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Development of High Temperature Property

Database for Alloy 800H

*
Norio YOKOYAMA , Katsutoshi WATANABE
Hirokazu TSUJI and Hajime NAKAJIMA

Department of Materials Science and Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka—-gun, Ibaraki-ken

(Received July I, 1993)

JAERI Material Performance Database (JMPD) has been developed since
1989 in JAERI with a view to utilizing the various kinds of
characteristic data of nuclear materials efficiently. Using relatiomal
database management system, PLANNER on the mainframe, the JMPD provides
the retrieval supporting system, graphic and statistical analyses system.
The data obtained with 7868 sets on characteristic data of metallic
materials including fatigue crack growth data, etc. have been stored
in the JMPD at the end of March in 1993.

A ferritie superalloy, Alloy 800H is used for the structural material
of the control rods of the High Temperature Engineering Test Reactor
(HTTR). Thermal stress generates which might cause a severe creep
damage at a reactor scram. It therefore needs to be designed with
consideration on the fracture modes induced by creep deformation after
neutron irradiation.

The creep data (approximately 240 sets) and tensile data
(approximately 100 sets) of Alloy 800H including the effects of test
environment, aging treatment and neutron irradiation have been stored in
lthe JMPD, Furthermore, using a personal computer, high temperature

property database for Alloy 800H has been developed. The present report
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outlines the development of high temperature property database for Alloy
800H.

Keywords : Alloy 800H, HTTR, Control Rod, Creep Properties, Tensile

Properties, Neutron Irradiation, Database
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Ref ID [JAERT 1 |

Data Source

High Temperature Property Database for Alloy 800H

Ref Info
Title

Direct Access

Temperature

Mechanical Properties of Alloy 800H in Air at High

Authors 1, ceiiation Author

JAERI Y. Tachibana
Kanagawa Ins jl. Nishiguch
JAERI Y. Moteki

JAERI S. Shiozawa
JAERI K. Watanabe

X 3 XEEHOH AR (1.74)

Ref ID [JAERI 2

High Temperature Property Database for Alloy 800H

Data Source

Ref Info [JAERI-M 90-061, March 1990 |
Title Effect of Environment and Aging on Creep
Froperties of Alloy 800H
Authors Affiliation. Author
JAERI K. Watanabe
NRIM T. Tanabe
JAER] H. Tsuiji
NRIM K. Hiraga
NRIM Y. Sakai
JAERI H. Nakajima
NRIM H. Shiraishi
& 3 XEEROBANER (2/4)

— 7 —
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Ref ID {JAER! 3

High Temperature Property Database for Alloy 800H

Data Source

Title

Ref Info

Authors

Direct Access

AB800H Irradiaticn Data{Creep Test)

Affiliation

Authar

JAERI

K. Watanabhe

X3 XEE#ROLIFHR (374)

Ref ID INRIM 27A

High Temperature Property Database for Alloy 800H

Data Source

Ref Info
Title

Authors

INRIM CREEP DATA SHEET NO.27A

Data Sheets on the Elevated-Temperature
Properties of Iron Base-21Cr-32Ni-Ti-Al Allcys Plate
for Corrosion and Heat Resistent Applications (NCF

800H-P)
Affiliation Author
NRIM S. Yokoi

M3 XEEHOHMAFER (4.74)

_8_
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Ref ID [JAERI_! Mat ID
Ref ID Mat ID [AB_A2

Material

Alloy Name [Ailoy 800H ]
Alloy Feature [700°C x330hr Aging i

Grain Size

Process

Composition Elerment Content Remark
c 0086
Mn 08
sl 04
s 0.004
o 212
Fe 418
u 013
Ni 2
Al 0.24
Ti 0.36

Heat Treat Type Temp Hoiding Time | Cooing Method
Solution Anneaing 1120 1]1%0
Aging 730 530

5 4 MREEHOWMAER (1,710)
Ref ID JAERI_1 Mat ID |A8_B1
Ref ID lJAERI_2 Mat ID A8 B2
Material
Alloy Name [Allcy BOOH ]

Alloy Feature [1050 "C X 3hr aging |

Grain Size

Process

Composition Eiement Comem  |Remar
c 0.08
Mn o}
S 04
S 0.004
o 212
Fe 418
o 0.13
Ni a3z
Al 024
b 0.36

