 517.053016
5 255.825859 -264.588612 520.41447
6 257.261898 -265.88398 523.145878
7 258.766361 -267.022421 525.788782
8 259.751275 -268.011903 527.763177
9 260.785274 -268.76594 529.551214
10 261.318423 -269.267853 530.586276
20 264.259776 -271.944437 536.204213
30 264.453784 -271.624739 536.078523
40 263.893223 -270.81439 534.707613
50 262.965895 -270.223229 533.189125
60 262.023906 -269.427224 531.45113
70 261.323311 -268.560989 529.8843
80 260.301211 -267.826501 528.127712
90 259.753399 -267.119318 526.872718
100 259.425308 -266.30302 525.728327
200 255.113789 -261.411921 516.52571

E— 2 1Dl 0 A £ =0.7%

Cycle Number Max Stress (MPa) Min Stress (MPa) Stress Range (MPa)
1 275.509037 -285.715905 561.224942
2 278.340742 -287.784223 566.124965
3 280.014989 -289.31121 569.326199
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4 281.442529 -290.621984 572.064513
5 282.568538 -291.802711 574.37125

6 283.627825 -292.800799 576.428624
7 284.628888 -293.695721 578.324609
8 285.323746 -294.3144 579.638145
9 286.158638 -295.048994 581.207632
10 286.760423 -295.575344 582.335766
11 287.292935 -296.052394 583.345329
20 291.067692 -299.18308 590.250772
30 292.038368 -300.441049 592.479417
40 292.584267 -300.664593 593.24886

50 292.44487 -300.388881 592.833752
60 291.64929 -299.677661 591.326951
70 291.56663 -299.158855 590.725485
80 290.540492 -298.415017 588.95551

90 290.468032 -298.120287 588.588319
99 289.500543 -297.105837 586.60638

100 289.600628 -297.046657 586.647285
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No. 10 CYC-2

ot [Mpa] gt [m/m] on [Mpa] en [%] Total Strain | Stress Range

Range (%) (MPa)
222.0198036 | 0.001501589 | 221.6866713 | 0.1502717 0.3005434 443.3733426
273.1872357 | 0.002497719 | 272.5057422 | 0.2500841 0.5001682 545.0114844
316.6968218 | 0.003497874 | 315.5909913 | 0.3503999 0.7007998 631.1819826
1012.972039 | 0.259964064 | 781.081765 29.68834815

E— 75 IDEAL - A £ =0.3%

Cycle Number Max Stress (MPa) Min Stress (MPa) Stress Range (MPa)
1 205.247215 -227.160739 432.407953
2 219.003702 -230.09306 449.096762
3 221.064688 -231.328823 452.393512
4 221.918492 -231.556937 453.475429
5 222.462054 -231.953877 454.415931
6 222.785471 -232.157766 454943237
7 222.857294 -232.320537 455.177831
8 222.943355 -232.218327 455.161681
9 223.210248 -232.270175 455.480424
10 223.1312 -232.06533 455.19653
11 223.409993 -231.901922 455.311915
20 222.602301 -230.84221 453.444511
30 221.711735 -229.706426 451.418161
40 220.532177 -228.708444 449.240621
50 220.256996 -228.040679 448.297675
60 219.112711 -227.482668 446.59538
70 219.165835 -226.607721 445773556
75 218.925716 -226.802366 445,728082
80 218.400004 -226.165838 444565842
90 218.325418 -225.454299 443.779718
100 217.809056 -225.576377 443.385433

E— 2 1D A £ =0.5%

Cycle Number Max Stress (MPa) Min Stress (MPa) Stress Range (MPa)
1 247.552162 -263.285488 510.83765
2 253.648 -267.468235 521.116234
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3 257.047066 -270.454955 527.502021
4 259.927008 -272.604871 532.531879
5 261.706014 -274.311098 536.017112
6 263.402147 -275.692101 539.094248
7 264.545582 -276.869322 541.414904
8 265.655654 -277.529862 543.185517
9 266.659055 -278.288575 544.94763

10 267.416811 -278.889298 546.306109
20 270.604233 -281.14663 551.750862
24 271.022422 -281.3332 552.355622
30 270.903638 -281.173723 552.07736

40 270.279328 -280.423722 550.70305

50 269.673505 -279.493633 549.167138
60 269.436361 -278.31673 547.753092
70 268.519871 -277.646416 546.166287
80 268.023909 -276.557911 54458182

E— 2 IS IDZE T A £ =0.7%

Cycle Number Max Stress (MPa) Min Stress (MPa) Stress Range (MPa)
1 285.449755 -299.453267 584.903022
2 289.863909 -302.76436 592.628269
3 292.332673 -304.894302 597.226975
4 294.152478 -306.666614 600.819093
5 295.809088 -308.421821 604.230909
6 297.504159 -309.689246 607.193405
7 298.844363 -310.655991 609.500354
8 300.057708 -311.864449 611.922157
9 301.033059 -312.811751 613.84481
10 302.089583 -313.842351 615.931934
15 305.460813 -316.536041 621.996853
20 307.320355 -318.748324 626.068678
30 309.997789 -321.222825 631.220614
40 311.482277 -322.124016 633.606293
44 311.638248 -322.365197 634.003446
50 311.952316 -322.328967 634.281283
60 312.264683 -322.511925 634.776608
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70 312.830769 -322.202957 635.033727
80 312.889418 -321.945626 634.835044
90 313.00034 -321.611266 634.611606
100 313.360731 -321.175439 634.53617
200 314.346707 -317.402063 631.74877
300 313.349469 -317.371782 630.721251
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No. 11 Hifam FOXFER I 2 L — a VR

A o =270 MPa
A Jf [KN/m] da/dN_main [m/cycle] da/dN_sub [m/cycle]
17.43487258 1.23E-06 2.93E-11
21.01631549 2.13E-06 3.74E-11
25.26501246 3.18E-06 9.32E-11
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No. 12 #: VK L Af & ZE LT

XOERY I 2 L—3 9 VR

A o =270 MPa

A Jf [KN/m] da/dN_main [m/cycle] da/dN_sub [m/cycle]
12.58665656 1.34E-07 6.38E-08
13.0608797 1.84E-07 2.54E-08
13.30249031 2.66E-07 1.22E-11
13.56457212 3.01E-07 8.25E-12
16.07116571 4.38E-07 1.02E-11
18.41109172 8.05E-07 3.03E-11
21.73414896 1.28E-06 3.24E-11
24.86710542 1.77E-06 4.70E-11
A o =360 MPa

Al da/dN_main da/dN_sub
1458989523 3.18E-07 2.78E-08
15.52453539 4.28E-07 1.53E-08
15.80814592 5.93E-07 2.81E-11
16.18745953 7.00E-07 4.86E-11
19.35305348 1.08E-06 6.33E-11
22.58182644 1.89E-06 7.48E-11
27.42971305 2.78E-06 8.90E-11
32.53007369 3.67E-06 3.73E-10
A o =330 MPa

A Jf [KN/m] da/dN_main [m/cycle] da/dN_sub [m/cycle]
16.56904912 4.89E-07 1.27E-07
17.74095903 6.42E-07 2.34E-08
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