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Thermal Transient Strength Test of a Welded Vessel Model

No.5 Fatigue and Creep Test Data of the Model Materials

H. Machida*, M. Kikuchi*, K. Watashi**

ABSTRACT

The fatigue and creep tests were carried out for the Welded Vessel Model constructing
materials to investigate the fatigue and creep strength of them. Test pieces were made of
SUS304 and FBR grade SUS316, and these were cut out from model materials in advance. The
fatigue and creep characteristics of these materials show the average properties of the material
strength standard. For detailed stress analyses or creep-fatigue evaluations which are carried

out after thermal transient strength test, the fatigue and creep test data which were obtained

from these material tests are summarized in this report.

* Structural Engineering Section, OEC / PNC

** Material Development Section, OEC / PNC
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2.2.1 EHER
HEHHRBRE., REBLIUVTABEENT A - ILRBRELEREL /2. BERLE.
PHBEZERORCICBT 2ERBEL L TRBRFT -8 8ich 2550C LB BERER
KRBT BEERBEG600CL L. DA, REBREASBOBRKVTALEDTS 50.7
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222 7 V—-T7RER
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ERBEICEHREL,

2.3 HEMIER
(1) SUS304%%

SUS3048i% . HAFERHNROXEHB L MSOMB %M vt {L5 K5 £ Table
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Table 2.2-1 Fatigue and creep test conditions

80€-¢6 OIV6NL ONd

m E AERSM O AR BB
# # | R B OTAER A et (%) | ABRF &
s B o kg/mm2)] (%fsec) | BEBMTEEHE LK
550 A et=07 0.1 Nf=5439
A e1=08 0.1 Nf=3709
BB A e t=0.6 , 0.1 N{=6984 6 %
600 |Aet=07 0.1 N f=4357
SUS304 A et=08 0.1 N£=3012
(100t) A et=09 0.1 N{=2227
550 o =23 — t r=1944
y)-7° RER 0 =25 — t =930 4K
600 ¢ =16.5 — t =1929
=18 — t =946
B H AR 600 |A et=07 0.1 N1=4357 24
SUS304 A e1=038 0.1 N£=3021
(251) -7 RER| 600 s =16.5 = t =1929 2K
o=18 — t =946
550 [Aet=07 0.1 Nf=5439
A et=08 0.1 Nf=3709
A £t=06 0.1 N f=6982
B H ABR A et=0.7 0.1 Nf=4357 8 &
R AP & 600 A et=07 0.002 N£=2003
A et=08 0.1 Nf=4357
SUS316 A et=08 0.002 Nf=1448
A et=09 0.1 Nf=2227
550 o =34 — t =2082
7-7" REx o =36 — t =864 4K
600 ¢ =25 — t r=2313
o =27 — t =873
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Table 2.3-1 Chemical composition of SUS304

B & REE
(Wt %)
C 0.040~0.060
Si = 1.00
Mn =200
P < 0.040
S = 0.030
Ni 8.00~10.50
Cr 18.00~20.00
N < 0.045

Table 2.3-2  Chemical composition of FBR grade SUS316

% 2 FRIE B
(Wt %)
C = 0.020
Si = 1.00
Mn = 2.00
P = 0.045
S = 0.030
Ni 10.00~14.00
Cr 16.00~18.00
Mo 2.00~3.00
N 0.06~0.10
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Test piece for fatigue test
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Table 3.1-1 Summary of fatigue test
) - im P O3 A ft O N ] Wi gE L& WHEEE LK WHEELEOK
og S ABRHF %5 '
() Act (%) e (1/sec) BN ERIENDR Nf2/Nf1
F141 0.69 5439 6000 1.10
550 4
F142 0.79 3709 5730 1.54
SUS304 F143 0.60 , 6982 11298 1.62
. 10°
(1000) Fl44 600 0.70 4357 >5074 % 1.16
F147 0.79 3012 >3012% 1.00
F146 0.89 2227 >3058 % 1.37
SUS304 F241 0.69 4357 5808 1.33
600 1073
(25t) F242 0.80 3012 4892 1.62
F261 0.70 5439 4240 % * 0.78
550 1073
F262 0.79 3709 - 3220 0.87
REFEH F263 0.60 1072 6982 11196 1.60
SuUs3i16 F264 0.70 107 4357 5200 1.19
(251) F265 600 0.69 2X10° 2003 3676 1.84
_F266 0.79 107 3012 2116 0.70
F269 0.79 2X103 1448 2040 1.41
F268 0.89 107 2227 1614 0.72
L X :-3-2,%7 1

* X W ICMUFAL LD, BRL -,




Table 3.1-2 Details of fatigue test (1/4)

ABRKF | A B | RBN | BEE Nf/2EEDT— % B R E R R
¥ 5| B K| @& #®& £ F| DHE | HHEE | SIRM | EEA (5 H | BER (£ B | 8EK
o wom | % oE % B RN Bh | % OH

> Acg, Aeg, Ae, ¢ max ¢ min Ag Nf N
(T) (mm) [(%/S)| (%) (%) (%) | (N/mm®)|(N/mm®) |(N/mm?)| (@) (@)
F141 550 10.01 0.1 0.69 0.37 0.32 239 -240 476 6000 6672
F142 s 2 2 0.79 0.45 0.34 252 -257 509 5730 5980
F143 600 2 ” 0.60 0.31 0.29 211 -214 425 11298 12032
F144 4 2 » 0.70 ' 0.38 0.32 231 -236 467‘ >5074 5075
HE =f1i% emax/emin=-—1

80€-¢6 OTV6NL ONd
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Table 3.1-3  Details of fatigue test (2/4)

ABR | X B | 8BS | ZaE Nf2EEEDOF7— % BoHE % KRR
5| R B | HE & £ F | BHE | BHE [N | ERE | & 5 BER [ B | #EH

| OB | B[ OB | oh e B wom

€ VAN Ae, Ae, o max g min Ag Nf N

(T) | (mm) [(%/5)] (%) (%) (%) |[(N/mm®)| (N/mm®) [(N/mm?) | (@) (m)

F146 600 10.02 0.1 0.89 0.54 0.35 257 -265 522 >3058 C 3136
F147 4 10.01 z 0.79 0.48 0.31 241 -248 489 >3012 C 3012
F241 ” 10.01 z 0.69 0.39 0.30 232 -235 467 5808 B 5862
F242 4 10.00 » 0.80 0.46 0.34 239 -245 484 ~4892 B 4892
WE =A% emax/emin=-— 1

80€-26 OTV6NL ONd




Table 3.1-4 Details of fatigue test (3/4)
ABHR | X B | XBRY | EaF Nf/2REBEDFT— % B B | B K R B
Ty | R BE|HE & & F (UNE |[HHTE [SIEN [Esl | & 5 | #5% | B |#EX
' g B0 | W BE [# BB | H | H | & H

€ A g, Ae, SHe, ¢ max o min Ae Nf N

() (mm) [ (%./S)| (%) (%) (%) |(N/mm®) [(N/mm?) |(N/mm?)| (@E]) (1)

*E261 550 10.01 0.1 0.70 0.36 0.34 256 -256 512 4240 A 4267
F262 2 2 » 0.79 0.42 0.37 267 -271 538 3220 A 3437
F263 600 2 7 0.60 0.29 0.31 226 229 455 11196 A 11315
F264 » 2 ” 0.70 0.37 0.33 240 -241 481 5200 A 5564
F265 ” ” 2X10° 0.69 0.38 0.31 245 -245 490 3676 A 3724

WE =A% emax/emin=-—1

* BRI USIEA L0, BRL:,

80€-¢6 OTV6NL ONd
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Table 3.1-5  Details of fatigue test (4/4)

ABR | R OB | RN | THE Nf/2EBEDT— % B OHE | B O a B
5| R E|E & e T | BHE | HUE | 5ikE | ERE 5] BRE | B | MEX
ol om (% om || e o |

€ A, Aeg, Ag, ¢ max g min Ag Nf N
(C) (mm) [(%./S)] (%) (%) (%) | (N/mm®)| (N/mm®)| (N/mm?) | (@E) (1)
F266 600 10.01 0.1 0.79 0.44 0.35 265 -270 535 2116 2259
F269 v 9.99 | 2x10? 0.79 0.47 0.32 251 -248 499 - 2040 2334
F268 4 16.02 0.1 0.89 0.52 0.37 276 -282 558 1614 1629
wE =AM cmax/emin=-1

80€-¢6 OTV6NL ONd




PNC TN9410 92-308
Table 3.2-1 Fatigue test data sheet - F141

€/ 8/H : 1992/01/27 HKR#®NO. MIs-1 & : 4 (‘¢): 550

TP No : Fl41 b W : sSus304
H¥AHEE(mm): 10.01 A &% (Hz): 0.071
N A et A EeDp A e e O max O min Ao
. (cycle) (%) (%) (%) (N/mm~2) (N/mm°2) (N/mm~2)

1 0.70 0.55 0.15 118 -133 251

3 0.70 0.52 0.18 144 -148 292

5 0.69 0.50 0.19 155 -158 313

7 0.69 0.49 0.20 162 -166 328

10 0.69 0.47 0.22 170 -174 344

15 0.69 0.45 0.24 181 -185 366

20 0.69 0.44 0.25 190 -193 383

30 0.69 0.42 0.27 201 -204 405

50 0.69 0.40 0.29 213 -218 431

70 0.68 0.39 0.30 220 -225 445

100 0.69 0.38 0.31 226 -231 457

150 0.69 0.38 0.31 232 =237 469

200 0.69 0.38 0.31 235 -240 475

300 0.69 0.37 0.32 236 ~241 477

500 0.69 0.37 0.32 2317 -242 479

700 0.69 0.37 0.32 237 ~241 478
1000 0.69 0.37 0.32 236 ~-241 477
1500 0.69 0.38 0.31 236 -240 476
2000 0.69 0.38 0.31 235 -240 475
3000 0.69 0.37 0.32 236 ~240 476
5000 0.69 0.37 0.32 235 ~240 4175
5340 ———— ———— ———— 231 -239 470
6000 ———— ———— ———— 174 ~-223 397

EREnaret, Aep, AetD—iEltl:z-‘;‘-'):‘/Z)b—7”5_'8§mlb’5b\7:cb\o
¥k Nf /2 EFBDF — & — **x

Nf/2= 3000 (cycle) Nf= 6000 (cycle)
Aet = 0.69 (%) C max = 236 (N/mm"2)
Aep = 0.37 (%) omin = =240 (N/mm"2)
Ace = 0.32 (%) Ao = 476 (N/mm”2)
BMWAUE : A




PNC TN9410 92-308

Table 3.2-2  Fatigue test data sheet - F142

£/8,/H : 1992/01/28 HBR®NO. MTs-1 . : | E("C): 550
TP N o : F142 # K : Sus304
E¥EBEZE(mm): 10.01 & & (Hz): 0.063

N Act A ep A e e O max o min Ao

{(cycle) (%) (%) (%) (N/mm~2) (N/mm*2) (N/mm"2)

1 0.80 0.63 0.17 125 ~-136 261

3 0.79 0.61 0.18 151 -156 307

5 0.79 0.58 0.21 162 ~167 3289

7 0.79 0.57 0.22 172 -175 347

10 0.79 0.56 0.23 181 -183 364

15 0.78 0.53 0.26 195 ~198 393

20 0.79 0.52 0.27 » 203 -207 410

30 0.79 0.50 0.29 212 -219 431

50 0.79 0.48 0.31 228 -232 460

70 0.79 0.47 0.32 236 -241 417

100 0.79 0.46 0.33 243 -248 491

150 0.79 0.46 0.33 246 -254 500

200 0.79 0.45 0.34 252 ~257 509

300 0.79 0.45 0.34 256 ~260 516

500 0.79 0.45 0.34 257 -262 519

700 0.79 0.45 0.34 256 -260 516

1000 0.79 0.45 0.34 254 -259 513

1500 0.79 0.45 0.34 253 -257 510

2000 0.79 0.45 0.34 252 -257 509

3000 0.79 0.45 0.34 252 -257 509

4850 ———— ———— ————— 246 -2517 503

5000 0.79 0.44 0.35° 246 -2517 503

5730 ——— ———— ———— 181 ~243 424

tBEBnboet, Aep, AeD-BRBEZFYYZIN-—TE2EHRLT WAL,

%k Nf /2 BEHFEDODFT — & — *xx
Nf/2= 2000 (cycle) Nf= 5730 (cycle)
Acet= 0.79 (%) o max = 252 (N/mm~2)
Aep = 0.45 (%) omin = -257 (N/mm"~2)
Aece = 0.34 (%) Ao = 509 (N/mm~2)
BEUE : A




PNC TN9410 92-308

Table 3.2-3  Fatigue test data sheet - F143

E/B/H : 19982/01/29 EIR#®NO. MPrs-1 - E(°C): 600
TP N o : F143 b ] R : sus3o4
YA EE(mm): 10.01 M (Hz): 0.083
N A et Aep A g e O max o min Ac
(cycle) (%) (%) (%) (N/mm~2) (N/mm"2) (N/mm"~2)
1 0.60 0.45 0.15 114 -125 239
3 0.60 0.43 0.17 134 -139 2173
5 0.60 0.42 0.18 144 -147 291
7 0.60 0.41 0.19 150 -153 303
10 0.60 0.38 0.22 158 -162 320
15 0.60 0.38 0.22 168 -172 340
20 0.60 0.36 0.24 175 -179 354
30 0.60 0.35 0.25 184 -187 3171
50 0.60 0.34 0.26 195 -198 393
70 0.60 0.33 0.27 201 -204 405
100 0.60 0.32 0.28 206 -209 415
150 0.60 0.31 0.29 209 -213 422
200 0.60 0.31 0.29 211 -215 426
300 0.60 0.32 0.28 212 -217 429
500 0.60 0.31 0.29 212 -217 429
700 0.60 0.31 0.29 212 -215 427
1000 0.60 0.31 0.29 211 -215 426
1500 0.60 0.31 0.29 211 -214 425
Y 2000 0.59 0.31 0.28 209 -213 422
3000 0.60 0.31 0.29 209 -213 422
; 5000 0.60 0.31 0.29 211 -214 425
7000 0.60 0.31 0.29 211 -214 425
: 9650 ———— ———— ———— 208 -212 420
f 10000 0.59 0.30 0.29 208 -211 419
! 11298 —_———— ———— ——— 156 -187 343
b e e e e e 228
: LEDAct, Bep, beD-HRERFUSIN-—THEERLT LA W,
*¥%x N f /2 E8DOF— & — %=
Nf/2= 5000 (cycle) Nf= 11298 (cycle)
Aet = 0.60 (%) O max = 211 (N/mm~2)
Aep = 0.31 (%) omin = ~214 (N/mm"~2)
: Ace = 0.29 (%) Ao = 425 (N/mm~2)
i
WX : B
_16_
_




PNC TN9410 92-308

Table 3.2-4  Fatigue test data sheet - F144

£/RB/H : 19982/02/03 KW No. Mrs-1 & B (°C): 600
TP N o : Fl44 » " : SUS304
HKFEHEZ(mm): 10.01 % & (Hz): 0.071

N A et Aecp A€ e O max O min Ao

(cycle) (%) (%) (%) (N/mm~2) (N/mm"2) (N/mm"~2)

1 0.69 0.55 0.14 118 -130 248

3 0.70 0.52 0.18 144 -147 291

5 0.70 0.50 0.20 155 -153 313

7 0.70 0.48 0.22 163 -167 330

10 0.70 0.47 0.23 170 -174 344

15 0.70 0.45 0.25 183 -186 369

20 0.70 0.44 0.26 180 -193 383

30 0.70 0.42 0.28 202 -206 408

50 0.70 0.41 0.29 214 =219 433

70 0.70 0.40 0.30 220 -223 443

100 0 70 0.39 0.31 226 -231 457

150 0.70 0.39 0.31 229 -232 461

200 0.70 0.39 0.31 231 -235 466

300 0.70 0.39 0.31 232 -236 468

500 0.70 0.38 0.32 234 -239 473

700 0.70 0.38 0.32 232 -236 468

1000 0.70 0.38 0.32 232 -2317 469

1500 0.70 0.38 0.32 232 ~-2317 469

2000 0.70 0.38 0.32 231 ~236 4617

3000 0.70 0.38 0.32 232 ~236 468

4490 ———— - ———— 230 -235 465

4000 0.70 0.38 0.32 229 -236 465

5074 ~——— ———— ———— 262 -271 533

_--—__-—..——-—--_—-.-———-———-——-———-—--—_-—-—————----—-_—-——-——————-—-——-—--——--.