Heat Treat Type Temp Hokding Time | Caging Method
Solution Anneasling 1120 1{W0
Aging 1050 3

X4 HMEEHROHEDER (2/710)
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Ref ID [JAER)_1 Mat ID
Ref ID Mat ID

Material
Alloy Name [Alloy 800H ]
Alloy Feature ESolution Annealing J
Grain Size
Process
Composition Element Cortert  |Femark
c 0.08
Ma 08
si U4
3 0.004
o 212
Fe a1e
et 0.13
Ni 3.2
A 024
T 036
Heat Treat Type Temp Hokling Time | Caoing Methed
Soiution Annealing 1120 1w
X4 HEAEHOBAER (310)
Ref ID |[JAER! 1 Mat 1D [A8_X1
Ref ID LAER]_3 Mat 1D
Material
Alloy Name Alloy 800H i

Alloy Feature
Grain Size

Process

Composition

Heat Treat

Igcfution Annealing _I

Element Contem Remark
c 0ar

M 08

Si 04

S 0.001 | max
Cr 208

fe 41

o] 0.42

Ni M8

Al 0.34

T 0.51

Typa Temp Hoiding Time | Cooing Method

Solution Annealing

4 4

HEEHROB HHER (4710)
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Ref ID [NRiM_27 Mat TD |[NRIM_A

Material

Alloy Name
Alioy Feature

mcy 800H J
[

Grain Size
Process Type of melting:consumable electrode vacuum melt; Size|

of ingot 1.6t; Product form:Plate; Dimensions:Bmm
ThicknessX1000mm WidthX2500mm Length; Rockwell
hardness BB(HRB)

Composition Element Cortert  |Remark
¢ 08
= 0.44
Mn 0.85
P 0.014
5 0.008
Ni 34.45
o 209
Mo 0.1
u 0.08
) 0.3
m 0.43
Al 0.46
N 0.013

Heat Treat Type Termp Holding Time | Cooling Method
Hat rofled
Solution Annealing 1150 0.183 WO

X 4 MEEHOBAER (5710
Ref 1D [NRIM_27 Mat ID |[NRIM B
Material
Alloy Name [Alloy 830H ]

Alloy Feature

E ]

Grain Size | _____ 24
Process Type of melting:High Frequency induction furnace; Size
of ingot 1.282t; Decxidation process Al-Ti-killed; Product
form:Plate; Dimensions:10mm ThicknessX700mm
WidthX1750mm Length: Bockwell hardness 88{HRB)
Composition Element Ccmem_- Remark
IS 0.09
Si 0.39
Mn 1.13
p 0.013
s 0.007
Ni 3183
07
Mo .02
Cu 6.32
o 0.a2
Ti 0.48
Al 05
N ot
Heat Treat Type Temp Hosding Time | Cooing Method
Hot ralied
Solution Annealing 1140 0.5 w2
X 4 HESHOBIER (6,710)
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Ref ID NRiM_27 | Mat ID NRIM.C |

Material

Alloy Name

Alloy Feature

[Alloy 800H |

[ J

Grain Size _
Process Type of meiting:consumable electrode vacuum melt; Size
of ingot 1.6t; Product form:Plate; Dimensions:8mm
ThicknessX1000mm WidthX2500mm Length, Rockwell
hardness 79{HRB)
Composition Clement | |Coment  |Remak
c 007
s 0.47
Mn 0.84
P 0013
s 0.609
NI 33.09
o 2035
Mo 0.1
oY 0.1
Co 0.2
T 0.45
Al 045
N o012
Heat Treat Type Temp Hoiding Time | Cooing Method
Hot rolled
Sciution Annealing 1150 0.183 [WQ
B 4 MEB#HOBAER (77102
Ref ID [NRIM_27 Mat ID NRIM_D
Material
Alloy Name [Alicy 800K ]

Alloy Feature

[ 1_

Grain Size

Process Type of melting:consumable electrode vacuum melt; Size
of ingot 1.6t; Product form:Plate; Dimensions:8mm
ThicknessX1000mm WidthX2500mm Length, Rockwell
hardnegss 91{HRB)

Composition Element Coment  |Remak
c 0.c7
Si 046
Nn 082
P 0014
$ 0.005
Ni azar
o 2019
Mo 0.08
Cu 008
2] 0.27
Ti 045
Al 0.44
N o017

Heat Treat Type Temp Holging Time | Cooing Method
Hot rolled
Solution Annealing 1150 0.183|WQ

X 4 HREHROHNTER (8/10)
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Ret D Mat D

Material

Alloy Name
Alloy Feature

[Allcy 80CH ]

l !

