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x1. WETF— 5 OFRHOILERS Chemical compositions of the plates and pipe used

(wt. %)

SMAT No. | PNC No. | Maker |Heat No. Size (mm) ¢ Si | Mn P S Ni Cr Mo Al N N | @
JM6-01 | BTOMF) NSC NS490 90-t 0.01210.562|0.86(0.024 |0.004 ]10.59 |16.58 |2.14!0.010 |0.08 6 (D
JM6-028 B8 SMI 50492 40-t 0.012 [ 0.47 {1.04 | 0.024 |0.001 |12.24 |17.56 |2.46| — ]o.10 | 5.0 @
JM6-02C JA SMI 50492 50-t 0.01210.47 | 1.04 | 0.024 |0.001 [12.24 {17.56 |[2.46| — |0.10 — | ®
JM6-03 MC NSC N9911 24-t 0.011 | 0.47{0.83)0.026 |0.005 |[11.0 |16.5 [2.07(0.005 |0.0681| 5.0|®
JIM6-04 MD NSC N9908 100-1 0.009)0.47;0.82|0.029 [0.003 |1l.1 |[16.7 |206(0.020 [0.0695] 2 |®
JM6-05 ME NSC N9911 40-t 0.011{0.47|0.85|0.028 |0.0057 | 11.07 {16.64 |[2.14|0.003 |0.0679| 4 |®
Ji6-06 MG NSC N9490 100-t 0.011|0.96|0.8210.026 |0.0043 [ 10.77 [16.38 [2.13|0.011 [0.0828| 5 |®
IM6-07 MI NSC N9490 25-t 0.012 | 0.56 [ 0.81 | 0.024 |0.0044 | 10.67 |16.39 |2.11]0.011 0.0808| 5 |®
JM6-08 S6F SMI | D880901 | 8.6t,114.30D | 0.011 {0.45|1.60{0.025 |0.004 |12.60 17;25 2481 — (0100 | — |@

— — NSC — 50-t 0.009|0.57 | 0.86|0.025 [0.005 |11.25 [16.85 |[2.06| — |0.0766| — |®

* SMAT : PNC data base (Structural materials test data processing system)

NSC : Nippon Steel Corp.

SMI : Sumitomo Metal Industries Lid.

GSN : JIS Grain Size No., t : Thickness, 0D : Qutside Diameter
Mill sheet data
JM-02C has no mill sheet data but it is the same heat of JM6-02B.

Reported data by Hitachi Ltd. to PNC

@:®;
®;
E% ; Reported data by Mitsubishi Heavy Industries Ltd. to PNC
®;

Reported data by Central Research Institute of Electric Power Industry to PNC

£00—16 0GF76Nd ONd



2. TEL7 ) —THiasT — ¥ &% Number of collected creep rupture data

SMAT No. | PNC No. |Maker |Heat No. | Size (mm) & Shape 500°C { 550°C | 600°C | 650°C | 700°C | 750°C | 800°C | Data source
JM6-01 | BT(MF) | NSC N9490 50-t Plate 5 6 6 4 4 3 PNC
JM6-01 B7(MP NSC NG490 50-t Plate 8 6 3 MHI
JM6-02B B8 oMI 50492 40-t Plate 4 9 6 5 4 4 3 PNC
JM6-02C JA SMI 50492 50-t Plate 3 3 3 PNC-SMI
JM6-03 MC NSC N9911~ 24-t Plate 9 6 7 o) 3 MHI
JM6-04 MD NSC N9908 100-t Plate 4 3 MHI
JM6-05 ME NSC N99i1 40-t Plate 7 6 3 MHI
JM6-06 MG NSC N3490 100-t Plate 5 5 MH]I
JM6-07 MI NSC N9490 25-1 Plate 2 3 MHI
JM6-08 S6F SMI D880901 | 8.6-t, 114.3-0D Pipe 1 4 4 5 l HITACHI

INET— Y45 Sum of collected data 5 53 45 29 14 11 6 Total: 163

SMAT : PNC data base (Structural materials test data processing system)
HITACHI : Hitachi Ltd.

MHI : Mitsubishi Heavy Industries Ltd.

NSC : Nippon Steel Corp.

PNC : Power Reactor and Nuclear Fuel Development Corp.

SMI : Sumitomo Metal Industries Ltd.