LEDLeL, Acp, beD-BBEZIFYYAN-—TEEBRLT WAL,
¥ N /2 EHDF -5 — 4k

Nf/2= 2000 (cycle) Nf= 5074 (cycle)
Aet= 0.70 (%) O max = 231 (N/mm~2)
Aep= 0.38 (%) o min = -236 (N/mm*2)
Aece = 0.32 (%) Ao = 467 (N/mm”2)
KR : C

_.17._
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Table 3.2-5 - Fatigue test data sheet - F146

E£/78/8H : 1892/02/04 HEW®NoO. MTS-1 8 E(C): 600
TP N o : F148 b | K : sUS304
E®HK KR (mm): 10.02 % % (Hz): 0.056

N Acst A ep A e e ¢ max O min Ao

(cycle) (%) (%) (%) (N/mm~2) (N/mm"2) (N/mm"2)

1 0.80 0.75 0.15 123 -137 260

3 0.89 0.74 0.15 157 -153 310

5 0.90 0.67 0.23 165 : -172 337

7 0.89 0.67 0.22 181 . ~-180 361

10 0.89 0.66 0.23 182 -192 384

15 0.90 0.61 0.29 205 -211 416

20 0.90 0.60 0.30 217 -222 439

30 0.89 0.58 0.31 231 -238 469

50 0.89 0.57 0.32 245 -250 495

70 0.89 0.55 0.34 250 -256 506

100 0.8% 0.55 0.34 254 -261 515

150 0.89 0.54 0.35 257 -265 522

200 0.89 0.54 0.35 259 ~266 625

300 0.89 0.54 0.35 260 -267 527

500 0.89 0.54 0.35 259 -2617 526

700 0.89 0.54 0.35 260 ~266 526

1000 0.89 0.54 0.35 259 -266 525

1500 0.89 0.54 0.35 257 -265 522

2000 0.89 0.54 0.35 256 ~264 520

2510 ———— ———— - 253 -262 515

3000 0.89 0.53 0.36 232 -250 482

3058 ———— ——— ————— 186 ~-231 417

LBROAEt, Aep, AeD-BBEIFYSIN-—TERRMLTOE L,
Sk NT /2 EHDF— 4 — ks

Nf/2= 1500 (cycle) Nf= 3058 (cycle)
A et = 0.89 (%) O max = 257 (N/mm"~2)
A cp = 0.54 (%) omin = -265 (N/mm"~2)
Ace = 0.35 (%) Ao = 522 (N/mm"2)
HmERE : C



PNC TN9410 92-308

Table 3.2-6  Fatigue test data sheet - F147

£/8/8 : 1882/02/07 MW NoO. MTS-1 & B (°C): 600

TP N o : Fl47 ‘ M ] ¢ SUS304
H®HE HEZE(mm): 10.01 ¥ (Hz): 0.063

N Aet Aep A &g e . O max O min Ao
{cycle) (%) (%) (%) (N/mm“2) (N/mm*2) (N/mm"2)

1 0.80 0.65 "0.15 118 -131 249

3 0.79 0.61 : 0.18 - 147 © =155 302

5 0.79 0.58 0.21 162 -169 331

7 0.79 0.57 0.22 . 174 -180 354

10 0.79 0.54 0.25 186 -192 378

15 0.78 0.53 0.26 200 -206 406

20 0.79 0.52 0.27 . 208 ~214 422

30 0.79 0.50 0.29 219 -226 445

50 0.79 0.49 0.30 230 -236 466

70 0.78 0.48 0.31 235 -242 477

100 0.79 0.47 0.32 239 -246 485

150 0.79 0.48 0.31 241 -248 489

200 0.79 0.47 0.32 242 -248 491

300 0.79 0.48 0.31 242 -249 491

500 0.798 0.48 0.31 241 -249 490

700 0.79 0.47 0.32 241 -248 489

1000 0.78 0.48 0.31 241 -248 489

1500 0.79 0.48 0.31 241 -248 489

2000 0.79 0.48 0.31 242 -249 491

3000 0.79 0.51 0.28 268 -281 549

3012 ———— ———— ———— 287 ~308 595

LtREDAEt, Aep, Ae(D-iﬂlitZi"'):‘/Z)l/-—'?'%f%mlb’('b\f;b\o
*x Nf/2 BHOF— & — ***

\

Nf/2= 1500 (cycle) Nf= 3012 (cycle)
Aet = 0.78 (%) cmax = 241 (N/mm"2)
A egp = 0.48 (%) o min = -248 (N/mm"2)
Acece = 0.31 (X) Ao = 489 (N/mm"2)
WU E : C



PNC TN9410 92-308

Table 3.2-7  Fatigue test data sheet - F241

£/8/8 : 1892/02/05 HE®®N/ . MTS-1 &8 E(°C): 600
TP N o : F241 b | ¥ : Sus304
H¥EEEZ(mm): 10.01 B M iHz): 0.071

N A&t Aep A g e C max o min Ao

(cycle) (%) (%) (%) (N/mm~2) (N/mm”"2) (N/mm"2)

1 0.70 0.52 0.18 139 -152 291

3 0.70 0.51 0.19 163 -158 321

5 0.69 0.48 0.21 169 -173 342

7 0.69 ‘ 0.46 0.28 178 -181 359

10 0.69 0.46 0.23 185 -187 372

15 0.70 0.45 : 0.25 196 -195 3901

20 0.70 0.42 0.28 204 -204 408

30 0.70 0.42 0.28 214 -214 428

50 0.70 0.41 0.29 224 -224 448

70 0.69 0.39 0.30 229 -232 461

100 0.69 0.39 0.30 232 -236 468

150 0.69 0.39 0.30 235 ~-239 474

200 0.69 0.39 0.30 236 -239 475

300 0.69 0.38 0.30 236 -240 476

500 0.69 0.39 0.30 236 -239 475

700 0.69 0.39 0.30 235 -239 474

1000 0.69 0.39 0.30 235 -237 472

1500 0.69 0.39 0.30 232 -236 468

2000 0.69 0.39 0.30 232 -235 467

3000 0.69 0.39 0.30 231 -234 465

5000 0.69 0.39 0.30 229 -232 461

5180 ——— ———— - 228 -232 460

5808 ————— —-———— ——— 170 -209 379

EXparet, Acp, AeU)—iﬁlIl:Z-'i"):‘/Z)l/'—7’§:§mb'l'b\7§':b\o
* Nf /2 EHQDF—4F— *k*

Nf/2= 2000 (cycle) Nf= 5808 (cycle)
Aet = 0.69 (%) o max = 232 (N/mm~2)
Aep= 0.39 (%) omin = =235 (N/mm~2)
A sge = 0.30 (X) Ao = 467 (N/mm"2)
B ® : B




PNC TN9410 92-308

Table 3.2-8  Fatigue test data sheet - F242

£ /H,/8 : 1892/02/06 . HIW®NO. MTS-1 & E(*C): 600
TP N o : F242 , " ' 3 : SUS304
H®ABEE(mm): 10.00 8 & & (Hz): 0.063

N Aet Aep Ace O max ¢ min Ao

(cycle) (%) (%) (%) (N/mm“2) (N/mm”~2) (N/mm~2)

1 0.80 0.62 0.18 143 -155 298

3 0.79 0.57 0.22 167 -176 343

5 0.79 0.56 0.23 183 -182 365

7 0.80 0.54 0.26 187 -193 380

10 0.79 0.53 0.26 195 =201 396

15 0.79 0.52 0.27 209 -215 424

20 0.79 0.50 0.29 218 -223 441

30 0.79 0.49 0.30 228 -233 461

50 0.79 0.49 0.30 238 -241 479

70 0.79 0.48 0.31 240 -245 485

100 0.79 0.47 0.32 243 -248 491

150 0.79 0.47 0.32 244 -249 493

200 0.79 0.46 0.33 244 -250 494

300 0.79 0.46 0.33 246 -250 496

500 0.79 0.46 0.33 244 -249 493

700 0.79 0.46 0.33 245 -248 493

1000 0.79 0.46 0.33 241 -246 487

1500 0.79 0.46 0.33 240 -246 486

2000 0.80 0.46 0.34 239 -245 484

3000 0.79 0.46 0.33 239 -244 483

3990 ———— ———— - 237 -243 480

4892 ————— ———— ———— 176 -244 420

.I:EEcDAat.Aap.Aem—&ﬁ::l:x%‘-')92»—775:&Hlb'tbw::ho
¥ Nf /2 EHFOF— & —  *xx
Nf/2= 2000 (cycle) Nf=z 4892 (cycle)

Aet = 0.80 (%) o max = 239 (N/mm"2)
Aep= 0.46 (%) omin = ~-245 (N/mm*2)
Ace = 0.34 (%) Ao = 484 (N/mm"2)
WK E : B

_.21._
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Table 3.2-9  Fatigue test data sheet - F261

£/8B/8 : 1981/12/26 HKIWRHMNO. MTs-1 & X (°C): 5§50
TP No : F261 1 R : & ARSUS316H.
K%K HE®E(mm): 10.00 M ¥ M (Hz): 0.071
N Aet A ep Ac e O max o min Aoc
(cycle) (%) (%) (%) (N/mm*2) (N/mm 2) (N/mm" 2)
1 0.69 0.51 0.18 150 -156 306
3 0.70 0.48 0.22 172 -174 346
5 0.70 0.46 0.24 182 -184 366
7 0.70 0.45 0.25 190 -193 383
10 0.70 0.44 0.26 200 -201 401
15 0.70 0.42 0.28 211 -213 424
20 0.70 0.40 0.30 221 -221 442
30 0.70 0.39 0.31 232 -233 465
50 0.70 0.37 0.33 244 -245 489
70 0.70 0.37 0.33 250 -251 501
100 0.70 0.36 0.34 255 -256 511
150 0.70 0.36 0.34 259 -260 519
200 0.70 0.36 0.34 260 -260 520
300 0.70 0.36 0.34 260 -261 521
500 0.70 0.36 0.34 259 -260 519
700 0.70 0.36 0.34 257 -260 517
1000 0.70 0.36 0.34 259 -259 518
1500 0.70 0.36 0.34 257 -257 514
2000 0.70 0.36 0.34 256 -256 512
3000 0.70 0.36 0.34 256 -256 512
4150 ———— ——— ——— 252 -262 514
4240 ———— ——— ——— 190 -283 473

LBOAcet, Aep, AeD-BREXFUYYZIN-TEBBLTLA L,
® Nf/2 EHDT—5— *xx

Nf/2= 2000 (cycle) Nf= 4240 {(cycle)
Aet= 0.70 (%) o max = 256 (N/mm"2)
Aep= 0.36 (%) omin = -256 (N/mm~2)
Ace = 0.34 (%) Aoc = 512 (N/mm"2)
WEUE : A

- 22—
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Table 3.2-10 Fatigue test data sheet - F262

£/8B/8 : 1992/01/24 HEHMHBNO. MTS-1 & E(°C): 550
TP No : F262 b ] R : B ARSUS316HA
HRKFEE(mm): 10.01 B ¥ (Hz): 0.063
N Aet Aep A g e O max ¢ min Ao
{cycle) (%) (%) (%) (N/mm“2) (N/mm~2) (N/mm"2)
1 0.80 0.60 0.20 151 -163 314
3 0.80 0.57 0.23 174 -181 355
5 0.79 0.54 0.25 185 ~-192 377
7 0.79 0.53 0.26 . 195 -201 396
10 0.79 0.52 0.27 206 . =212 418
15 0.79 0.49 0.30 219 -224 443
20 0.79 0.48 0.31 229 -234 463
30 0.79 0.46 0.33 241 -246 487
50 0.79 0.44 0.35 254 -260 514
70 0.79 0.44 0.35 262 -26"7 529
100 0.79 0.42 0.37 268 -273 541
150 0.79 0.42 0.37 271 -2176 547
200 0.79 0.42 0.37 271 -2717 548
300 0.79 0.42 0.37 271 -2717 548
500 0.79 0.42 0.37 270 ~-276 546
700 0.79 0.42 0.37 269 -2175 544
1000 0.79 0.42 0.37 268 -274 542
1500 0.79 0.42 0.37 267 -271 538
2000 0.79 0.42 0.37 265 -271 536
2780 ———— ——— ——— 262 -269 531
3000 0.79 0.42 0.37 256 -267 Hh23
3220 ———— ——— ———— 196 ~-253 449

——----———.—_—————-—-—_——..———-_—-.-—--——-——_—-—-—--—-—--—-—-———--——-—--—---—---—-—--—-

ERRoAet, Acep, Aew—tﬂlil:z-?‘-')921»—7>E‘£Eﬂ3zb'cb\7:“\o
“** Nf /2 EHDOF— 4% — *xx

Nf/2= 1500 (cycle) Nf= 3220 (cycle)
Aet= 0.79 (%) O max = 267 (N/mm"2)
Aep = 0.42 (%) cmin = =271 (N/mm~2)
Aege = 0.37 (%) Ao = 538 (N/mm"~2)
HEWUE : A

._23_
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Table 3.2-11 Fatigue test data sheet - F263

£/B/8 : 1802/01/17 HB®W®NoO. MTS-1 - | K (°Cc): 800
TP No : F263 : # X : zm msus3ies
HKWFEM®%E(mm): 10.01 B ¥ (Hz): 0.083
N A et Ae&Dp Ace ¢ max . o min Ao
(cycle) (%) (%) (%) (N/mm~2) (N/mm"2) (N/mm~2)
1 0.60 0.41 0.19 144 -155 299
3 0.60 0.38 0.22 162 ~169 331
5 0.60 0.36 0.24 173 -178 351
7 0.60 0.36 0.24 181 -185 366
10 0.60 0.34 0.26 189 -183 332
15 0.60 0.33 0.27 198 -203 401
20 0.60 0.32 0.28 206 -208 414
30 0.60 0.31 0.29 214 -217 431
50 0.60 0.30 0.30 220 -224 444
70 0.60 0.29 0.31 224 -226 450
100 0.60 0.29 0.31 225 -229 454
150 0.60 0.29 0.31 226 -230 456
200 0.60 0.29 0.31 226 -229 455
300 " 0.60 0.29 0.31 226 -230 456
500 0.60 0.29 0.31 225 -229 454
700 0.60 0.29 0.31 225 -228 453
1000 0.59 0.29 0.30 225 -228 453
1500 0.59 0.29 0.30 225 -228 453
2000 0.59 0.29 0.30 225 -228 453
3000 0.59 0.29 0.30 225 -229 454
5000 0.60 0.29 0.31 226 -229 455
7000 0.59 0.29 0.30 228 -230 458
9230 ———— —— ——— 228 -230 458
10000 0.60 0.28 0.32 229 -231 460
11196 ——— -——- ———— 169 -232 401

..—_..———...———-——--———-—-——_-.—_-—-------———--—-———-----————_—-—-——---——-—--_——-—-.