Grain Size
Process Type of melting:High Frequency induetion furnace; Size
of ingot U.58t; Deoxidation process Al-Ti-kllled; Product
form:Plate; Dimensions:10mm ThicknessXg00mm
WidthX1500mm Length: Rockwell hardness B2{HRB)
Composition Element Content Remark
c e.o7
s £.53
M 1.06
® 0.c14
5 0.00%
Ni 31.86
o 203
Ma 0.04
Qu 034
o 0.32
Ti 0.49
Al 052
N 001
Heat Treat Type Temp Hoiding Time | Coaing Method
Hot roiled
Solution Annealing ) 1140 0.5]WC
M4 HMEBEROENER (9/710)
Ref ID [NRIM_27 Mat ID |[NRIM_F
Material
Alloy Name [Alley 80OH |

Alloy Feature

L ]

Grain Size
Process Type of melting:High Frequency induction furnace; Size
of ingot 1.205t; Deoxidation precess Al-Ti-kiiled; Product
form:Plate: Dimensions:10mm ThicknessX1140mm
WidthX1800mm Length; Rockwell hardness 78(HRB)
Composition Element Content  Remark
o} 0.1
Si 05
Mn 116
P 0017
S 0.601
Ni 3183
o 20.24
M a0g
o ¥ a3
™ 037
T 0.45
Al 05
N o
Heat Treat Type Temp Hokding Time | Cooing Method
Het rmlled
Soiution Anneafing 1140 0.5 W
M4 HEFHOHAER (10102
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MatID |A8 X1

Test Result

Test Method
Atmosphere

Shape Type
Specimen

Test Reult

[Jis G 0567

|

Trrad Status

Cimension Value Remark
Diameter 6
Length 100
Gage Length 0
Temp Proot Str Uti Ten Str |Elong Redu Area
25 20,2 557 58.7 72.3
25 20.2 554 55 87.8
5 21.2 559 585 75.2
200 16.3 43.8 50 728
200 15.4 48.5 51 £7.8
200 15.6 483 51.8 66.8
a0 15 485 548 0
300 141 a8 54 65.2
300 14.5 48.1 55 66.1
500 12.8 484 61.5 587
500 13.5 48 59.4
500 128 48.2 80.5 63.4
600 12.8 44.5 585 561
800 12 44.4 585 543
500 135 448 ] 62.3
700 11.2 375 55 51.2
700 11.7 ar? £7.3 58.2
700 11.5 375 58.2 53.6
750 11.5 29.3 £5.4 59
750 11.7 288 552 58.4
750 138 27.8 §3.2 0.8
800 12.6 20.4 76.2 846
200 12.2 204 a1a 66.2
800 12.2 20.8 81 6.2
850 3.3 15.4 88.8 T2.8
850 9.1 15.1 97 73
850 8.1 154 85 85
300 6.7 1086 %5 "y
900 75 12 83.3 712
800 75 19 4 71
950 57 82 108 757
850 6.2 94 86.5 76.8
950 ¢ 58 LR 945 £8.6
100G 5.1 74 104 73
1000 48 72 94.8 78.8
1000 52 78 % 768
1100 2.7 43 805 833
1100 2.6 41 98.5 80.3
1100 25 4 101 89.8

X 5 ERTERL BIERBRT -4 OHAIHER
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Test Result

Test Method {Jis G 0557 ]