PNC-SMI : Collaboration by PNC and SMI.

t : Thickness

0D : Qutside Diameter

C00—T6 0GFGNd OINd




#3. NELLSBEFBLU 7Y — TS T — % 55
Number of collected low cycle fatigue and creep fatigue data at elevated temperatures

E00—16 0SF6ENd ONd

SMAT No. | PNC No. | Maker | Heat No. | Size (mm)} & Shape | tu (min) 500°C | 550°C | 600°C | Data source
0 5 5
6 1
10 1 (n
JM6-01 B7 (MF) NSC N9490 h0-t Plate PNC
60 1 1
180 (1) (1
360 1 1
0 ) )
JM6-028 BS SMI 50492 40-1 Plate 10 2 3 PNC
60 1 1
JM6-03 MC NSC N9911 24-t Plate 0 5 ' NSC
| 60 i 1
— — NSC — H0-t Plate CRIEPI
180 1

% SMAT : PNC data base (Structural materials test data processing system)
CRIEPI : Central Research Institute of Electric Power Industry
NSC : Nippon Steel Corp.
PNC : Power Reactor and Nuclear Fuel Development Corp.
SMI : Sumitomo Metal Industries Ltd.
t : Thickness
(): Broken out of gage length
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Creep test results of FBR grade SUSS16

—Results used for determination of the 90's interim standard of design creep rupfure equation—

* FEE5=R Translation of the used words in the tables into English

#H : Material

8% - Temperature

Jii-J7 @ Stress

KRS « Time to rupture

WEHHERE « Rupture elongation

BEAEERE - Rupture reduction of area

EH 7 ) — &R : Srtedy state creep rate
BT - Fracture location (A, B, ©)

GL (Gage length)

YL | WAGL VaGL

Fracture location C B A B C

Parallel reduced section of specimen

FExANo. : Test specimen No.

F—4%J—XZ :Data source

#re gk - NSC (Nippon Steel Corporation)

F4 : MI (Sumitomo Metal Industry Ltd.)

t— FNo : Heat No.

Z5E5%  Bntrusted test by PNC to the other companies
B r8Werr - Hitachi Ltd.

Z=Z5HET : Mitsubishi Heavy Industry Ltd.

HZ : Toshiba Ltd.

BRI EESER  Tests done by PNC' s own facilities
R — £/ S/BIHF - Collaboration by PNC and SMI
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Creep test results of FBR grade SUS316

& OM|B E| I 1 | BUTEER | DR | BREERD | BRI | RN B8R | T4
C) | C(kaf/mm? (o &9 & |#=EQMN | fE] No. | V—2R
39.0 303.1 | 45.0 | 68 |2.63x107| A | Mol | PNC M
37.0 547.7 | 40.3 | 61  |1L.62x10%| A | MO2 | PNC M
37.0 441 M5 | 6.4 — A W0l | =ET
37.0 312 56.2 | 65.8 — A WR09 | ZHET
36.0 607 49.0 | 54.3 — A | WRo2 |=sET
36.0 456 50.4 | 61.6 — B | MFlO | =ZET
550 | 85.0 | 12626 | 823 | 51 |5.78x10°| B | M3 | PNC M
$.0 | 1709 4.3 | 6.5 ~ A | W03 | =ZET
s4.9 | 1918 48.9 | 54.4 — A | W1 | =ET
3.0 | 12720 | 30.0 | 48  [5.62x10°*| B | M4 | PNC M
33.1 | 4482 37.2 | 49.2 — B | MFo4 | =BT
L 33.0 | 3900.6 | 80.0 | 41  |1.21x10°°| A | M5 |PNC M
Neds0 3$3.0 | 4572 38.8 | 46.2 — B | NF12 | =%&ET
N, 30.0 218.6 | 50.5 | 67 |7.05x107*| A | M6 | PNC M
i 29.8 238 63.2 58. 5 — A | MFI3 | =HET
29.0 209 65.8 | 6.7 — A | MFO5 | =sET
28.0 282.6 | 335 | 61  |5.63x10°2| B | M7 |PNCM
27.0 559 59.2 | 57.5 — A | WF0s | =ET
27.0 314 67.9 | 68.9 — A | W4 |SmET
W T w0 | om1 | as | & |Lowxior| | we PNC M
25.0 | 1494.6 | 385 | 59  |8.29x10°| B | M0 | PNC M
25.0 | 2629 3.6 | 5.5 — A | WROT | ZsET
24.9 | 1545 66.0 | 56.8 — B | MFI5 | =ZET
23.0 | 3686.2 | 44.8 | 56  13.63x107°| A | MO |PNCM
22.0 | 8116.4 | 48.4 | 586 |1.74x107°| B |FMFSB2| PNC P