ERDDAEL, Acep, Aedd-RBREIEZIFVYZIN—-TEBBUT WL L,

¥** N /2 BEHDF — % — **x
Nf/2= 5000 (cycle) Nf= 11196 (cycle)
Aet = 0.60 (%) O max = 226 (N/mm"2)
Aep = 0.29 (%) omin = -229 (N/mm”~2)
Acge = 0.31 (%) Ao = 455 (N/mm"~2)
HEUER : A
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Table 3.2-12 Fatigue test data sheet - F264

£/H8/8 : 1992/01/20 EE®NO. MTS-1 2 E(°C): 600
TP No : F264 & R : 2 Bsus3ieM
BE®REBEE(mm): 10.01 MM (Hz): 0.071
N Aet Aep A e omax ¢ min o
(cycle) (%) (%) (%) (N/mm”2) (N/mm"2) (N/mm~2)
1 0.70 0.50 0.20 146 -158 304
3 0.70 0.47 0.23 170 -175 345
5 0.70 0.45 0.25 185 -189 374
7 0.70 0.43 0.27 193 -188 391
10 0.70 0.42 0.28 206 -208 414
15 0.70 0.40 0.30 217 -218 435
20 0.70 0.39 0.31. 221 -225 446
30 0.70 0.38 0.32 229 -232 461
50 0.70 0.38 0.32 235 -237 472
70 0.70 0.38 0.32 236 -240 476
100 0.70 0.37 0.33 237 ~-241 478
150 0.70 0.37 0.33 237 -241 478
200 0.70 0.37 0.33 237 -241 478
300 0.70 0.37 0.33 239 -240 479
500 0.70 0.37 0.33 237 -240 477
700 0.70 0.37 0.33 237 -240 477
1000 0.70 0.37 0.33 239 -240 479
1500 0.70 0.37 0.33 239 -241 480
2000 0.70 0.37 0.33 240 -241 481
3000 0.70 0.37 0.33 240 ~-242 482
4440 -— —_—— ———— 240 -243 483
5000 0.70 0.35 0.35 221 -230 451
5200 -— ———— ——— 180 -211 391

EknArAcet, Acep, Aem—iﬁlit:xﬁ‘-')92»—7’&‘:SEHIL'CL\7JL\.
¥k Nf /2 BEFEOF— & —  **xx
Nf/2= 2000 (cycle) Nf= 5200 (cycle)

Act

0.70 (%) O max

240 (N/mm~2)

Aep = 0.37 (%) omin = =-241 (N/mm~2)
Ace = 0.33 (%) Ao = 481 (N/mm~2)
ooy B : A

- 25—
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-Table 3.2-13 Fatigue test data sheet - F265

£/ 8B/H : 1992/02/08 HKRWMNO. MTS-1 R E(*C): 800
TP N o : F265 b " s P SUS316MM
KA EZE(mm): 10.01 A % # (Hz): 0.00143
N A et A ep Acee o max o min Ao
(cycle) (%) (%) (%) (N/mm~2) (N/mm*2) (N/mm"~2)
1 0.69 0.50 0.19: 152 -164 316
3 0.70 0.46 0.24 183 ~-189 372
5 0.70 0.44 0.26 197 ~202 399
7 0.70 0.42 0.28 208 -212 420
10 0.70 0.40 0.30 219 -223 442
15 0.70 0.39 0.31 229 -232 461
20 0.70 0.39 0.31 236 -237 473
30 0.69 0.38 0.31 241 -242 483
50 0.70 0.38 0.32 245 -246 491
70 0.69 0.38 0.31 245 -2417 492
100 0.70 0.37 0.33 245 -2417 492
150 0.69 0.38 0.31 243 -246 489
200 0.69 0.38 0.31 245 -243 488
300 0.69 0.38 0.31 242 ~-245 487
500 0.69 0.37 0.32 243 -245 488
700 0.69 0.38 0.31 243 -245 488
1000 0.69 0.38 0.31 243 -243 486
1500 0.69 0.38 0.31 245 -245 490
2000 0.69 0.37 0.32 245 -245 490
3000 0.69 0.37 0.32 249 -246 495
3320 ———— ————- ———— 245 -247 492
3676 ———— ———— ———— 183 -252 435

LROLet, Aep, AeD-MREZAFUYIN-—TE2RERLT AW,
¥ Nf/2 BEHOT -5 — *x

Nf/2= 1500 (cycle) Nf= 3676 (cycle)
Aet= 0.69 (%) O max = 245 (N/mm"2)
Acep= 0.38 (%) omin = =245 (N/mm"2)
Ace = 0.31 (%) Ao = 490 (N/mm~2)
BUALE : A
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Table 3.2-14 Fatigue test data sheet - F266

£/8/78 : 1992/01/21 HBWNO. Mrs-1. ) E(°C): 600
TP N o : F266 b ) X : @ msus3ieH
KK EE (mm): 10.01 R EH(He): 0.063
N Aet EDp A e e ¢ max O min Ao
(cycle) (%) (%) (%) (N/mm"2) (N/mm"2) (N/mm"2)
1 0.79 0.61 0.18 148 -164 312
3 0.79 0.57 0.22 180 -186 366
5 0.79 0.54 0.25 197 -200 397
7 0.79 0.53 0.26 208 -212 420
10 0.79 0.50 0.29 219 -225 444
15 0.79 0.48 0.31 234 -239 473
20 0.79 0.48 0.31 241 -247 488
30 0.79 0.45 0.34 252 -257 509
50 0.79 0.45 0.34 260 -265 525
70 0.78 0.44 0.35 262 -268 530
100 0.79 0.43 0.36 267 ~269 536
150 0.79 0.43 0.36 268 -270 538
200 0.79 0.44 0.35 268 -270 538
300 - 0.79 0.44 0.35 268 ~270 538
500 0.78 0.44 0.35 268 =270 538
700 0.79 0.44 0.35 267 ~-270 537
1000 0.79 0.44 0.35 265 -270 535
1500 0.79 0.44 0.35 265 -270 535
1790 —— ———- ———— 263 =270 533
2000 0.79 0.44 0.35 256 -265 521
2116 —-—— ———— —-———— 195 ~-249 444

_———-—---.—-————.._---—-_---—-————_-.——--.--—--_-—-——-————-———-—-——----—--—-—-—--—-—-.

LEDAet, Aep, 2aen
¥ N /2 BEFEOF -4 —  **x
Nf/2= 1000 (cycle)

Aet = 0,79 (%)
Aep = 0.44 (%)
Ace = 0.35 (%)
BEUE : A

-iﬁlItZi")92)b—7%8§ﬂ!b'(b\7:£b\o

Nf= 2116 (cycle)

O max = 265 (N/mm"~2)
omin = -270 (N/mm"2)
Ao = 535 (N/mm~2)

- 27 -
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Table 3.2-15 Fatigue test data sheet - F269

£/8/8 : 1992/07/07 HWW@MNO. MTS-1- & m(°C): 600

TP No : F269. | # K : A RSUS3168K
HKBFAFEZE(mm): 9.99 8% & (Hz): 0.00125
. N ) A et A ep , A g e O max gmin Ao
(cycle) (%) (%) (%) (N/mm~2) (N/mm~2) (N/mm"2)

1 0.79 0.59 0.20 162 -173 335

3 0.79 0.55 0.24 198 -200 398

5 0.79 0.53 0.26 216 -216 432

7 0.79 0.52 0.27 226 -226 452

10 0.79 0.50 0.29 236 -235 471

15 0.79 0.49 0.30 242 -240 482

20 0.79 0.49 0.30 246 -244 490

30 0.79 0.49 0.30 249 -246 495

50 0.79 0.49 0.30 249 -246 495

70 0.79 0.49 0.30 249 -245 494

100 0.79 0.49 0.30 249 -246 495

150 0.79 0.48 0.31 249 -245 494

200 0.79 0.49 0.30 248 -245 493

300 0.79 0.48 0.31 249 ~245 494

500 0.79 0.47 0.32 249 -244 493

700 0.79 0.47 0.32 249 ~246 495

1000 0.79 0.47 0.32 251 ~248 489

1500 0.79 0.46 0.33 251 -249 500

1870 ———— ———— ———— 251 -249 500

2000 0.79 0.46 0.33 222 ~230 452

2040 ———— ——— ———— 190 -213 403

LtRoaet, Acp, AeD-BRBEAFVYAIN-TE2E2HULTWEZ L,
¥t N /2 BEHOF—5— ***

Nf/2= 1000 (cycle) Nf= 2040 (cycle)
Acsgt = 0.79 (%) o max = 251 (N/mm~2)
Aep = 0.47 (%) omin = =248 (N/mm~2)
Aege = 0.32 (%) Ao = 499 (N/mm~2)

BME : B

._.28_
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Table 3.2-16 Fatigue test data sheet - F268

£/8/8 : 1992/01/22 HBWMNO. MPs-1 = E(°C): 600
TP N o : F268 B K : 27K SUS3168K
BHRHA®EE(mm): 10.02 B & (Hz): 0.056
N Aet A ep At e C max omin Ao
(cycle) (%) (%) (%) (N/mm~2) (N/mm~2) (N/mm"~2)
1 0.90 0.70 0.20 152 -166 318
3 0.89 0.65 0.24 )85 -193 378
5 0.89 0.63 0.26 202 -211 413
7 0.89 0.60 0.29 220 ~-226 446
10 0.89 0.58 0.31 233 ~-240 473
15 0.89 0.55 0.34 249 -255 504
20 0.89 0.54 0.35 257 -264 521
30 0.89 0.54 0.35 266 ~-272 538
50 0.89 0.52 0.37 272 ~-2178 650
70 0.89 0.52 0.37 274 -281 655
100 0.89 0.52 0.37 276 -282 558
150 0.89 0.52 0.37 276 -282 558
200 0.89 0.52 0.37 276 -282 558
300 0.89 0.52 0.37 276 -282 558
500 0.89 0.52 0.37 276 -282 5543
700 0.89 0.52 0.37 : 276 -282 554
1000 0.89 0.51 0.38 277 -282 559
1410 ———— ———- ———— 273 ~-281 554
1500 0.89 0.51 0.38 270 ~-278 548
1614 —-———— ———— ———— 198 ~-240 438

___-.._—_--—_——--————--——-—--———_—._—..-_.-—————--—-—-_--—--_-_---—-——-————-————---

tBBoAEet, Acep, Aed)-&ﬁld:l::(-’;‘-')92)»—7’&Sﬁﬂlb1b\&b\o
¥k ONT /2 BHOF— 5 —  #x

Nf/2= 700 (cycle) Nf= 1614 (cycle)
Aet = 0.89 (%) cmax = 276 (N/mm"2)
Aep= 0.52 (%) o min = -282 (N/mm"Z)
Aee= 0.37 (%) Ao = 558 (N/mm"2)
B ® : B

— 99—
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Fig. 3.6-12  Appearance of fatigue test piece after failure - F264
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A A

Table 4.1-1 Summary of creep test
i 73 & by B B 1 b PR R BREOL | 2V -TEOR | EEIV-—F
#E HEODM
(C) o (kgf/mm?) | EH&4ftg,(hr) EZEBR Ml g, (hr) ey ac a
23.0 1944 3198.3 1.65 1.37 1.39
550
SUS304 25.0 930 1249.2 1.34 1.50 1.57
(100t) 16.5 1929 1492.1 0.77 3.48 4.20
600
18.0 946 834.4 0.88 2.70 2.97
16.5 1729 3052.4 1.58 1.87 1.94
SUS304 600
(25¢) 18.0 946 1023.7 1.08 2.79 3.05
34.0 2198 1847.7 0.84 0.58 0.64
550
HEFREH 36.5 866 634.8 0.73 0.48 0.60
SUS316 24.5 2168 1552.5 0.72 1.48 1.55
(25¢) 600 26.5 896 311.6 0.35 2.70 2.56
26.5 896 425.9 0.48 2.47 3.01

80€-26 OTV6NL ONd
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Table 4.1-2  Details of creep test

A ABATE | Bh HrY-7" S =Rk )-7 GO R UR T

HH w5 X10* ABRRERY T THE
] ©) EfE(mm) |(kgf/mm?>| mm/mm/h BsGRF R (Hr) | BASARETE (%) (h) (%) | %) | WE (%)
. C141 10.00 23.0 4.17 13200 - 7.09 3198.3 (398 | 42 A 5.70
SUS304 ” C142 10.00 25.0 10.87 648.0 7.87 12492 |40.6 | 40 A 7.64
1000kF C143 10.00 16.5 17.85 340.0 6.89 14921 [73.1] 70 B 2.37
. Cl44 10.00 18.0 28.30 240.0 7.90 8344 717 69 A 3.50
SUS304 C241 10.00 16.5 8.24 1515.0 15.35 30524 |60.7 | 58 A 1.42
250F . C242 10.00 18.0 29.17 516.0 16.50 1023.7 |68.9 | 66 A 218
C261 10.00 34.0 1.79 810.0 2.13 1847.7 1264 | 35 A 11.61
Re AR 0 62 | 1000 36.5 4.67 2350 1.68 6348 372 47| B | 1685
SUS316 C263 10.00 24.5 6.72 4280 3.60 15525 469 | S6 A 4.80
25th 600 | C264 10.00 26.5 29.41 141.0 5.70 3116 378 59 B 5.79
C265 10.00 26.5 34.60 168.0 6.61 4259 444 | 57 B 6.00

80€-2¢6 OTV6NL ONd




PNC TN9410 92-308

Table 4.2-1  Creep test data sheet - C141 (1/2)