Atmosphere Irrad Status
Shape Type [mmsge ] |

Specimen

Dimension Value Remark

Diameter &

Length 0

Gage Length 30

Test Result

Mat ID Temp Stress Time te Rup {Elng Redu Area
NRIM_A 1000 2 101 B a
NRIM_A 1000 1.4 178738 43 b
NRIM_A | 1000 1 10418.3 & 19
NRIM_A 1000 0.7 261459 X &
NRIM_A 600 k| 13 K | 3i
NRIM_A 600 24 9031.2 7 14
NRIM_A 700 18 305 88 3}
NRIM_A 700 1 1732.9 70 55
NEIM_A 700 a 3733 b} 4
NRIM_A 800 g 47.3 84 78
NRIM_A 800 7 198.8 73 78
NRIM_A 800 54 2280 3 e 2|
NRIM_A 800 42 8448.4 16 x)
NRIM_A 800 54 46.8 70 &1
NRIM_A 800 34 644.8 24 24
NRIM_A 800 2.1 g14.2 ) 24
NRIM_A 800 2 287156 27 13
NRIM_B 100¢ 2 144.3 ] 27
NRIM_B 1000 14 796.2 14 12
NRIM_8 1600 1 4066 12 4
NRIM_B 1000 0.7 15240 8 18 5
NRIM_8 600 e 75.4 17 20
NRIM_B 800 24 23255 3 4
NRIM_B 600 18 16463.1 Z 5
NRIM_B 700 18 33.4 45 43
NRIM_B 700 1" 2558 7 11
NAiM 8 706 8 11108.4 7 7
NRiM_B 800 8 168.3 44 43
NRIM_B 800 7 969.4 23 27
NRIM_B © sm 54 3820.4 24 25
NRIM_B 800 42 10864 6 12 18
NRIM_B 800 54 108 e ar
NRIM_B 906 34 585.6 e’ 42
NRIM_B 900 27 12548 24 0
NRIM_B 800 2 38158 16 12
NRIM_B 800 1.4 24759.8 7 )

B 6 SHMERCERLAIERRT -5 0AHER (1.72)
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Test Result

Mat 1D Termp Proof Str Uti Ten Str |Elong Redu Area
NRIM_C 2 24 58 Fe] 76
NRIM_C 100 z 54 47 76
NRIM_C 200 18 52 44 7
NRIM_C 300 18 51 45 71
NRiM_C 400 16 51 'y 68
NRIM_C 500 15 50 48 83
NRIM_C 600 18 47 48 58
NRIM_C 700 13 37 42 45
NRIM_C 800 12 22 a8 70
NRIM_C 300 7.2 2 1086 82
NRIM_C 1000 48 7.4 3 83
NRIM_D 25 x| BO 47 75
NRIM_D 100 21 55 45 73
NRIM_D 200 18 52 41 72
NRIM_ 300 17 52 44 65
NAIM_D 400 17 52 44 81
NRIM_D 500 15 52 45 586
NRIM_D 800 15 48 42 58
NAIM_D 700 14 a7 &4 45
NRIM_D 840 12 21 a7 71
NAIM_D 800 73 2 111 86 |
NRIM_D 1000 49 7.5 sa 92
NRIM_E % 23 57 48 70
NRIM_E 100 20 53 48 70
NRIM_E 200 17 51 4“4 68
NRIM_E 300 17 5 4 58
NRIM_E 400 16 51 49 60
NRIM_E 500 15 51 52 56
NRIM_E 600 14 45 44 60
NRIM_E 700 14 a7 42 40
NRIM_E BOO 13 21 & 64
NRIM_E 800 78 12 82 83
NRIM_E 1000 4.9 7.1 87 95
NRIM_F 2% 77 53 48 65
NRIM_F 100 24 55 45 64
NRIM_F 200 o) 33 44 81
NRIM_F 2300 20 53 &4 57
NRIM_F 400 p.¢ 53 47 55
NRIM_F 500 19 &3 49 55
NRIM_F BCO 18 50 47 52
NRIM_F 700 17 41 a7 36
NRIM_F 800 14 22 66 54
NRIM_F qo0 q 13 0 65
NRIM_F 1000 8.3 8.3 73 72

3 SEMBEMTEELLSIERAR T -5 OBAER (2.72)
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Temperature, C
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Test Result L

Test Method |Jisz 2271 I Irrad Status INon

Test Reult

Mat iD ™D Atmas Temp Stress Remark Timeto Rup [Elong Redu Area
AB_A1 TP_3 Air 750 7 1350.8 §3.3 59.6
AB_A1 TP_3 Ar 750 8 a1 95.8 P14
AB_AT TP_3 Alr 750 6| Underway 2833