*PNC H: &Z5E38k (A3 , PNC M: Zetads (Z%ET) ,
PNC P: APz, PNC T: Eitsdk (T
PNC-{E<E: : B —EREBIHT BEIRPETEIERAS)

_7..-
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#5. EpRFHEERSUS3LI6D 7 ) — B R
Creep test results of FBR grade SUS316

F MR E| IS J1 | nRihsm | mRieor | i | ® BT | ol | &R | T4

C | Ckef/mm®) (h) ) @& | EEGMN |[AE! N | VR
24.0 80. 7 52.0 0 3.7TTx10°" | B | ML PNC M
22.1 104 67.6 66. 8 — A | MFO8 | =2FET
22.0 127.0 52.0 T2 2.21X107! B | Mi2 PNC M
22.0 93 81.8 69. 8 — A | MF16 | =ZFET
650 20.0 363. 4 55. 3 73 6.32x10°*| B | MI3 | PNCHM
19.9 292 83.7 70.8 — A | MFI7 | =ZETLT

18.0 306.7 54.0 67 2.85x107* B | M4 PNC
I6-01 16.0 2551.4 58.8 64 6.81x107° A | Mi5 PNC M
?—fENﬁo 15.0 3279.9 80.0 63.6 |4.27x107°*| A |PMF8B6 | PNC P
N9490 17.0 48.3 92.6 77.8 [ 6.04X10°' | A |PMFBA7 | PNC P
%Ognl;l(g 700 15.0 147.8 94. 9 79.7 12.32Xx107! A | PMF8A8 | PNC P
12.0 685. 2 107. 2 73.5 18.90%107* A |FMF8A9 | PNC P
11.0 1116.2 90.3 65. 8 1.77x1072 A |PFMF8Bo | PNC P
11.0 89.3 | 139.5 85.1 |4.26x10°' | A |FMP8AO| PNC P
9.0 281.0 97.4 84.6 |9.26%x10°* B |FMF8AL { PNC P
0 7.0 1001.2 | 100.4 76.7 |2.58%X107* | A |FMP8A4| PNC P
5.0 5977. 4 66.0 45.1 |2.02x10°*| B |FMF8AS | PNC P
8.0 56.4 | 134.4 88.3 |7.13x10°'| A |FMF8A6 | PNC P
800 5.0 641.7 | 106.8 87.1 |5.17x10°*| B |FMF8A2 | PNC P
3.5 3214. 2 61.4 4.5 |7.66x107%| A |PMP8A3| PNC P
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Fx 6. EEFHEERSUS36D 7 ) — THERE R
Creep test results of FBR grade SUS316

B OM|B B OIS | B | MR | R | BE-T | Wl | BEA | 77

(C) | (kgf/mm*) 6y @ ® | EEGH) [fE| No. | V2R
43.0 5254. 3 53.8 62.7 |6.18x10°* | A 8 |PNCH
42.5 8503. 2 43.8 53.1 [3.10x107*| A 11 |PNCH
0 42.0 6052. 2 48.2 60.3 |3.25x10°* A 7 PNCH
41.0 8492. 7 42.6 48.2 |3.35x107* | A 10 |PNCH
38.0 487. 3 46.3 70.2 | 1.44x10°* | B | LCI0 | PNCT
37.0 811.0 43.4 6.4 |7.43%X107° A I PNCH
35.0 2025.7 36. 6 51.7 |2.58x10"*| B | LC06 | PNC T
0 34.0 - 92295, 4 36.1 48.1 4.08x%107° A 2 PNCH
33.0 2354. 8 33.6 48.1 |3.23x107%* | B 3 |PNCH
31.0 8308. 9 22.6 3.1 |3.80x107% | A 4 PNCH
28.0 726. 2 46. 6 67.7 |1.15%x107*| A |FNF8B2| PNC P
éMG-OZ 600 26 1175.5 03.3 62. 4 1.35x107? A | LCO9 | PNCT
E]\ﬁNo 24 £893.9 48.9 56.7 |3.84x10°*| B | LC04 | PNC T
gglgl?]zg 50 18 1172.9 81.3 70.5 [1.81x107*| A | LCO5 | PNC T
5.0 16 2651.5 57.8 70.8 | 5.30x10"°° B | LCO8 | PNC T
17.0 70.7 126.3 80.6 |3.18Xx107! A | FNF8A8 | PNC P
15.0 199.8 | 106.7 80.4 |1.35x10°'| A |FNF8AS | PNC P
o 12.0 843.9 110.7 79.5 | 2.99%107® A |FNF8BO | PNC P
11.0 1390.4 | 130.7 78.4 | 1.87x10°*| A |FNF8Bl | PNC P
11.0 104.4 | 132.2 85.3 [3.08x10°'| A |FNF8AO | PNC P
9.0 331.8 | 106.5 88.9 |1.01x10°'| B |FNF8Al | PNC P
o 7.0 1147.5 | 134.6 83.3 | 2.46x10°*| A |FNF8A6 | PNC P
5.0 5461.1 | 113.5 72.3 | 2.01x10°®| A |FNF8A7 | PNC P
8.0 65.9 | 128.4 91.5 [5.93x10°'| B |FNF8A3| PNC P
800 5.0 636. 1 138.2 85.4 |5.78x107°? B |FNF8A4 | PNC P
3.5 3102.3 | 123.9 71.3 | 1.00X10"2| A |FNF8AS | PNC P
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xRT7. BEFEEFANUSSIED Y U — TR
Creep test results of FBR grade SUS316