T.P No.:Cl41
XKl x = 550(<C)
s h = 23.0(kgf/nn"2) -
S8 E = 1806.0(kgf)
G. L = 50.00(em)
EMEBWAB = 91/11/22
KRB HmEEM = 09.02
v A b1 A = 1/100(am)
2arm i Uf KAEA 72Y-7AK
(hr.min) A @ # (%) (%/hbr)
& #* 285.20 285.20 0.0000
0.01 285.30 0.10 0.0019
0.02 285.30 0.00 p.0019
0.03 285.40 0.10 0.0039 7.298-02
0.04 285,40 0.00 0.0039 6.86E-02
0.05 285.50 0.10 0.0059 7.71E-02
0.06 285.60 0.10 0.0079 8.14E~02
0.07 285.60 0.00 0.0079 8.14E-02
0.08 285.70 0.10 0.0100 7.44E-02
0.09 285.80 0.10 0.0119 5.94E-02
0.10 285.80 0.00 0.0119 6.44E-02
0.20 286.30 0.50 0.021Y 6.37E-02
0.30 : 286.90 0.60 0.0339 5.97E-02
0.40 287.40 0.50 0.0439 5.61E-02
0.50 287.80 0.40 0.0519 5.27B-02
1.00 288.20 0.40 0.0600 4.93E-02
1.10 288.60 0.40 0.0679 4.80E-02
1.20 289.00 0.40 0.0759 4.88E-02
1.30 289.40 0.40 0.0839 4.93E-02
1.40 289.80 0.40 0.0919 5.00E-02
2.00 290.70 '0.90 0.1100 4.90E-02
3.00 293.00 2.30 0.1559 4.46E-02
4.00 295.10 2.10 0.1979 4.09E-02
5.00 297.00 1.90 0.2359 3.76E-02
6.00 298.80 1.80 0.2719 3.46E-02
7.00 300.50 1.70 0.3059 3.20E-02
8.00 302.00 1.50 0.3359 3.02B-02
9.00 303.40 1.40 U.3639 2.38E-02
10.00 304.70 1.30 0.3899 2.02E-02
24.00 318.50 13.80 0.6659 1.72E-02
48.00 335.20 16.70 1.0000 1.36E-02
72.00 349.70 14.50 1.2900 1.11E-02
96.00 360.00 10.30 1.4959 9.08E-03
120.00 370.00 10.00 1.6959 7.71E-03
144.00 377.70 7.70 1.8500 6.78E-03
168.00 385.10 7.40 1.9980 6.15E-03
192.00 392.10 7.00 2.1379 5.60E-03
240.00 404.70 12.60 2.3900 4.93E-0Q3
264.00 410.20 5.50 2.5000 4.68E-03
288.00 415.60 5.40 2.6079 4.47E-03
312.00 420.70 5.10 2.7100 4.30E-03
336.00 425.80 5.10 2.8119 4.21E-03
360.00 430.80 5.00 2.9119 4.14E~03
408.00 440.50 9.70 3.1059 4.09E-03
432.00 445.30 4.80 - 3.2019 4.12E-03
456.00 450.30 5.00 3.3019 4.15E-03
480.00 455.30 5.00 3.4019 4.20E-03
504.00 460.40 5.10 3.5039 ‘ 4.26E-03
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Table 4.2-1 Creep test data sheet - C141 (2/2)

T.P No.:Cl4l
K W iE = 550(C)
55 = 23.0(kgf/nn"2)
HMwE = 1806.0(kef)
G. L. = 50.00 (am)
HKRMMWAR = 91/11/22
EMRHhesMm = 09.02
9" 4¥Wr"-" = 1/100(om)
R ER &1 8 KAEA 72V~-7%E
(hr.min) RAad = (%) (X/hr)
528.00 465.50 5.10 3.6059 4.29E-03
576.00 476.00 10.50 3.8159 4.30E-03
600.00 481.20 5.20 3.9200 4.27E-03
624.00 486.30 5.10 4.0219 4.23E-03
648.00 491.30 5.00 4.1219 4.20E-03
672.00 496.30  5.00 4.2219 4.19E-03
696.00 501.30  5.00 4.3219 4.19E-03
720.00 506.30  5.00 4.4219 4.21E-03
1 768.00 516.50 10.20 4.6260 4.27E-03
: 792.00 521.70  5.20 4.7300 4.28E-03
! 816.00 526.80  5.10 4.8319 4.29E-03
: 840.00 532.00  5.20 4.9360 4.28E-03
864.00 537.10  5.10 5.0379 4.26E-03
888.00 542.30  5.20 5.1419 4.23E-03
912.00 547.30  5.00 5.2419 4.19E-03
936.00 552.30  5.00 5.3419 4.17E-03
960.00 557.20  4.90 5.4400 4.15E-03
984.00 562.20  5.00 5.5400 4.17E-03
1008.00 567.20  5.00 5.6400 4.20E-03
1032.00 572.20  5.00 5.7399 4.24E-03
1080.00 582.50  10.30 5.9459 4.31E-03
1104.00 587.80  5.30 6.0519 4.34E-03
1128.00 593.00  5.20 6.1559 4.36E-03
1152.00 598.20  5.20 6.2600 4.46E-03
1176.00 603.50  5.30 '6.3659 4.61E-03
1200.00 608.70  5.20 6.4699 4.79E-03
1320.00 639.80 31.10 7.0919 5.26E-03
1440.00 672.50 32.70 7.7460 5.73E-03
1560.00 707.80 35.30 8.4520 6.15E-03
1680.00 747.20 39.40 9.2400 6.58E-03
: 1800.00 787.30  40.10 10.0420 7.06E-03
§ 1920.00 830.00 42.70 10.8960 7.62E-03
2040.00 876.80  46.80 11.8320 8.24E-03
2160.00 927.50 50.70 12.8460 8.90E-03
2280.00 984.50 57.00 13.9860 9.64E-03
2400.00 1044.50  60.00 15.1860 1.05E-02
2520.00 1106.70  62.20 16.4299 1.17E~02
2640.00 1177.80 71.10 17.8520 1.34E-02
2760.00 1259.50 81.70 19.4860 1.65E~02
2880.00 1356.20 96.70 21.4200
3000.00 1477.00 120.80 © 23.8360
3120.00 1661.40 184.40 27.5240
3198.15 (i M7)
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Table 4.2-2  Creep test data sheet - C142 (1/3)

T.P No.:C142
vl = 550( %)
N = 25.0(kgf/nm" 21
RmmM = 1964.0(kgf)
G. L = 50.00(mm)
HRMMBAB = 91/12/17
KeMGBiRMe = 09.00
7" AXr -° = 1/100(on)
2 5 @ ¥ kR B A 70 ~TRE
(hr.min) "4 @E = (%) {%/hr)
0.00
" % 382.00 382.00 0.0000
0.01 382.00 0.00 0.0000
0.02 382.00 0.00 0.0000
0.03 382.10 0.10 0.0020 2.57E-02
0.04 382.10 0.00 0.0020 3.43E-02
0.05 382.10 0.00 0.0020 3.43E-02
0.06 382.10 0.00 6.0020 2.57E-02
0.07 382.20 0.10 0.0040 ~ 2.57E-02
0.08 382.20 0.00 0.0040 2.92E-02
0.09 382.20 0.00 0.0040 3.27E-02
0.10 382.20 0.00 0.0040 3.00E-02
0.20 382.50 0.30 0.0100 2.81E-02
0.30 ' 382.70 0.20 0.0140 2.86E-02
0.40 382.90 0.20 0.0179 2.79E-02
0.50 383,20 0.30 0.0240 2.66E-02
1.00 383.40 0.20 0.0279 2.61E-02
1.10 383.60 0.20 0.0320 2.66E-02
1.20 383.80 0.20 0.0359 2.57E-02
1.30 384.00 0.20 0.0400 2.63E-02
1.40 384.30 0.30 0.0459 2.66E-02
2.00 384.70 0.40 0.0540 2.64E-02
3.00 386.00 1.30 0.0800 2.61E-02
4.00 387.30 1.30 0.1059 2.59E~-02
5.00 388.60 1.30 0.1320 2.585-02
6.00 389.90 1.30 0.1579 2.54E~02
7.00 391.20 1.30 0.1840 2.501-02
8.00 392.40 1.20 0.2079 2.46E-02
9.00 393.60 1.20 0.2320 2.50E-02
10.00 394,80 1.20 0.2559 2.46E-02
24.00 410.00 15.20 0.5600 1.91E-02
28.00 413.20 3.20 0.6240 1.82E-02
32.00 416.40 3.20 0.6879 1.74E-02
48.00 428.60  12.20 0.9320 1.51E-02
52.00 431.80 3.20 0.9959 1.495-02
56.00 435.00 3,20 1.0599 1.47€-02
72.00 446.20 11.20 1.2840 1.37E-02
76.00 448.90 2.70 1.3379 1.35E-02
80.00 451.40 2.50 1.3879 1.33E-02
96.00 461.80  10.40 1.5959 1.25E-02
100.00 464.40 2.60 1.6479 1.23E-02
104.00 467.00 2.60 1.7000 1.22E-02
120.00 476.00 9.00 1.8800 1.16E-02
124.00 478.50 2.50 1.9300 1.15E-02
128.00 481.00 2.50 1.9800 1.13E-02
168.00 502.70  21.70 2.4140 1.12E-02
172.00 505. 20 2.50 2.4640 1.13E-02
176.00 507.70 2.50 2.5140 1.12E-02
192.00 516.50 8.30 2.6900 1.13E-02
196.00 : 518.80 2.30 2.7359 1.1 28=02
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Table 4.2-2  Creep test data sheet - C142 (2/3)

P No.:Cl42

iMoo = 550(C!

s 7h = 25.0(kgf/nn"2)

Ll Ol = 1964.0(kgfi

G. L. = 50.00(mm)

RBEMEAH =91/12/17

KA temm = 09.00

T A%y - = 1/100(an)

£ 5 65 @ X I HA 20 ~7r®Er
(hr.min) A0 = (%) . (%/hr)
200.00 521.00 2.20 2.7800 1.12E-02
216.00 530.00 9.00 2.9600 1.12E-02
220.00 532.30 2.30 - 3.005Y 1,12E-02
224.00 534.50 2.20 3.0500 1.12E-02
240.00 543.50 9.00 3.2300 1.11E-02
244.00 545.70 2.20 3.2740 1.11E~02
248.00 547.80 2.10 3.3159 1.11E-02
264.00 556.80 9.00 3.4960 1.11E-02
268.00 558.90 2.10 3.5380 1.11E-02
272.00 561.00 2.10 3.5800 1.12E~02
312.00 583.80 22.80 4.0359 1.07E-02
316.00 585.90 2.10 4.0780 1.06E-02
320.00 588.00 2.10 4.1200 1.06E-02
336.00 596.20 8.20 1.2840 1.07E~-02
340.00 598.30 2.10 4.3259 1.07E-02
344,00 600.40 2.10 4.3680 1.08E-02
360.00 609.50 9.10 4.5500 1.10E-02
364.00 611.60 2.10 4.5919 1.10E-02
368.00 613.70 2.10 4.6340 1.10E-02
408.00 635.50 21.80 5.0700 - 1.05E-02
412.00 " 637.80 2.30 5.1159 1.04E-02
416.00 640.00 2.20 5.1600 1.05E-02
432.00 647.80 7.80 5.3160 1.05E-02
436.00 650.10 2.30 5.3619 1.05E-02
440.00 652.50 2.40 5.4100 {.05E-02
480.00 674.00 21.50 5.8400 1.04E-02
484 .00 676.20 2.20 5.8840 1.08E~02
488.00 678.50 2.30 5.9300 1. 08E-02
504.00 686.20 7.70 6.0840 1.08E-02
528.00 700.00 13.80 6.3600 1.13E-02
552.00 714.00 14.00 6.6400 1.18E-02
576.00 728.20 14.20 6.9240 1.24E-02
600.00 743.30 15.10 7.2260 1.29E-02
648,00 775.50 32.20 7.8700 1.42E-02
672.00 792.80 17.30 8.2159 1.48E-02
720.00 830.30 37.50 8.9659 1.63E-02
744.00 850.00 19.70 9.3600 1.71E-02
768.00 870.70 20.70 9.7740 1.80E-02
816.00 . 915.80 45.10 10.6760 2.00E-02
840.00 940. 20 24,40 : 11.1640 2.11E-02
864.00 967.00 26.80 11.7000 2.25E-02
888.00 993,50 26.50 12.2299 2.38E~02
912.00 1023.00 29.50 12.8200 2.52E~-02
960.00 1087.80 64.80 14.1160 2.85E~02
984.00 1121.80 34.00 . 14.7960 3.03E~02
1008.00 1158.00 36.20 15.5200 3.25E-02
1632.00 1199.60 41.60 16.3520 3.48k-02
1056.00 1241.50 41.90 17.1900 3.82E-02




PNC TN9410 92-308

Table 4.2-2

[.P No.:C142

WM R = 550(°C)

o = 25.0ikel /0" 2)°

ol il = 1Y64.0(kgt)

G. L = 50.00{anm)

KM BH =91/712/17

RBMAnsEM = 09.00

ANy =Y = 1/100(mn)

28 &0 ;-0

{hr.min) oAE =
1080.00 1288.00 46.50
1104.00 1338.60 50.60
1152.00 1461.50 122.90
1176.00 1540.00 78.50
1200.00 1636.40 96.40
1224.00 1751.40 115.00
1248.00 1930.50 179.10
1249.09 (&% )

=118~

Creep test data sheet - C142 (3/3)

kA& A

(%)
18.1200
19,1320
21.5900
23.1600
25.0880
27.3880
30.9700

7Y +7iRK

(X/hr)

4.23E-02
4.74E-02
6.42E-02
8.12E-02
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Table 4.2-3

Creep test data sheet - C143  (1/3)

600(C)
16.5(kgf/nn"~2) -
1296.0(kgf)

50.00(am)
91/11/22
09.03
1/100(an)
| ¥ Rk AEA
A E F 3 (%)
0.00
118.60 118.60 0.0000
118.70 ‘0.10 0.0019
118.70 0.00 0.0019
118.80 0.10 0.0040
118.80 0.00 0.0040
118.90 0.10 0.0060
119.00 0.10 0.0080
119.00 0.00 0.0080
119.00 0.00 0.0080
119.20 0.20 0.0119
119.20 0.00 0.0119
119.70 0.50 0.0219
120.20 0.50 0.0319
120.70 0.50 0.0419
121.10 0.40 0.0500
121.50 0.40 6.0580
122.00 0.50 0.0680
122.40 0.40 0.0760
122.80 0.40 0.0840
123.20 0.40 0.0919
124.00 0.80 0.1080
126.40 2.40 0.1560
128.70 2.30 0.2019
130.90 2.20 0. 2459
133.00 2.10 0.2880
135.00 2.00 0.3280
136.90 1.90 0.3659
138.80 1.90 0.4040
140.70 1.90 0.4419
162.50 21.80 0.8780
167.30 4.80 0.9740
171.40 4.10 1.0559
186.50 15.10 1.3580
190.20 3.70 1.4319
193.60 3.40 1.5000
209.70 16.10 1.8220
213.30 3.60 1.8940
216.80 3.50 1.9640
231.00 14.20 2.2480
235.20 4.20 2.3320
239.40 - 4.20 2.4159
252.80 13.40 2.6840
256.50 3.70 2.7580
260.20 3.70 2.8320
274.40 14.20 3.1160
278.00 3.60 3.1880
281.50 3.50 3.2580
298.20 16.70 2.5920
301.60 3. 40. 3.6600

Y - 7 g
(%/hr)

7.29E-02
6.86E-02
6.43E-02
7.29E-02
7.71E~02
7.01E-02
6.49E-02
6.48E-02
6.18E-02
5.65E-02
5.53E-02
5.36E-02
5.19E-02
5.06E-02
5.03E-02
4.96E-02
4.84E-02
4.84E-02
4.68E-02
4.49E-02
4.30E-02
4.12E-02
3.98E-02
3.86E-02
3.76E-02
3.69E-02
2.69E-02
2.49E~02
2.30E-02
1.93E-02
1.91E-02
1.90E~02
1.87E-02
1.87E-02
1.88E-02
1.81E-02
1.80kE-02
1.81E-02
1.78E-02
1.77E-02
1.76L-02
1.87E-02
1.89E~-02
1.89E-02
1.92E-02
1.90E-02




PNC TN9410 92-308

Table 4.2-3  Creep test data sheet - C143 (2/3)

T.P No.:C143
MR E = 600(°C)
i) = 16.5(kgf/nn"2)"
ol BT = 1296.0(kgl)
G. L = 50.00{mm)
HEBmMitAE = 91/11/22
RBMtelE = 09.03
goAXnVy =" = 1/100(nm)
2& 50 0 *k X E A 70 -7&E
(hr.min) mAME =2 (%) (%/hr)
176.00 305.00 3.40 3.7280 1.89E-02
192.00 320.00 15.00 . 4.0280 1.85E-02
196.00 323.50 .3.50 4.0980 1.87E-02
200.00 327.00 3.50 .4.1680 1.89E-02
240.00 366.50 39.50 4.9580 1.89E-02
244.00 370.00 3.50 5.0280 1.88E~02
248.00 373.50 3.50 5.0980 1.88E-02
264.00 388.50 15.00 5.3979 1.84E-02
268.00 392.20 3.70 5.4720 1.86E-02
272.00 396.00 3.80 5.5480 1.89E~02
288.00 410.50 14.50 5.8380 1.94E-02
292.00 415.00 4.50 5.9280 1.96E-02
296.00 419.50 4,50 6.0179 1.99E~-02
312.00 ' 435.00 15.50 6.3280 1.99E~02
316.00 439.30 4.30 6.4139 1.98E-02
320.00 443,80 4.50 6.5039 1.98E-02
336.00 458 .50 14.70 6.7980 1.96E~02
340.00 462.90 4.40 6.8860 1.95E-02
344.00 467.30 4.40 6.9739 1.96E~02
360.00 : 482.20 14.90 7.2720 2.01E-02
364.00 486.60 4.40 7.3600 2.00E-02
368.00 491.00 4.40 7.4480 2.00E-02
408.00 532.00 41.00 8.2680 2.04E-02
412.00 536.40 4.40 8.3560 2.06E-02
416.00 540.90 4.50 8.4460 2.08E-02
432.00 556.50 15.60 8.7579 2.11E-02
436.00 561.20 4.70 8.8520 2.13E-02
440.00 566.00 4.80 8.9480 2.15E-02
456.00 583.00 17.00 9.2880 2.17E-02
460.00 587.70 4.70 . 5.3820 2.15E-02
464.00 592.50 4.80 9.4780 2.15E-02
480.00 608.50 16.00 9.7480 2.13E-02
484,00 613.20 4.70 9.8920 2.12E-02
488.00 618.00 4.80 9.9880 2.11E-02
504.00 634.50 16.50 10.3180 2.17E-02
528.00 660.50 26.00 10,8380 2.19E-02
576.00 714.70 54.20 11.9220 2.29E-02
600.00 741.00 26.30 12.4480 2.34E-02
624.00 770.00 29.00 13.0280 2.39E-02
648.00 799.50 29.50 13.6180 2.43E-02
672.00 829.00 29.50 14.2080 2.49E-02
696.00 859.00 30.00 14.8080 2.53E~02
720.00 889.00 30.00 15.4080 2.59E-02
768.00 951.50 62.50 16.6580 2.74E-02
792.00 987.00 35.50 . 17.3680 2.81E-02
816.00 1021.00 34.00 18.0480 2.91E-02
840.00 1055.00 34.00 18.7280 3.01E-02
864.00 1091.00 36.00 19.4480 3.10E-02
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Creep test data sheet - C143

Table 4.2-3
.:C143
i g = 600(°C)
= 16.5(kgf/an"2)

[Of::¢ = 1296.0(kgf)

L. = 50.00(nmm)
Mt®%ABB =91/11/22
Gtk 6% 1 = 09.03

Vrt = = 1/100(mn)

BF M) 11:: 43
.min) A E =
00 1169.50 78.50
.00 1210.00 40.50
00 1300.00 90.00
00 1346.50 46.50
00 1394.50 48 .00
00 1493.50 99.00
0]4] 1544.50 51.00
00 1599.00 54.50
00 1655.50 56.50
.00 1715.00 59.50
.00 1780.00 65.00
00 1933.50 153.50
00 2017.50 84.00
00 2103.00 85.50
00 2193.50 90.50
00 2290.00 96.50
00 2392.00 102.00
00 2623.00 231.00
00 2763.00 140.00
.00 2912.50 149.50
.00 3103.50 191.00
.03 (% B7)

-121-

RAEA

(%)

.0180
.8280
.6280
.5580
.5180
- 4980
.5180
.6080
. 7380
. 9280
. 2280
. 2980
.9780
. 6880
.4979
.4279
.4680
.0879
.8879
.8780
.6980

7 V-7 RE

(%/hr)

.39E-02
.54E-02
.B0E=-02
.92E-02
.04E-02
.29E-02
.45k-02
.67E-02
.00E-02
.37E-02
.T9E~-02
.66E-02
.05E~-02
.45E-02
.91E-02
.46E-02
.13E-02
.12E-01

=000~ NO0 UL UL B s W W W W
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Table 4.2-4  Creep test data sheet - C144 (1/3)

T.P No.:Cl44
ol = 600(C)
It h = 18.0(kself/nn"2)-
Kems = 1414.0(kgt)
G. L = 50.00{(mm)
KM AB = 91/12/17
KEBMuesl = 09.02
AR R A = 1/100(pnm)
£ 38 85 [ fg T° kK XEAR 72U =7EE
{hr.min) m;ﬁg% = (%) (X/hr)
i 1# 175.00 175.00 0.0000
0.01 175.00 0.00 0.0000
0.02 175.00 0.00 0.0000
0.03 175.10 0.10 0.0020 4.7T1E-02
0.04 175.10 0.00 0.0020 6.00E-02
0.05 175.20 0.10 0.0039 7.29E-02
0.06 175.20 + 0.00 0.0039 6.86E-02
0.07 175.30 0.10 0.0060 7.T1E-02
0.08 175.40 0.10 0.0079 7.49E-02
0.09 175.40 0.00 0.0079 7.73E-02
0.10 175.50 0.10 0.0100 7.31E-02
0.20 176.10 0.60 0.0220 7.19E-02
0.30 ‘ 176.70 0.60 0.0339 7.45E~02
0.40 177.30 0.60 0.0460 7.33E-02
0.50 178.00 0.70 0.0600 7.24E-02
1.00 178.60 0.60 0.0720 7.16E-02
1.10. 179.10 0.50 0.0820 7.07E-02
1.20 179.70 0.60 0.093% 6.88E-02
1.30 180.30 0.60 0.1060 6.81E-02
1.40 180.90 0.60 0.1179 5.97E-02
2.00 182.00 1.10 0.1400 5.36E-02
3.00 184.20 2.20 0.1839 5.37TE-02
4.00 187.10 2.90 0.2420 5.51E-02
5.00 190.00 2.90 0.3000 5.58E~-02
6.00 193.00 3.00 0.3600 5.62E-02
7.00 195,70 2.70 0.4139 5.49E-02
8.00 198.40 2.70 0.4679 5.36E-02
9.00 201.00 2.60 0.5200 5.07E-02
10.00 203.60 2.60 0.5720 4.85E~02
24.00 234.50 30.90 1.1900 4.23E-02
28.00 242.50 8.00 1.3500 4.13E-02
32.00 250.20 7.70 1.5039 4.02E-02
48.00 281.50 31.30 2.1300 3.63E-02
52.00 289.00 7.50 2.2800 3.52E-02
56.00 295.00 6.00 2.4000 3.40E-02
72.00 321.30 26.30 2.9259 3.06E~-02
76.00 326.50 5.20 3.0300 3.00E-02
80.00 331.50 5.00 3.1300 2.98E-02
96.00 355.50 24,00 3.6100 2.89E-02
100.00 361.00 5.50 3.7200 2.87E-02
104.00 367.20 6.20 3.8440 2.86E-02
120.00 390.00 22.80 4.3000 2.82E-02
124.00 394.50 4.50 4.3900 2.82E-02
128.00 400.00 5.50 4.5000 2.80K~02
168.00 458.50 58.50 5.6700 2.94E-02
172.00 463.40 4.90 5.7679 2.96E-02
176.00 469.80 6.40 5.8960 2.99E-02
192. 00 493.50 23.70 6.3700 3.06E-02
196.00 500.00 6.50 6.5000 3

.11E-02
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Table 4.2-4  Creep test data sheet - C144 (2/3)

T.P No.:Cla4
XBax = 600(°C)
) = 18.0(kgf/nn"2)
RBwHE = 1414.0(kegf)
G. L. = 50.00(mm)
HXEMA%AAR =91/12/17
KEBMAGSME = 09.02
ANy -y = 1/100(mm)
236 %0 1 RAEA 20U —~7BE
(hr.nin) A # (X) (%/hr)
200.00 506.50 6.50 6.6300 3.13E-02
216.00 531.40 24.90 7.1280 3.19E-02
220.00 538.50 7.10 . 7.2700 3.20F-02
224.00 545.00 6:50 7.4000 3.22E-02
240.00 570.00 25.00 7.9000 3.28E-02
244,00 577.10 7.10 8.0420 3.28E-02
248.00 584.30 7.20 8.1860 3.30E-02
264.00 610.50 26.20 8.7100 3.42E-02
268.00 617.20 6.70 8.8440 3.42E-02
272.00 624.20 7.00 8.9840 3.43E-02
312.00 697.00 72.80 10.4399 3.62E-02
316.00 703.20 6.20 10.5640 3.68E-02
320.00 711.40 8.20 10.7280 3.73E-02
336.00 740.00 28.60 11.3000 3.81E-02
340.00 749.00 9.00 11.4799 3.87E-02
344.00 757.20 8.20 11.6440 3.88E-02
384.00 837.20 80.00 13.2440 4.06E-02
388.00 846.00 8.80 13.4200 4.09E-02
392.00 854.10 8.10 13.5820 4.13E-02
408.00 886.50 32.40 14.2300 4.21E-02
412.00 © 895.50 9.00 14.4100 4.22E-02
416.00 904.60 9.10 14.5919 4.25E-02
432.00 938.40 33.80 15.2680 4,.32E-02
436.00 947.10 8.70 15.4420 4.33E-02
440.00 955.90 8.80 15.6180 4.36E-02
456.00 990.50 34.60 16.3100 4.50E-02
460.00 1000.00 9.50 16.5000 4.56E~-02
464.00 1009.90 9.90 16.6980 4.62E-02
480.00 1046.50 36.60 17.4300 4.78E-02
484.00 : 1056.70 10.20 17.6339 4.83E-02
488.00 1067.00 10.30 17.8400 4.88E-02
504.00 1105.50 38.50 18.6100 5.13E-02
508.00 1116.50 11.00 18.8300 5.15E-02
512.00 1127.50 11.00 19.0500 5.17E-02
528.00 1170.00 42.50 19.9000 5.37E-02
532.00 1180.00 10.00 20.1000 5.47E-02
536.00 1190.00 10.00 20.3000 5.55E-02
552.00 1235.30  45.30 21.2060 5.88E-02
556.00 1249.50 14.20 21.4900 5.97E-02
560.00 1261.60 12.10 : 21.7320 6.08E-02
576.00 1310.00  48.40 22.7000 6.38E-02
580.00 1322.30 12.30 22.9460 6.42E-02
584.00 1336.40 14.10 23.2280 6.51E-02
600.00 1390.00 53.60 24.3000 6.92E-02
604.00 1403.50 13.50 . 24.5700 7.01E-02
608.00 1417.40 13.90 24.8480 7.07E-02
648.00 1569.40 152.00 27.8880 8.11E-02
652.00 1584.50 15.10 28.1900 8.25E~02
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Table 4.2-4

T.P No.:Cl44
RouE = 600(C)}
el = 18.0(kgf{/nom"2)"
ol I = 1414.0(kgf)
G. L = 50.00(om}
RBEmMKkAEBE = 91/12/17
RBmteE = 09.02
ANy -9 = 1/100(nm)
2@ & B x
(hr.min) mAMH %
656.00 1600.30 15.80
672.00 1670.00 69.70
676.00 1688.40 18.40
680.00 1704.50 16.10
720.00 1909.60 205.10
724.00 1932.50 22.90
728.00 1956.00 23.50
744.00 2055.30 99.30
748.00 2081.50 26.20
752.00 2109.80 28.30
768.00 2224.50 114.70
772.00 2257.00 32.50
776.00 2290.00 33.00
816.00 2829.50 539.50
820.00 2920.00 90.50
824.00 3095.00 175.00

834.21 (W% Hr)
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KAEA

Creep test data sheet - C144

n)

.5060
.9000
. 2680
.5900
.6920
. 1500
.6200
.6060
L1300
.6960
.9900
. 6400
. 3000
.0900
.9000
.4000

(3/3)

20-7&EEK

{%/hr)

8.33E-02
8.92E-02
9.12E-02
9.30E~-02
.14E-01
.17TE-01
.20E-01
.31E-01
.35E-01
.39E-01
.T3E-01
.85E-01
.92E-01

Pt s Pt gt Pt s el pt Pt
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Table 4.2-5  Creep test data sheet - C241 (1/2)