MR E| G 1| TRAEERT | BT | BECD | @EVI-T | | BB | T

¢C) | (kef/mn®) (h) &) W | EEGM |ME| N | V—R
38.0 42. 6 33.4 73.4 [4.08X107% | B | JASL1} PNC-E%
550 35.0 385. 9 29.3 65.5 | 1.83x10°%| B | JAILZ | PNC-{E&
32.0 1660. 2 25.4 61.1 |3.45x107% | B | JAIL3 | PNC-HE%
é¥6_02 28.0 250.7 38.4 68.9 [5.68x10"%| B | JAMI | PNC-{E&
gigo 600 25.5 786. 2 38.3 68.8 |1.80x107%| B | JAM2 | PNC-E&
50mm-{ 23.5 1948.5 29.2 62.9 [5.74x107*| B | JAM3 | PNC-{E£&
20.0 493.8 61.5 73.8 [4.24X107%| A | JAONI | PNC-{E&
650 18.0 1278.9 64.4 75.2 [1.68x107%| A | JAON2 | PNC-{E<&
15.5 2840.7 63. 4 74.2 | 7.01x107° | B | JA9N3 | PNC-{E&

,104
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#8. BERFHEERSUSIIED 7 1) — B R
Creep test results of FBR grade SUS316

FOM|E B T 1 | BREIER | AR | BhERECD | EE-T | DRl | &K | -
C) | (kaf/mm?) i) ¢ B | EEGMN (fE| No. | V2R
39. 0 214 47 4 — A | McOl | ZEET
37.0 361 a1 46 — A | MCOZ | =ZET
35.2 3032 43 72 — A | MCO3 | SHET
35.0 1590 35 69 — A | MC04 | =EET
550 33.2 9293 36 52 — A | MCO5 | =ZET
33.0 5184.4 | 27.8 52 5.7 X107 | A | MC23 |=%ET
3.8 |17684 32 44 — B | M24 | =3ET
3.1 | 17346 32 41 — A | MC25 | SHEET
30.1 | 17287 34 40 — A | M26 | =ZET
30. 0 108 60 67 — B | MC06 | =%ET
28. 0 558 58 64 — B | MCO7 |=%=ET
geﬁ-g - 25. 1 4824 49 48 — A | MCOS | SHET
E-b N 24.9 4282 51 66 — B | MC09 | =ZEET
ggr?ﬁ]}t 22.1 | 202487 52 61 — B | M27 |=sET
gﬁ 8 o 22.1 | 18708 49 62 — Al Me2s | =ZEET
24,0 129 | 69 69 — AL MCIO | ZHET
22.0 320 89 72 — Al MOl | =HET
20. 0 1253 49 66 — A | MC12 | =HET
650 19.9 775 84 71 — A | MCI8 | SHET
17.0 2890 76 78 — A | MCl4 | SsET
5.0 7002 70 69 — B | MCI5 |=%ZET
14.9 7057 70 76 — B | M20 |=%ET
17.9 72 91 70 — B | MCI6 | =Z8®T
15.9 234 96 78 — A | MCIT | =EET
700 14.0 533 86 85 — B | MCI8 |=%&ET
12.1 1443 104 74 — A | M9 | =HET
10.0 3541 107 72 — A | MC20 | =mET

,11_
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R, BEHEERESUSSIED 7 1 — SRR
Creep test results of FBR grade SUS316