T.P No.:C241
5 A x = 600(<C)
B h = 16.5(kglf/nn"2) .
AR E = 1296.0(kgf)
G. L . = 50.00(om)
BBt AB = 91/11/22
KBAWHGER = 09.04
FTAXNYT =" = 1/100(nam)
8 &M i UF KAEAR 7Y -7¥E
(hr.min) A 233 (%) (X/hr)
Hi* 71.20 71.20 0.0000
0.01 ’ 71.40 0.20 0.0040
0.02 71.50 0.10 0.0060
0.03 71.60 0.10 0.0080 1.33E-01
0.04 71.70 0.10 0.0100 1.20E-01
0.05 71.80 0.10 0.0120 1.20E-01
0.06 71.90 0.10 0.0140 1.20E-01
0.07 72.00 0.10 0.0160 1.20E-01
0.08 72.10 0.10 0.0180 1.18E~01
0.09 72.20 0.10 0.0200 1.14E-01
0.10 72.30 0.10 0.0220 1.06E-01
0.20 73.10 0.80 0.0380 8.50E-02
0.30 ‘ 73.70 0.60 0.0500 7.30E-02
J3.40 74.20 0.50 0.0600 6.60E-02
0.50 74.70 0.50 0.0700 6.13E-02
1.00 75.20 0.50 0.0800 5.87E-02
1.10 75.70 0.50 0.0900 5.66E-02
1.20 76.20 0.50 0.1000 5.36E~02
1.30 76.60 0.40 0.1080 5.06E-02
1.40 77.00 0.40 0.1160 4.68E-02
2.00 77.70 0.70 0.13C0 4.61E-02
3.00 80.00 2.30 0.1760 4.50E-02
4.00 82.130 2.30 0.2220 4.33E-02
5.00 84.40 2.10 0.2640 4.14E-02
6.00 86.40 2.00 0.3040 3.94E-02
7.00 88.30 1.90 0.3420 3.76E-02
8.00 90.10 1.80 0.3750 3.62E~-02
9.00 91.90 1.80 0.4140 2.89E-02
10.00 93.60 1.70 0.4480 2.78E-02
24.00 111.50 17.90 0.8060 2.48E-02
48.00 139.40 27.90 1.3640 2.13E-02
72.00 162.10 22.70 1.8180 1.85E-02
96.00 182.20 20.10 2.2200 1.62E-02
120.00 199.00 16.80 2.5560 1.45E-02
144,00 215.20 16.20 2.8800 1.36E~-02
168.00 230.50 15.30 3.1860 4 1.29E-02
192.00 245 .50 15.00 3.4860 1.25E-02
240.00 275.00 29.50 4.0760 1.19E-02
264.00 288.80 13.80 4.3519 1.17E-02
288.00 303.00 .14.20 4.6360 1.13E-02
312.00 315.70 12.70 4.8900 1.10E~02
336.00 329.80 14.10 5.1720 1.07E-02
360.00 341.5¢0 11.70 5.4060 1.04E-02
408.00 365.80 24.30 5.8920 9.95E~03
432.00 377.50 11.70 6.1260 9.70E~-03
456.00 389.90 12.40 6.3740 9.54E-03
480.00 400.50 10.60 6.5860 9.42E~-03
504.00 411.50 11.00 6.8060 9.29E-03
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Table 4.2-5  Creep test data sheet - C241 (2/2)

T.P No.:C241
ol - = 600(C)
55 = 16.5(kgf/Bm"2) *
il R o = 1296.0(kegf)
G. L = 50.00(nn)
EMMmMMKAR = 91/11/22
KB mesE = 09.04
AR AN = 1/100(mm)
£ & 55 [ U< AABEA 7Y -RE
(hr.min) B A £ (X) (X/hr)
528.00 422.60 11.10 7.0280 9.15E-03
576.00 444.80 22.20 7.4720 9.08E-03
600.00 455,70 10.90 7.6900 8.96E-03
624.00 466.50 10.80 - 7.9060 8.79E-03
648.00 476.80 10.30 8.1120 8.57E-03
672.00 487.20 10.40 8.3200 8.45E-03
696.00 497.00 9.80 8.5160 8.35E-03
720.00 506.30 9.30 8.7020 8.31E-03
768.00 526.70 20.40 9.1100 8.37E-03
792.00 537.00 10.30 9.3160 8.33E-03
816.00 547.10 10.10 9.5180 8.34E-03
840.00 556.90 9.80 9.7140 8.28E-03
864.00 566.50 9.60 9.9060 8.21E-03
912.00 : 586.50 20.00 10.3060 8.23E-03
936.00 596.20 9.70 10.5000 8.29E-03
960.00 606.00 9.80 10.6960 8.29E-03
984.00 616.20 10.20 10.9000 8.24E-03
1008.00 626.40 10.20 11.1040 8.24E-03
1032.00 636.00 9.60 11.2959 8.21E-03
1080.00 655. 20 19.20 11.6800 8.17E-03
1104.00 665.20 10.00 11.8800 8.24E-03
1128.00 675.20 10.00 12.0800 8.27E-03
1152.00 685.00 9.80 12.2760 8.36E-03
1176.00 695.30 10.30 12.4819 8.42E-03
1200.00 705.00 9.70 12.6760 8.36E-03
1320.00 757.20 52.20 13.7200 8.84E-03
1440.00 810.30 53.10 14.7820 9.29E-03
1560.00 868.80 58.50 15.9520 9,.83E-03
1680.00 927.20 58.40 17.1200 1.05E-02
1800.00 991.80 64.60 18.4119 1.12E-02
1920.00 1060.00 68.20 19.7759 1.20B-02
2040.00 1135.00 75.00 21.2760 1.29E-02
2160.00 1215.70 80.70 22.8900 1.39E~-02
2280.00 1300.00 84.30 24.5760 1.52E-02
2400.00 1389.90 89.90 26.3740 1.72E-02
2520.00 1493.50 103.60 28.4460 2.07E-02
2640.00 1615.80 122.30 30.8920 2.50E-02
2760.00 1769.50 153.70 33.9660
2880.00 1985.20 215.70 38.2800
3000.00 2211.30 226.10 42.8020
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Table 4.2-6  Creep test datu sheet - C242 (1/2)

T.P No.:C242
ol T = 600
7 = 18.0tkegf/an" 21
ol Tl | = 1414.0(kzt)
G, L. = 50.00inmm)
HEMABAH = 91/12/17
RWHEGHR = 09.03
T ANy =9 = 1/1CO(an)
2 6 & 8) fé X R AEA 7V -7 E
(hr.min) MA@ %= (%) (%/hr)
0.00
" % 109.20 109.20 0.0000
0.01 109.20 0.00 0.0000
0.02 109.30 0.10 0.0020
0.03 109.40 0.10 0.0040 8.57E-02
0.04 109.50 0.10 0.0060 9.43E-02
0.05 109.50 0.00 0.0060 8.14£-02
0.06 109.60 0.10 0.0080 7.71E-02
0.07 109.70 0.10 0.0100 8.14E-02
0.08 109.70 0.00 0.0100 8.89E-02
0.09 109.80 0.10 0.0120 8.97E-02
0.10 109.90 0.10 0.0140 8.32E-02
0.20 110.60 0.70 0.0280 8.17E-02
0.30 111.20 0.60 0.0400 8.12E-02
0.40 111.90 0.70 0.0540 8.06k-02
0.50 112.60 0.70 0.0680 8.06E-02
1.00 113.30 0.70 0.0820 8.01K-02
1.10 113.90 0.60 0.0940 7.93E-02
1.20 114.60 0.70 0.1080 7.86KE-02
1.30 115.20 0.60 0.1200 7.82E-02
1.40 115.90 0.70 0.1340 7.87E-02
2.00 117.20 1.30 0.1600 7.82E~02
3.00 121.10 3.90 0.2380 7.82E-02
4.00 125.00 3.90 0.3160 7.73E~02
5.00 128.90 3.90 0.3939 7.64E-02
6.00 132.70 3.80 0.4700 7.45E-02
7.00 136.40 3.70 0.5439 7.15E-02
8.00 140.10 3.70 0.6180 6.92E-02
9.00 143.30 3.20 0.6820 6.36E-02
10.00 146, 30 3.00 0.7420 5.83E-02
24.00 182.40 36.10 1.4640 4.77E-02
28.00 191.30 8.90 1.6420 4.54E-02
32.00 200.00 8.70 1.8160 4.34E-02
18.00 231.40 31.40 2.4440 3.74E-02.
52.00 238.50 7.10 2.5860 3.65E-02
56.00 245,20 6.70 2.7200 3.55E-02
72.00 272.60 27.40 3.2680 3.30E-02
76.00 279.20 6.60 3.4000 3.26E-02
80.00 285.30 6.30 3.5260 3.21E-02
9¢.00 310.50 25.00 4.0260 3.07E-02
100.00 316.50 6.00 4.1460 . 3.04£~02
104.00 322.00 5.50 4.,2560 3.02E-02
120.00 346.60 24.60 4.7480) 2.96E=-02
124.00 352.20 5.60 4.8600 2.96E-~02
.128.00 357.70 5.50 1.9700 2.961£-02
168.00 416.00 58.30 6.1360 2.94E~-02
172.00 422.20 6.20 6.2600 2.95E-02
176.00 128.30 6.10 6.3820 2.96E~02
192.00 451.35) 23.20 6.8460 2.96=-02
196.00 157.70 6.2 6.9700 2.935:-02
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Table 4.2-6 Creep test data sheet - C242 (2/2)

= 600(C!

= 18.0(kgf/Am"2)-

= 1414.0(Kke )

= 530.00imnm}

=91/12/17

= 09.03

= 1/100(an)

;3 Kk AEA

RAE = (%)
463.80 6.10 7.0920
487.20 23.40 7.5600
493.10 5.90 7.6780
499.00 5.90 7.7960
521.00 22.00 8.2360
527.10 6.10 8.3580
533.10 6.00 8.4780
555.80 22.70 8.9320
561.70 5.90 9.0500
567.60 5.90 9.1680
625.50 57.90 10.3260
631.30 5.80 10.4419
637.20 5.90 10.5600
661.40 24.20 11.0440
667.10 5.70 11.1579
672.70 5.60 11.2700
696.80 24.10 11.7520
702.70 5.90 11.8700
708.50 5.80 11.9860
767.50 59.00 13.1660
773.80 6.30 13.2920
780.00 6.20 13.4160
804.00 24.00 13.8960
810.30 6.30 14.0220
816.60 6.30 14.1479
878.00 61.40 15.3760
885.00 7.00 15.5160
892.20 7.20 15.6600
918.40 26.20 16.1840
958.30 39.90 16.9820
1000.00 41.70 17.8160
1043.10 43.10 18.6780
1088.70 45.60 19.5899
1185.50 96.80 21.5260
1237.50 52.00 22.5660
1348.80 111.30 24.7920
1408. 20 59.40 25.9800
1472.50 64.30 27.2660
1616.80 144.30 30.1520
1697. 30 80.50 31.7620
1785.00 87.70 33.5160
1885.00 100.00 35.5160
1999.70 114.70 37.8100

7Y =-7EE

(%/hr)

2.95E-02
2.89E-02
2.88E-02
.87E-02
.85E-02
.85E-02
.86E-02
.90E-02
.88E-02
.88E-02
.96E-02
.96E~02
.95L-02
L97E-02
L9T7E-02
L97E-02
.96E-02
L97E-02
L97E-02
-00E-02
L02E~02
.03E-02
.06E~-02
.06E~-02
.05E-02
.25E-02
.23E-02
.24E-02
.33E-02
.42E-02
.56E-02
.T1E-02
.88E-02
.25E-02
.46E-02
.99E-02
.30k-02
.67E-02
.60E-02
.30E-02

sso'u:uu.-..b.r_wwwwwwmwuwwuwwwmMwwwwmwmwummww
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|
E‘ Table 4.2-7  Creep test data sheet - C261 (1/3)
3 TP No.:C261
. il g = 350 C
TN = 34,0 kgf/an"~2)
R wmu = 2670.0(kil)
G. L = 50.00(gn)
HEMtAY = 91/11/22
K MGBEsME = 09.05
ANy -9 = 1/100(nm)
2 il 6 1) | X kA H A 70—l
; (hr.min) ®AMWH -3 (%) (%/hr)
L 0.00
, H #% 580.60 580.60 0.0000
i 0.01 580.60 0.00 0.0000
- 0.02 580.60 0.00 p.0000
) 0.03 580.60 0.00 0.0000
B 0.04 580.60 0.00 0.0000
; 0.05 580.60 0.00 0.0000
) 0.06 580.60 0.00 0.0000 1.29E-02
i 0.07 580.60 0.00 0.0000 2.14E-02
1 0.08 580.60 0.00 0.0000 2.41E-02
i 0.09 580.70 0.10 0.0020 1.16E-02
: 0.10 580.70 0.00 0.0020 1.10E-02
. 0.20 580.70 0.00 0.0020 6.25E-03
;! 0.30 580.80 0.10 0.0040 6.0U5E-03
: 0.40 580.80 0.00 0.0040 6.86E-03
N 0.50 580,90 0.10 0.0060 7.71E-03
5 1.00 581.00 0.10 0.0080 6.86E-03
g 1.10 581.00 0.00 0.0080 7.29E-03
i 1.20 581.10 0.10 0.0100 6.56E~03
i 1.30 581.10 0.00 0.0100 6.22E-03
: 1.40 581.20 0.10 0.0120 6.68E-073
i 2.00 581.30 0.10 0.0140 6.23E-03
! 3.00 581.60 0.30 0.0200 6.19E-03
4 4.00 581.90 0.30 0.0260 6.00E-03
: £.00 582.20 0.30 0.0320 6.00E-03
! 6.00 582.50 0.30 0.0380 6.U0E-03
i 7.00 582.80 0.30 N.0440 6.00E-03
i 8.00 583.10 0.30 ¢.0500 5.95E-03
& 9.00 583.40 0.30 * 0.0560 5.57E-03
3 10.00 583.70 0.30 0.0620 5.23E-03
: 24.00 587.30 3.60 0.1340 5.15E-03
3 28.00 588.40 1.10 0.1560 5.04E-03
; 32.00 589.50 1.10 0.1780 4.93E-03
48.00 593.20 3.70 0.2520 4.43E-03
52.00 . 594,10 0.90 0.2700 4.30E-03
4 56.00 594.90 0.80 0.2860 4.18E-03
y 72.00 598.00 3.10 0.3480 3.82E-03
; 76.00 598.80 0.80 0.3640 3.78E-03
80.00 599,60 0.80 0.3800 3.76E-03
96.00 602.40 2.80 0.4360 3.51E-03
100.00 603,20 0.80 0.4520- 3.44E-03
104.00 604.00 0.80 0.4680 3.37E-03
120.00 606.40 2.40 0.5160 3.13E-03
124.00 607.10 0.70 0.5299 3.05E-03
128.00 607.70 0.60 0.5420 3.00E-03
144.00 610.00 2.30 0.5880 2.90E-03
148.00 610.60 0.60 0.6000 2.87E=-03
152.00 611.20 0.60 0.6120 2.86E-03
168,00 613,40 2.20 0.6560 2.838-03
172.00 614.00 0.60 0.6680 2.82E-03
-129-
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624.

Table 4.2-7

550(C)
34.0(kgf/nn"2)

2670.0(kgt)

50.00
91/11
09.05
1/100

It A
614.
616.
617.
617.
623,
623.
624.
626.
626.
627.
628.
629.
629.
631.
632.
632,
634,
634.
635.
636,
637.
637.
641.
641.
642.
643,
643.
644.
645,
646.
646.
647,
648.
648.
649,
651.
656.
658.
661.

664 .5

667.
670,
674.
681.
684.
688.
692.
696.