R OMIE B\ O O | DR | Bt cf | RkikeD | BEIY-T | B | BBRA | 7%
°C) | C(kef/mn®) (h) ¢S @& | EEGM |[FE| No. | V—Z
lL\IJM6~(1)3 12.0 64 130 84 — B MC21 | =ZFET
991
gthém-t 750 10.0 177 146 86 — A | MC22 | =z=EET
. 5. No .
5.0 8.0 606 142 79 - B MC30 | =2%ET
33.8 1165 60 72 — B MDO1 | ==ET
33.1 2860 51 70 — Al MDOS | =EETL
JMB6-04 h50
%frlﬁ Nﬁ 31.2 13716 ha 59 — A | MDOB | =Z=ET
t..
N9908 31.1 13736 38 48 — B MDO2 | =ZFET
100mmt
G. S.No 25.2 2076 60 68 — B MDO7 | =ZFETL
2
600 25.1 1209 55 64 — A MDO3 | =FET
o 22.1 7870 bh 46 — A i MDO4 | =ZEET
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Creep test results of FBR grade SUS316

FOM|E OB OIS b | DR | B | BEERECD | EE-T | Bk | g | ¥

C) | (ksf/mm?) () ¢ O 1 EEGM) |[fE| No. | V—R
37.0 204 52.2 | 74.8 — A | MRO1 | =mET
87.0 1537 41.7 65.5 — A | MELD | =#%ET
36. 0 655 50.4 | 74.8 - A | MEOZ |SZET
550 | 36.0 | 2279 42.8 60. 9 — A | MELL | Z%ET
85. 0 556 6.7 | 740 — A | MEO3 | =3¢ET
$.0 | 4925 4.6 | 55.6 — A | MEI2 | SmET
%g%—g 33.0 | 5455 47.1 54.9 — A | MBO4 | =ZET
k- N 29. 0 176 69.3 | 68.4 — A | MROS |=%ET
Qg;?nhit 29.0 455 53.2 | 63.4 -~ A | MBIB |=zET
91' ho 27.0 454 52. 5 88. 1 — A | MEOB | S#ET
e 27.0 1149 50. 8 62. 4 - B | MBl4 | ZZET
25.0 | 1677 54. 5 55. 6 — A | MEOT |=%ET
25.0 | 4967 52.8 | 54.9 - A | MEI5 |=%ET
22.1 107 74.5 66. 5 — A | MEOS | =ZEET
650 | 220 217 70. 0 69. 6 - A | MELE | =ZET
19. 1 625 2.3 | 70.4 — A | MEO9 | SEET
$.0 | 2128 39.2 | 42.5 — A | MGO7 | =ET
34.0 1746 38.0 | 50.8 — A | NGOl | EBEET
550 | 829 | 4904 97.5 | 89.9 — A | MGos |=gEmT
IM6-06 3.9 | 5082 36. 1 50. 5 — B | MG02 | =3%ET

gk

E-b N 30.9 | 7688 34.0 42.2 — Al MGO3 | =BET
ngt?lr?]t 29. 0 246 43.4 64.2 — B | M09 |=%ET
g' oMo 27.9 316 62. 4 64. 1 — A | Moo4 | =smET
600 |  25.0 1696 52.5 | 56.4 — A | MGl |SZET
23.9 | 2598 9.3 | 53.0 — B | MGOS | =#ET
21.9 | 7166 41.1 59. 0 — B | MGO6 | =ZET

— 1 3 .
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=11, ERPHEERSUSSIED 7 1) — T H R
Creep test results of FBR grade SUS316

F MR B X b | iR | MOt | RO | £F7)-7 |l | BERA T4
e | Ckef/m®) 0 €9 @ | BEGMN |[ME| No. | U—R
34.9 2378 38.5 44.4 — A | MIOl | =2EET
g El;g; > 31.9 8500 40.5 44. 4 — Ay MIOZ | ==FET
151529](\)] 27.9 531 59. 7 64.9 — A | M3 | =#ET
(2}5!&!11]:13 600 26.0 1233 58.2 67.4 — B | Mlo4 | =2FET
’ 23.9 h607 53. 6 55.5 — B | MIOb | =#&EL
500 45.0 b748.7 39.0 61.5 |5.2 xX107*| A | S6F09 Hir
43.0 46. 9 41.7 77.0 9.4 x107*| A | S6F14 Hir
40.0 343.9 43.7 70.7 | 2.99x10°*| A | S6Fl6 Hir
0 35.0 28381.2 35.7 56.6 |2.04x10°*| B ; S6F15 Hir
30.0 21460.7 41.7 59.8 | 2.7 xX10°*| A | S6F17 HAizZ
IM6-08 33.0 95.9 53.0 73.6 | 1L.9ix10°'| A | SeF20 Hir
E?No 30.0 438.0 51.0 71.9 | 8.16x107%*| A | SeF21 HAZ
géOQOI o 25.0 3060. 2 47.3 68. 6 3.. 86x107% | A | S6F22 H3ir
?1§migt 20.0 17859. 4 48.7 58.2 7.7 x10°*| B | SeF23 Hir
oD 25.0 67.8 58.3 71.5 — A | S6F25 Hir
21.0 419.1 59. 3 75.7 | 4.55X107%} A | S6F26 B
650 18.0 1427. 8 8.0 70.9 | 1.3 x107*| A | S6F27 Har
15.0 4521.7 5.0 60.3 3.3 x107% | A | S6F28 Hir
12.0 12306. 9 47.3 49.6 | 7.9 xX107*| A | S6F29 H3L
700 13.0 548. 4 82.3 63.7 |4.3 X107* | A | S6FO7 Hir

14 -
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» 24mm-t plate (JM6-03)
: 25mm-t plate (JM6-0T)
: 40mm-t plate (IM6-028)
: 40mm-t plate (JMB-05)
: S0mn-t plate (JM6-01)
: bOmm-t plate (JM6-02C)
: 100mm-t plate (JMG-04)
:100mm-t plate (JM6-06)

: 8. 6mm-t, 114. 3mm-0. D.
pipe (JMB-08)
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Creep rupture strength of FBR grade SUS316
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X2. 5EFEEERSUS 3 1 607 ) —FHMEEE  (500°C)
Creep rupture elongation of FBR grade SUS316 at 500°C
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K3. BErEERASUS3 1 607 Y —HlraEM:  (550°C)
Creep rupture elongation of FBR grade SUS316 at 550°C
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: 24mm-t plate (JM6-03)
: 2bmm-t plate (IM6-0T)
: 40am-t plate (IMG-02B)
: 40mm-t plate (JMG-05)
: 50mm-t plate (JMG-01)
: 50mm-t plate (JME-02C)
: 100me-t plate (JMG-04)
: 100mm-t plate (JM6-06)
: 8. 6mm-t, 114, 3mm-0.D.

pipe (JMG-08)
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K4, S#EFESESUS3 1 607 Y —FIREIEHE  (600°C)
Creep rupture elongation of FBR grade SUS316 at 600°C

© 4 b ¥ O O 0O <G Db

: 24mm-t plate (JMG-03)
: 25mm-t plate (JM6-0T)
. 40mm-t plate (JM6-02B)
: 40mm-t plate (JMB-05)
: S0mm-t plate (JMG-OL)
: S0mm-t plate (JM6-02C)
: 100mm-t plate (JM6-04)
: 100mn-t plate (JM6-06)
: 8.6mm-t, 114, 3mm-0. D.

pipe (JME-08)
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5. BEFARBERSUS3I 1 607y —HEMESE  (650°0)
Creep rupture elongation of FBR grade SUS316 at 650°C
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X 6. ERIFFEERSUS 31 607V —7 HsEE  (700°C)
Creep rupture elongation of FBR grade SUS316 at T00°C
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pipe (JMB-08)
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M7. EEEHERESUS3 1 6Dy —FHEEHE  (750°C)
Creep rupture elongation of FBR grade SUS316 at 750°C
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24mm-t plate (JMG-03)
40mm-t plate (JMG-02B)
50mn-t plate (JMB-01)
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8. SIFHERSUS3 1 607 ) —FHEEME  (800°C)
Creep rupture elongation of FBR grade SUS316 at 800°C
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PNC PN9450 91-003

< TER AP A SUS § 1 6 DSl SR
IO 7)) = TRETRRRRGR >

Fatigue test and creep fatigue test results
of FBR grade SUSSI6

* FIEEYER Translation of the used words in the tables into English

FEHf - Material

1BFE - Temperature

EAHHE : Strain rate

2T S - Total strain range

{RFFIFR] - Hold Time

BHEEE 0 LS - Number of cycles to failure
N;: : The cycles making the tensile-side stress 7o% of the peak

BUHAIRE « Fracture location (A, B, ©)

GL (Gage length)

ViGL | YAGL V4Gl

Fracture location C B A B C

Parallel reduced section of specimen

SBRENo. : Test specimen No.