(nm)
/22

{mn)
Y
&

60
80

50
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Creep test data sheet - C261

(%)

.6800
.7240
.7360
L7460
.8480
.8580
. 8680
.9080
L9180
.9280
L9660
.9760
L9860
.0180
. 0280
.0360
.0700
. 0800
. 0880
. 1180
. 1280
. 1360
.2120
.2200
. 2280
. 2540
.2620
. 2680
.3020
.3080
.3140
.3440
.3500
.3560
.3860)
L4240
.5220
. 5645
L6180
. 6780
. 7360
. 7980
. 8680
L0100
L0840
. 1560
L2420
L3220

7 U—T7iKE

(%/hr)
2.81E-03
2.75E-03
.T2E-03
.68E-03
.52E-03
.51E-03
.51E-03
.46E-03
.46E-03
45E-03
.30KE-03
. 28E-03
.24E-03
.14E-03
.14E-03
.13E-03
.08E-03
.07E-03
.O07E-03
.99E-03
.96E-03
.96E-03
.80)kE~-03
.80E-03
.T7E-03
.84E-03
.84E-03
.84E-03
B8BE-03
.85E-03
.83E-03
.76E-03
LT13E-03
.T1E-03
LT5E-03
.83E-03
.03E-03
.15E-03
L.28E~-03
LA2E-03 -
.59KE-03.
L71E-03
.B2E-03
LO6E-03
L16E-03
.32E-03
L44E-03
LHOE-03

[PV AV RVIEF N NE N S S N N N el el e el e e i a kR S N Oy S Y A I S T S S O )




PNC TN9410 92-308

N

(=]

.:C261
St

4¢k
El
e

wEuows
TEB Bog
SHBC3
BRE B
NMEm

;o

&% o i

(hr.moin)
912.00
936.00
960.00
1008.00
1032.00
1080.00
1104.00
1128.00
1152.00
1176.00
1200.00
1248.00
1272.00
1320.00
1344.00
1368.00
1416.00
1440.00
1464.00
1488.00
1512.00
1560.00

Table 4.2-7

= 550(C)

= 34.0tkzgf/an"2) -

= 2670.0(kgt

= 50.00inn)

=91/11/22

= (09.05

= 1/100(nmn}

:: I8

mAE 3
706.10 9.40
710.60 4.50
715.30 4.70
725.30 10.00
730.50 5.20
741.50 11.00
747.20 5.70
753.00 5.80
759.00 6.00
765.20 6.20
771.50 6.30
784.80 13.30
791.70 6.90
805.90 14.20
813.40 7.50
821.20 7.80
837.00 15.80
845,50 8.50
855.00 9.50
864.80 9.80
875.10 10.30
897.50 22.40

1584.00
1608.00
1632.00
1656.00
1680.00
1704.00
1752.00
1776.00
1800.00
1824.00
1847 .39 ( 8§ uf)

909.80  12.30
922.30  12.50
936.10 13.80
952.40  16.30
970.70  18.30
991.00  20.30
1040.70  49.70
1069.80  29.10
1104.80 33,00
1152.00  47.20
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kA HE A

——

"O\DQ&\)\)\'JO\O\O\WWUI\DW.&»#J‘-&.&-\.&JL\:\A‘\.\)WWNNNNN

(%)

.5100
.6000
.6940
.8940
.9980
.2180
.3320
4480
.5680
.6920
.8180
.0840
.2220
5060
.6560
.8120
.1280
. 2980
.4880
. 6840
.8900
.3380
.5840
.8340
.1100
.4360
.8020
.2080
.2020
. 7840
. 4840
.4280

70 -7

{%/hr)

3.84E-03
3.95E~03
4.07E-03
4.29E-03
4.42L-03
4.68E-03
4.81E-03
4.94£-03
5.08E-03
5.22E-03
5.37E-03
5.66E-03
5.82E-03
6.14E-03
6.31E-03
6.55E£-03
7.13E-03
7.52E-03
7.95E-03
8.42E-03
8.90E-03
9.89E-03
1.07E-02
1.17E-02
1.291E-02
1.45E-02
1.64E-02
1.86E-02
2.49E~-02



PNC TN9410 92-308

Table 4.2-8  Creep test data sheet - C262 (1/2)

T.P No.:C262
ol - 4 = 550(C
s, = 36.5(kgf/nn"2)
B n g = 2867.0(kgf)
G. L . = 50.00(mm)
RBERmMwg AR = 91/712/721
KRB E = 09.03
YA & ¢ % A = 1/100(mm)
2 6 [ 173 kA EA 70 -7ERE
(hr.min) A H b3 (%) (%/hr)
0.00
H % 842.40 842.40 0.0000
0.01 842.50 0.10 0.0019
0.02 842.60 0.10 0.0039
0.03 842.70 0.10 0.0059 1.20K-01
0.04 842.80 0.10 0.0079 1.20E~-01
0.05 842.90 0.10 0.0100 1.20K-01
0.06 843.00 0.10 0.0119 1.07E-01
0.07 843.10 0.10 0.0139 9.86E-02
0.08 843.20 0.10 0.0159 9.59E-0
0.09 843.20 0.00 0.0159 1.12E-01
0.10 843.30 0.10 0.0179 1.17E-01
0.20 844.30 1.00 0.0379 1.06E-01
0.30 845.10 0.80 0.0539 9.39E~-02
0.40 845.80 0.70 0.0679 8.27E~-02
0.50 846.40 0.60 0.0800 7.33E-02
1.00 847.00 0.60 0.0919 6.73E-02
1.10 847.50 0.50 0.1019 6.34E-02
1.20 848.00 0.50 0.1119 6.15E-02
1.30 848.50 0.50 0.1219 5.95E-02
1.40 849.00 0.50 0.1319 5.78E-02
2.00 850.00 1.00 0.1519 5.15E-02
3.00 852.20 2.20 0.1959 4.00E-02
4.00 853.80 1.60 0.2279 3.18E-02
5.00 855.10 1.30 0.2539 2.56E-02
6.00 856.20 1.10 0.2759 2.10E-02
7.00 857.10 0.90 0.2939 1.80E-02
8.00 857.90 0.80 0.3100 1.62E~02
9.00 858.60 0.70 0.3239 1.39E~-02
10.00 859.30 0.70 0.3379 1.19E-02
24.00 865.50 6.20 0.4619 7.73E-03
28.00 866.50 1.00 0.4819 7.21E-03
32.00 867.50 1.00 0.5019 6.67TE-03
72.00 8717.80 10.30 0.7079 4.61E-03
76.00 878.90 1.10 0.7300 4.54E-03
80.00 880.00 1.10 0.7519 4.52E-03
96.00 883.00 3.00 0.8119 41.55E-03
100.00 884.00 1.00 0.8319 4.60E~03
104.00 885.00 1.00 0.8519 4.69E-03
120.00 889.00 4.00 0.9319 5.13E-03
124.00 890.10 1.10 0.9539 5.21E-03
128.00 891.20 1.10 0.9759 5.31E-03
144.00 895.30 4.10 1.0579 " 5,72E-03
148.00 896.60 1.30 1.0839 5.81E-03
152.00 897.90 1.30 1.1100 5.89E-03
168.00 902.80 4.90 1.2079 ' 6.25E-03
172.00 904.00 1.20 1.2319 6.25E-03
176.00 905.20 1.20 1.2559 6.24E-03
192.00 910.40 5.20 1.3600 6.64E-03
196.00 911.60 1.20 1.3839 6.71E-03
-132-
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Table 4.2-8  Creep test data sheet - C262 (2/2)

T.P No.:C262
ioll:: - 5 = 550(%C)
Ieyy)] = 36.5(kgf/mn"2)
ol el = 2867.0(kgf)
G. L = 50.00(mm)
BRRMHBAB =91/12/21
KBMMthss@ = 09.03
7T ANy -y = 1/100(an)
38 55 M) & ¥ RAE A 7V -78RK
(hr.min) A = (%) (%X/hr)
200.00 912.80 1.20 1.4079 6.77E-03
216.00 918.80 6.00 1.5279 7.16E-03
220.00 920.00 1.20 1.5519 7.20E-03
224.00 921.30 1..30 1.3779 7.21E~03
240.00 927.50 6.20 1.7019 7.58E~03
244.00 928.70 1.20 1.7259 7.79E-03
248.00 930.00 1.30 1.7519 7.97E-03
288.00 948.10 18.10 2.1139 1.01E~02
292.00 950.00 1.90 2.1519 1.03E-02
296.00 952.00 2.00 2.1919 1.04E-02
312.00 961.00 9.00 2.3719 1.12E-02
316.00 963.10 2.10 2.4139 l.15E~02
320.00 965. 20 2.10 2.4559 1.16E-02
336.00 975.00 9.80 2.6519 1.24E~02
340.00 977.50 2.50 2.7019 1.26E-02
344.00 980.00 2.50 2.7519 1.29E-02
384.00 1007.50 27.50 3.3019 1.55E-02
388.00 1011.00 3.50 3.3719 1.54E~02
392.00 1014.60 3.60 3.4439 1.54E-02
408.00 1027.40 12.80 3.7000 1.66E-02
412.00 . 1030.00 2.60 3.7519 1.69E-02
416.00 1033.00 3.00 3.8119 1.72E-02
432.00 1048.00 15.00 4.1119 1.93E-02
436.00 1052.00 4.00 4.1919 1.99E~02
440.00 1056.30 4.30 4,2780 2.05E-02
456.00 1073.00 16.70 4.6119 2,32E-02
460.00 1077.50 4.50 4.7019 2.40k-02
464.00 1082.60 5.10 4.8039 2.50E~02
480.00 1104.00 21.40 5.2319 2.85K-02
4184.00 1110.00 6.00 5.3519 2.92E-02
488.00 1116.50 6.50 5.4819 3.00KE-02
504.00 1141.00 24 .50 5.9719 3.29L-02
508.00 1147.40 6.40 6.1000 3.35E-02
512.00 1154.80 7.40 6.2480 3.40E-02
552.00 1230.40 75.60 7.7600 4.87E-02
556.00 1240.00 9.60 7.9520 5.05£-02
560.00 1250.00 10.00 B8.1519 5.28E-02
576.00 1296.50 46.50 9.0820 6.94E-02
580.00 1307.80 11.30 9.3080 7.52E-02
584.00 1322.00 14.20 9.5919 7.80E-02
624.00 1547.00 225.00 14.0919
628.00 1595.00 48.00 15.0519
632.00 1690.00 95.00 16.9520
634.47 ( 8% 7 )




PNC TN9410 92-308

Table 4.2-9  Creep test data sheet - C263 (1/3)

T.P No.:C263
WO R E = 600(Ci
G h = 24.5(kgf/nn"2) .
K5 wr H = 1924.0(Kgf)
G. L = 50.00(an)
RemWK AL =91/11/727
Kwfrseyfd = 09.01
Ay -y° = 1/100(mn)
% b & A X & E M 70U -THERE
(hr.min) A H o : (Vi (%/hr)
200.00 331.50 1.20 1.8279 6.90L-03
216.00 337.40 5.90 1.9459 6.68E-03
220.00 338.60 1.20 1.9700 6.65E-03
224.00 339.90 1.30 1.9959 6.62E-03
240.00 344.90 5.00 2.095Y 6.54E-03
244.00 346.20 1.30 2.1220 6.62E-U3
248.00 347.60 1.40 2.1500 6.70E-03
288.00 362.00  14.40 2.4340 7.29E-03
292.00 363.40 1.40 2.4659 7.38E-03
296.00 365.00 1.60 2.4980 7.48E-03
312.00 370.80 5.80 2.6139 7.37E-03
316.00 372.50 1.70 2.6479 7.68E-03
320.00 374.20 1.70 2.6820 7.79E-03
336.00 - 380.10 5.90 2.8000 7.98E~03
340.00 382.00 1.90 2.837Y 8.03E~-03
344.00 383.90 1.90 2.8759 8.14E-03
360.00 390.00 6.10 2.9980 8.42E-03
364.00 391.90 1.90 3.0359 8.46E-03
368.00 393.90 2.00 3.0759 8.57E-03
384.00 400.50 6.60 3.2080 8.63E-03
388.00 402.50 2.00 3.2480 8.61E-03
392.00 404.60 2.10 3.2900 8.64E-03
408.00 410.70 6.10 3.4120 8.66E-03
412.00 - 412.80 2.10 3.4539 8.56E-03
416.00 414.90 2.10 3.4960 8.47E~03
456.00 431.80 16.90 3.8339 8.95E-03
460.00 433.90 2.10 3.8759 9.09E-03
464.00 436.00 2.10 3.9180 9.22E-03
430.00 443,00 7.00 4.0580 8.96E-03
484.00 445.10 2.10 4.1000 9.02E-03
188.00 447.20 2.10 4.1420 8.88E-03
504.00 453,30 6.10 4.2639 9.05E-03
528.00 465.00  11.70 4.4979 9.36L-03
552.00 476.80  11.80 4.7339 Y.63E-03
576.00 488.40  11.60 4.9659 Y.97E-03
600.00 500.00 11.60 5.1980 1.02E-02
648.00 525.10  25.10 5.6999 1,09E-02
672.00 538.40  13.30 5.9660 1.13E-02
696.00 552.70  14.30 6.2520 1.16E=02
720.00 566.70  14.00 6.5320 1.20E-02
744.00 581.00  14.30 6.8180 1.23E-02
792.00 611.40  30.40 7.4260 1.30E-02
816.00 627.50 16.10 7.7480 1.35E-02
840.00 643.20  15.70 8.0620 1.41E-02
838.00 677.80  34.60 8.7540 1.54E-02
912.00 697.40 19.60 9.1460 1.62E-02
960.00 737.80  40.40 9.9539 1.77€-02
984.00 760.00  22.20 10.3980 1.83E-02




PNC TN9410 92-308

Table 4.2-9  Creep test data sheet - C263 (2/3)

T.P No.:C263
IK%:E‘:E = 600(°C)
ivlly)) = 24.5(kgf/nn"2)
WO EE = 1924.0(kgf)
G. L. = 50.00(mnm)
MMM A E =91/711/27
REMGEE = 09.01
gAYy -y = 1/100(mm)
2l 65 8 A M AEA 2 — 7% R
thr.oin) A g -] %) (%/hr)
0.00
% 240.10 240.10 0.0000
0.01 240.10 0.00 0.0000
0.02 240.10 0.00 0.0000
0.03 240.20 0.10 0.0019 3.86K-02
0.04 240.20 0.00 0.0019 4.29E-02
0.05 240.20 0.00 0.0019 3.86LE-02
0.06 240.30 0.10 0.0039 2.57E-02
0.07 240.30 0.00 0.0039 3.43E-02
0.08 240.30 0.00 0.003Y 3.47E-02
0.09 240.30 0.00 0.003Y 3.85E~02
0.10 240.40 0.10 0.0059 4.00E=-02
0.20 240.70 0.30 0.0119 3.23E~02
0.30 240.90 0.20 0.0159 3.016-02
0.40 241.10 0.20 0.0200 2.79E-02
0.50 241.40 0.30 0.0259 2.66E-02
1.00 241.60 0.20 0.0300 2.74E-02
1.10 241.80 0.20 0.0339 2.74E-02
1.20 242.00 0.20 0.0379 2.63E-02
1.30 . 242.30 0.30 0.0439 2.67E~02
1.40 242.50 0.20 0.0479 2.68L~02
2.00 242,90 0.40 0.0559 2.63E-02
3.00 244.20 1.30 0.0819 2.45E-02
4.00 245.40 1.20 0.1059 2.33E~02
5.00 246.50 1.10 0.1279 2.201E-02
6.00 247.60 1.10 0.1500 2.04E~02
7.00 248.60 1.00 0.1700 1.88E-02
8.00 ‘ 249.50 0.90 0.1879 1.80E-02
9.00 250.30 0.80 0.2039 1.71E-02
10.006 251.00 0.70 0.2179 1.73E-02
24.00 262.20 11.20 0.4420 1.421-02
28.00 265.00 2.80 0.4979 1.34E~02
32.00 267.40 2.40 0.5459 1.27E-02
48.00 276.: 8.70 U.7200 [.U2E-02
52.00 278.10 2.00 0.7600 9.78E-03
56.00 280.00 1.90 0.7979 9.46E-03
72.00 286.80 6.80 0.9339 ¥.47E-03
76.00 288.60 1.80 0.9700 8.27E-03
80.00 290. 30 1.70 1.0039 8.11E-03
120.00 305.00 14.70 1.2979 6.83E-03
124.00 306.30 1.30 1.3239 6.73E-03
128.00 307.50 1.20 1.3479 6.62E-03
144.00 312.80 5.30 1.4539 6.63E-03
148.00 314.00 1.20 1.4779 6.67TE-03
152.00 315.20 1.20 1.3020 6.69E-03
168.00 321.00 5.80 1.6179 6.83E-03
172.00 322.20 1.20 1.6420 6.84E-03
176.00 323.40 1.20 1.6659 6.82E-03
192.00 ' 329.190 5.70 1.7800 6.85L-03
196. 00 430.40 1.20 1.8039 h.89E~-014
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Table 4.2-9  Creep test data sheet - C263 (3/3)
C263
514 = 600(°C)
= 24.5(kgf{/nn"2)
.S = 1924.0(kgr)
= 50.00ian)
w B E =91/11/727
wmE M = 09.01
C ey = 1/100iomi
) Y e X # A
n) Fol | = (%)
782.50 22.50 10.8480
805.80 23.30 11.3140
829.00 23.20 11.7780
855.00 26 .00 12.2980
909.50 54.50 13.3880
938.80 29.30 13.9740
1003.30 64.50 15.2640
1037.30 34.00 15.9440
1076.00 38.70 16.7180
1160.40 84.40 18.4060
1208.80 18.40 19.3740
1260.10 51.30 20. 4000
1317.30 57.20 21.5440
1382.20 64.90 22.8419
1523.30 141.10 25.6640
1602.60 79.30 27.2500
1692.,20 89.60 29.0420
1795.00 102.80 31.0980
1912.40 117.40 33.4460
(&% BF)