F—4%)—2Z :Data source

#rHE &k - NSC (Nippon Steel Corporation)

4= : SMI (Sumitomo Metal Industry Ltd.)

t— PNo : Heat No.

fEMERE - Blastic follow-up (Cam gear holding)
F5655 ; Entrusted test by PNC to the other companies
&8 : Fuji Blectric Ltd.

HI784%Fk - Hitachi Ltd.

=Z®T : Mitsubishi Heavy Industry Ltd.

BrAF - CRIEPI (Central Research Institute of Electric Power Industry)
ENPRIESSEHEERBR - Tests done by PNC's own facilities
#WIAFE : Supplied material




PNC PNO450 981003

#12. EEIFEERASUSSIEDEEEF B LUy ) - T ENRBER
Low cycle fatigue and creep fatigue test results of FBR grade SUS316
Et R OE | BAEE | 2UFA | IR | BHEEDIEL el |- RABR | F—7
°C) (%/s) | &EEE (%) (min) | #N: (cycles) |ZE | No. |V/—X
1.52 0 T04 B — PNC M
1.25 0 1099 A —_ PNCM
1.03 0 1334 A — | PNCM
0.1 1.05 10 1502 A — PNC M
550 0,72 0 3604 A - PNC M
0.51 0 180828 A —_ PNC M
0. 495 6 3822 AorB | HMH8AS | PNC P
1. 06 60 2480 A — PNC M
IM6-01
¥rogk 0.2 0. 96 180 1160 C — PNC M
E-+ No. EEPEBTE
N9490 1.02 360 942 B — PNC M
50mm-t
g. 8 No. 1.53 0 h64 B — PNC M
' .22 0 796 B| — |PNCH
0.1 1.02 0 1064 B — PNC M
0. 70 0 3891 A — PNC M
600 0.52 0 35184 A — PNC M
1.0 10 710 C — PNC M
1.0 60 710 B — PNC M
0,05
1.0 180 615 C — PNC M
1.0 360 590 A — PNC M
1.5 0 590 —_ NSC
JM6-03
Froek 0.9 0 1800 B — NSC
E-} No.
NG911 550 0.1 0.6 0 5200 A — NSC
24mm-t
G. (S) No 0.5 0 18221 — — NSC
5.
0.4 4] 99000 A — NSC

*N¢ @ BERAIDIG A E — 70D 55T - 7By D EE
*ll\DrlgIC M: RFEHER (ZF#ET) , PNC P: BRNBERTER,

C

k,24_

P HTHEK D KOM-MSHIE TRE ST —4




PNC PN9450 91-003

#13.

EERIE S ASUS36DEEREF B LU U — THESHRER
Low cycle fatigue and creep fatigue test results of FBR grade SUS316

ZM |B B BHEE | 20TH | RERL | BEEOERL | B BB | T—5
C) %/s) | #EE B (min) | %N (cycles) | @ | No. |V —X
1. 20 0 1441 AorB| 6-06 | PNC H
1.00 0 2932 horB| 6-07 | PNC H
0. 972 0 2519 B |HFB816| PNC F
500 0.1 1.0 10 2853 ¢ 6-11 {PNC H
0. 996 10 3372 B |HFB8I7T | PNC F
0.70 0 5232 AorB| 6-08 | PNC H
0.50 0 19200 C.| 6-14 |PNCEH
JM6-028 1.20 0 1110 AorB| 6-05 | PNC H
#& -
E-F No. 1. 000 0 2210 A |HFBRO4A | PNC F
50492
é{)léun&t 1. 00 0 2105 AorB| 6-01 | PNC H
. §. No.
5.0 1. 000 10 2248 A |HFBB06 | PNC F
_ 550 0.1 1. 00 10 3399 AorB| 6-09 | PNC H
0. 993 60 1202 A | HFBBIZ | PNC F
0. 70 0 3448 A 6-02 | PNCH
0. 690 10 4987 A |HFBB13| PNC F
0.50 0 15147 C 6-03 | PNC H
600 0.1 1. 001 60 1017 A |HFB8I8 | PNC F
$rask 0.1 1.0 60 973 — — B
50mm-t 550
B ot 0.1 1.0 180 511 — — B
WA
600 0.1 1.0 60 732 — — Bt

* PNC Ezééﬁﬁﬂiﬁ (E+E8#) , PNC H: HEEE (B84ERT)

* f PITHROMEMNEEFH L D THRE L, W,
Cracked and ruptured from the weld-junction point between the thermocouple and the
specimen at the center of the parallel reduced section.