—-136—-

72

NOUVIVL R B W W WA RN R N — e

- 7RE

%/hr)

.91E-02
L99E-02
LOT7E-02
ATE=-02
+41E-02
.56E-02
.90k-02
.10E-02
«33E-02
.88E-02
.25E-02
.65E~-02
.04E-02
.49E-02
.60E~02
.37E-02
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Table 4.2-10 Creep test data sheet - C264 (1/2)

T.P No.:C264
HMiExE = 600(C)
133> | = 26.5(kgf/omn"2) -
ol O - = 2081.0(kef)
G. L = 50.00(am)
XBMEMWHuAB = 91/12/25
HKBMwEM = 09.00
ANy -0 = 1/100(mm)
B 8 r KABA 720 -7E%
(hr.min) A E = (%) (%/hr)
| 1% 289.55 289.55 0.0000
0.01 290.10 0.55 0.0110
0.02 290.40 0.30 0.0170
0.03 290.60 0.20 0.0210 3.66E-01
0.04 290.90 0.30 0.0270 3.26E-01
0.05 291.20 0.30 0.0330 3.26E-01
0.06 291.50 0.30 0.0390 3.21E~01
0.07 291.70 0.20 0.0430 3.00E-01
0.08 292.00 0.30 0.0490 2.86E-01
0.09 292.20 0.20 0.0530 2.68E-01
0.10 292.40 0.20 0.0570 2.52E-01
0.20 294.40 2.00 0.0970 2.18E-01
0.30 o 296.00 1.60 0.1290 1.91E-01
0.40 297.50 1.50 0.1590 1.73E-01
0.50 298.70 1.20 0.1830 1.59E-01
1.00 300.00 1.30 0.2090 1.51E-01
1.10 301.20 1.20 0.2330 1.47E-01
1.20 302.50 1.30 0.2590 1.52E-01
1.30 303.60 1.10 0.2810 1.55E-01
1.40 304.80 1.20 0.3050 1.57E-01
2.00 308.00 3.20 0.3690 1.58E~01
3.00 315.00 7.00 0.5090 1.42E-01
4.00 322.00 7.00 0.6490 1.25E~-01
5.00 327.50 5.50 0.7590 1.11E-01
6.00 332.50 5.00 0.8590 9.89E-02
7.00 337.40 4.90 0.9570 8.76E-0D2
8.00 341.30 3.90 1.0350 8.14E-02
9.00 345.00 3.70 1.1090 7.41E-02
10.00 348.30 3.30 1.1750 6.47E-02
24.00 379.60 31.30 1.8010 4. 24E-02
25.00 381.50 1.90 1.8390 4.49E-02
26.00 383.10 1.60 1.8710 4.35E-02
27.00 387.20 4.10 1.9530 4.24E~-02
28.00 388.20 1.00 1.9730 4.,24E-02
29.00 390.00 1.80 2.0090 4,24E~02
30.00\ 392.00 2.00 2.0490 3.86E-02
31.00 394.40 2.40 2.0970 4.05E-02
32.00 396,80 2.40 2.1450 3.82E-02
48.00 423.40 26.60 2.6770 3.66E~02
49.00 426,80 3.40 2.7449 4.35E-02
50.00 428.40 1.60 2.7770 4.00E-02
51.00 430.00 1.60 2.8090 3.81E-02
52.00 433,20 3.20 2.8730 3.44E-02
53.00 433,50 0.30 2.8790 3.26E-02
54.00 435.10 1.60 2.9110 3.13E-02
55.00 437.20 2.10 2.9530 2.69E-02
56.00 438.20 1.00 2.9730 2.85E-02
72.00 462.5(0 24.30 3.4590 3.57E-02
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Table 4.2-10 Creep test data sheet - C264 (2/2)

T.P No.:C264

HKEEE = 600(C)

B h = 26.5(kgf{/an"2)

BB E = 208!1.0(kgf)

G. L = 50.00(mm)

HKeRMWmAHB =91/12/25

KBmMuBeMm = 09.00

A 1 v Ak = 1/100(om)

EARR 1 Uf MRAEA 7Y-7NHE
(hr.min) R | = (%) (X/hr)
73.00 465.00 2.50 3.5090 3.57E-02
74.00 467.10 2.10 3.5510 3.67E-02
75.00 468.30 1.20 i 3.5750 3.49E-02
76.00 469.90 - 1.60 3.6070 3.14E~02
77.00 472.30 2.40 3.6550 3.02E-~02
78.00 473.00 0.70 3.6690 3.05E-02
79.00 474.40 1.40 3.6970 2.91E~02
80.00 476.10 1.70 3.7310 2.76E-02
96.00 500.00 23.90 4.2090 2.71E-02
97.00 501.60 1.60 4.2410 2.51E-02
98.00 502.80 1.20 4.2650 2.85E-02
99.00 503.90 1.10 4.2870 2.76E-02
100.00 505.00 1.10 4.3090 2.70E-02
104.00 511.40 6.40 4.4370 3.15E-02
120.00 535.10 23.70 4.9109 3.39E-02
124.00 542.30 7.20 5.0550 3.62E-02
128.00 545.10 2.80 5.1109 3.81E-02
144.00 583.30 38.20 5.8750 4.92E-02
148.00 593.20 9.90 6.0730 5.21E-02
152.00 602.50 9.30 6.2530 5.57TE-02
168.00 ' 652.50 50.00 7.2590 6.52E-02
172.00 665.10 12.60 7.5110 6.78E-02
176.00 678.90 13.80 7.7870 7.09E-02
192.00 739.20 60.30 8.9930 8.23E-02
196.00 755.30 16.10 9.3149 8.55E-02
200.00 774.10 18.80 9.6910 8.88E-02
216.00 850.00 75.90 11.2090 1.04E-01
220.00 870.00 20.00 11.6090 1.08E-01
224.00 892.20 22.20 12.0530 1.12E-01
240.00 989.00 96.80 13.9890 1.35E-01
244 .00 1016.10 27.10 14.5310 1.41E-01
248.00 1045.30 29.20 15.1150 1.48E-01
264.00 1174.90 129.60 17.7070 1.78E-01
268.00 1208.30 33.40 18.3750 1.89E-01
272.00 1247.20 38.90 19.1530 2.00E-01
288.00 1418.10 170.90 22.5710

292.00 1473.9¢0 55.80 23.6870

296.00 1529.60 55.70 24.8010

311.34 (WEMH)
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Table 4.2-11 Creep test data sheet - C265 (1/2)

T.P No.:C265

R 3 = 600(°C)

©h = 26.5(kgl/am"2)

il - = 2081.0(kgf)

G. L = 50.00(mm)

KBMtAB = 92/03/31

KBRMAuEsM = 09.04

ANy -7 = 1/100(mm)

218 5 [ 1L/ RAEA 20-URRE

(hr.ain) A ME b1 (%) (X/hr)

| %% 300.20 300.20 0.0000
0.01 300.30 0.10 0.0019
0.02 300.40 0.10 0.0039
0.03 300.50 "0.10 0.0059 9.86E-02
0.04 300.60 0.10 0.0079 9.43E-02
0.05 300.60 0.00 0.0079 9.43E-02
0.06 300.70 0.10 0.0100 9.86E-02
0.07 300.80 0.10 0.0119 1.07E-01
0.08 300.90 0.10 0.0139 1.17E-01
0.09 301.00 0.10 0.0159 9.58E-02
0.10 301.10 0.10 0.0179 9.38E-02
0.20 301.80 0.70 0.0319 9.03E-02
0.30 302.60 0.80 0.0479 8.69E~02
0.40 303.30 0.70 0.0619 8.40E-02
0.50 304.00 0.70 0.0759 8.27E-02
1.00. 304.60 0.60 0.0879 8.01E-02
1.10 305.30 0.70 0.1019 7.97E-02
1.20 306.00 0.70 0.1159 7.94E-02
1.30 306.60 0.60 0.1279 7.97E-02
1.40 307.30 0.70 0.1419 7.83E-02
2.00 308.60 1.30 0.1679 7.66E-02
3.00 312.30 3.70 0.2419 7.24E-02
4.00 315.80 3.50 0.3119 6.85E~02
5.00 319.10 3.30 0.3779 6.48E-02
6.00 322.30 3.20 0.4419 6.11E-02
7.00 325.30 3.00 0.5019 5.78E~02
8.00 328.00 2.70 0.5559 5.56E-02
9.00 330.60 2.60 0.6079 5.32E-02
10.00 333.20 2.60 0.6600 5.15E-02
24.00 364.80 31.60 1.2919 3.95E-02
25.00 366.70 1.90 1.3300 3.97E-02
26.00 368.50 1.80 1.3659 3.88E-02
27.00 370.60 2.10 1.4079 3.78E-02
28.00 372.60 2.00 1.4479 3.78E-02
29.00 374.30 1.70 1.4819 3.84E~02
30.00 376.00 1.70 1.5159 3.80E-02
}1.00 378.10 2.10 1.5579 3.83E-02
32.00 380.30 2.20 1.6019 3.96E~02
48.00 410.00 29.70 2.1959 3.48E-02
49.00 411.70 1.70 2.2300 3.52E-02
50.00 413.50 1.80 2.2659 3.48E~02
51.00 415.30 1.80 2.3019 3.42E-02
52.00 417.00 1.70 2.3359 3.38E~-02
53.00 418.60 1.60 2.3679 3.31E-02
54.00 420.20 1.60 2.4000 3.29E-02
55.00 421.90 1.70 2.4339 3.28E~-02
56.00 423.50 1.60 2.4659 3.30E-02
72.00 451.30 27.80 3.0219 3.60E-02
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Table 4.2-11 Creep test data sheet - C265 (2/2)

T.P No.:C265
5 B = 600(°C)
P = 26.5(kgl/an"2) -
RREFE = 2081.0(kgf)
G. L = 50.00(mm)
KR#MtAE = 92/03/31
KBmwsME = 09.04
T4y -9 = 1/100(amn)
205 /Y KAEA 20 ~7ERE
(hr.min) nAE = (%) (X/hr)
73.00 453.10 1.80 3.0579 3.59E-02
74.00 455.00 1.90 3.0959 3.59E~-02
75.00 456.70 1.70 3.1300 3.59E-02
76.00 458.50 1.80 3.1659 3.54E-02
77.00 460.30 1.80 3.2019 3.46E-02
78.00 462.10 1.80 3.2380 . 3.46E-02
79.00 463.70 1.60 3.2700 3.42E-02
80.00 465.30 1.60 3.3019 3.35E-02
96.00 493.40 28.10 3.8639 3.72E-02
97.00 495.20 1.80 3.9000 3.70E-02
98.00 497.10 1.906 3.9380 3.69E-02
99.00 499.00 1.90 3.9760 3.68E-02
100.00 500.80 1.80 4,0119 3.66E-02
101.00 ' 502.60 1.80 4.0480 3.62E-02
102.00 504.40 1.80 4.0839 3.60E-02
103.00 506.20 1.80 4.1200 3.55E-02
104.00 508.00 1.80 4.1559 3.51E-02
144.00 583.00 75.00 5.6559 3,89E-02
148.00 591.10 8.10 5.8179 3.92E-02
152.00 599.30 8.20 5.9819 3.95E-02
168.00 630.80 31.50 6.6119 4.08E-02
172.00 639.00 8.20 6.7759 4,13E-02
176.00 647.30 8.30 6.9419 4.18E-02
192.00 681.40 34.10 7.6240 4,39E-02
196.00 690.60 9.20 7.8079 4.44E-02
200.00 700.00 9.40 7.9960 4,50E-02
216.00 736.00 36.00 8.7159 4.81E-02
220.00 745.50 9.50 8.9060 4.89E-02
224.00 755.50 10.00 9.1060 4.96E-02
240.00 797.70 42.20 9.9500 5.38E-02
244 .00 808.00 10.30 10.1560 5.50E-02
248.00 818.50 10.50 10.3660 5.62E-02
264.00 865.20 46.70 11.3000 6.15E-02
268.00 878.00 12.80 11.5560 6.32E-02
272.00 891.00 13.00 11.8160 6.49E-02
312.00 1035.80 144.80 14.7120 8.52E~-02
316.00 1052.50 16.70 15.0460 8.87E-02
320.00 1070.20 17.70 15.3999 9.21E-02
336.00 1147.20 77.00 16.9399 1.06E-01
340.00 1169.80 22.60 17.3920 1.10E-01
344.00 i 1192.60 22.80 17.8480 1.14E-01
360.00 1291.20 98.60 19.8200 1.29E-01
364.00 1315.30 24.10 20.3020 1.33E-01
368.00 1342.50 27.20 20.8460 1.37E-01
384.00 1457.70. 115.20 . 23.1500 1.59E-01
388.00 1489.50 31.80 23.7860 1.66E-01
392.00 1522.60 33.10 24.4480 1.74E-01
408.00 1675.00 152.40 27.4960
412.00 1715.50 40.50 28.3060
416.00 1760.00 44.50 29.1960

425.54 (& &)
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Fig. 4.4-3 Creep rate transition - C143
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Fig. 4.4-4 Creep rate transition - C144
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Appearance of creep test piece after rupture - C14]
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Appearance of creep test piece after rupture - C142
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Fig. 4.5-5 Appearance of creep test piece after rupture - C241
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Appearance of creep test piece after rupture - C261
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Fig. 4.5-8 Appearance of creep test piece after rupture - C262
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