,,25_
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TOTAL STRAIN RANGE
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i 500°C

| I

£1: 40mn-t plate (IMB-02B)
Strain rate =0.1%/s)

Pt

VA - 40mm-t plate (JM6-02B)
_ Strain rate =0.1(%/s)
G. L. 4 ukHh
— Broken out of the gage length

te = 10{min) -

[J~=—7tu = 10(min)

T 17

n PERTISUS304, 321, 31BEEFHHEFEHMEE (Strain rate = 0.1(%/s) 1 |
A typical fatigue curve for conventional SGS304, 32] and 3i6
B (A statistical fitting curve made from fatigue test data of PNC)

] Lot b L1t 1 r1]d ] S U U T O I I I 1 I I O I T ] S N O I A

¢t 5 10> ¢ > 1ot ¢ 5 19° ¢ 5 10"

NUMBER OF CYCLES TO FAILURE

10

K 9. SHIFEEASUSI6OERESFBLU 7 ) —FHEFAREBE  (500°C)
Low cycle fatigue and creep fatigue test results of FBR grade SUS316 at 500°C
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1o’
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b Ficolozes

T ETTT TTTTT 1T Tty TrTTd

FTTTTT TTTTT

ty = 60(min)

P T T ETTT T°ITTT I I

.

55 0°C

L |

) - ty = 10(min)

tu = 360(m1n)\ /\ g . ——tx = 60{nin)

—ty = 180(min)—=~¢ @ , T{&tu = 10{min) |

| tH = Go(min)/ T tH = lO(mln} ]

B tx = 180(nin) S N

- S i

B ty = 10(in) o

- ty = 6(min)

" FEREISUSI0L, 321, 31GEESSEMESMER (Strain rate = 0.1(%/s) 1 7

A typical fatigue curve for conventional SUS304, 321 ard 316

r {A statistical fitting curve made from fatigue test data of PNC)
[ S I N T I O O I | | I T T O O A | 1 N I I I I | | { S S OV T T Y O I I |

108 ¢ . 100 ® 5 1ot ? 5 1ot 2 5

NUMBER OF CYCLES TO FAILURE

K10, EnEiRfEERSUSI6DEBEFE LU 7 ) — EHRBRER
Low cycle fatigue and creep fatigue test results of FBR grade SUS316 at 550°C

(550°C)

10

: 50mm-t plate {JMBG-01)

Strain rate ==0.1{%/s)

: 50mm-t plate (JMB-01)

Strain rate =0.2(%/s)
EEIERE Elastic follow-up

: 50mm-t plate (JIMB-0L)

Strain rate =0.2(%/s)

. BEERE Flastic follow-up-

G. L. Z45RHT
Broken out of the gage length

: 40mn-t plate (JM6-02B)

Strain rate =0. 1(%/5)_

: 40mm-t plate (JM6-02B)

Strain rate =0.1(%/s)
G. L. AR5t
Broken cut of the gage length

: 24mm-t piate (JM6-03)

Strain rate =0.1(%/s)

- 50mm-t plate (Heat No. Unknown)

Strain rate =0.1{%/s)
EPHF—# Data from
Central Research Imstitute
of Electric Power Industry
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= 10, 60(mim® ty = 60(min) |

O

~ty = B0(min)—&Y ©@ -
= tg = 180(min) :
= ty = 60(ein)
- PEREISUS304, 321, 31GEFHHETISMGERE (Strain rate = 0.1(%/s) 1
A typical fatigue curve for conventional SUS304., 321 and 318
- (A statistical fitting curve made from fatigue test data of PNC) -
1 L1 b1 Erl 1 111 ! RN | { I T T S O I I | | | T U T I |
10> ° 5 10 ¢ 5 it ? 5 19> 5 (0

NUMBER OF CYCLES TO FAILURE

11, AR SISO EEER B LU 7 U — FEHABREER  (600°C)

Low cycle fatigue and creep fatigue test results of FBR grade SUS316 at 600°C

: 50mm-t plate (JMB-01)

Strain rate=0.1(%/s)

: 50mm-t plate (JMB-01)

Strain rate=0. 05%/s)

: b0mm-t plate (JM6-01)

Strain rate=0.05(%/s)
G. L. &Lt
Broken out of the gage length

. 40mn-t plate (JMG-02B)

Strain rate=0.1(/s)

: 50mm-t plate (Heat No. Unknown)

Strain rate=0.1(%/s)
BhHFF—# Data from
Central Research Iastitute
of Electric Power Industry
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