AB_B1 TP 3 Air 750 8 346.2 81.2 82.6
AS_BY TP_3 Air 750 &) Underway 2638

AB_CT TP 3 Air 750 10 11 80 729
AB_Ci TP 3 Air 750 10 102.8 78.8 74.2
A3_C1 TP_3 Air 750 7 1318 §7.2 55.2
As_Ci TP_3 Air 750 7 1786.8 68.5 59.3
AB_AI TP_3 Air 850 45 296.7 805 n
AB_A1 TP_3 Alr 850 3.5 | Undedway 2851

AE_B1 TP.3 Air 850 45| 288.1 87.7 829
AB_B1 TP_3 Alr 850 3.5 |Underway 2513

A3 C1 TP_3 Air ase 4.5 615.8 64.1 B
A8_C1 TP 2 Air 850 4 ' 21185 58.3 775
AS_Ct TP 3 Air 250 4 ! 1078.2 a3 86.5
AB_C1 TP_3 Air’ 850 45 467.2 7 gz.7
AB_AT TP_3 Alr 800 2.5 1250.3 545 644
A8_B1 TP 3 Air 800 25 1301.4 70.3 4.1
AS_C1 TP_3 Air 300 25 1538.5 74 54 8
A8_Ct TP_3 Air 800 2.5 1682 56.6 57.8
AS_X1 TP 2 Alr 750 1 485 76 65.6
AB_X1 TP 2 Air 750 1 80.4 728 2
AB_X1 TR 2 Air 750 7.1 1518.2 28.2 318
A8_X1 P2 Air 750 8.3 482 412 42.4
A8_X1 TP_2 Air 750 8 4g2.2 - 401 428
AB_X1 TP_2 Air 750 7.8 633 345 50.8
A8_X1 TP_2 Air 850 5 472.8 23.2 277
A8_X1  |TP_2 Air 850 7 » 50,8 &
Ag_X1 TP_2 Air 830 6.2 1071 25.4 32.7
AB_X1 TP_2 Air 850 48 588.3 208 257
AB_X1 TP_2 Air 850 42 1035.3 178 213
A8_X1 TP_2 Air 850 4 18195 15 13.1
AB_X1 TP 2 Air 350 2 1801.3 155 88
Ag_X1 TP 2 Air 850 as 115.9 206 257
A8_X1 TP_2 Air 250 4 615 26.4 348
AB_X1 TP_2 Air 850 31 218.2 16.2 18.4
A8_X1 TP_2 Air 350 2.6 536.1 11.4 14.7
Ag_x1 TP_2 Air 950 23 9275 12.8 BS
Ag_X1 TP.2 Air 1050 1 1348 368 0
AB_X1 TP 2 Air 1050 2 72.8 487 388
AB_X1 TP_2 Air 1050 1.7 1194 457 327
AB_X1 TP_2 Air 1050 15 176.8 385 349
AB_X1 TP 2 Air 1050 1.2 7218 35.8 24.8
A3_X3 TP_2 Air 1050 0.8 {Under Way 3000

B 8 ERTERLAFEBEM0 s ) - TRBRF - s OHARER (1 2)
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Test Result

Mat ID SpecD  |Atmos Temp Stress Remark Time ta Rup [Eiong Redu Area

A8_C2 TP_3 Helium ) 750 10 19 56 73
A8_C2 TP_3 Helium 750 A1 % 59 %
A8 C2 TP_3 Halium 7500 7.040818 500 2% %8
AB_C2 TP_3 Helium 750{ 7.040816 1022 45 59
Ag_Gz TP_3 Halium 750 5.510204 2679 50 s}
A8 _C2 TP 3 Halium aoo|  5.510204 836 35 &4
A G2 TP_3 Hafium 80C| 5510204 1014 45 55
Ag_C2 TP_3 Hellum 800| 4.489736 3031 52 5
Ag_C2 TP_3 Hefium 800| 4.4B3796 1820 70 3
A8_C2 TP_3 Helum 850| 4.488796 a3s 58 <)
A8 _C2 TP_3 Helium 850| 4.488738 61 43 &1
Ag_C2 TP_3 Hefium 850 a3g7sss? 541 48 85
AB_C2 T3 Helium 850| 23.97%592 836 48 %5
AB_C2 P23 Halivm 850 3.469388 1571 52 9
A8 _C2 3 Helium B850 2.469388 1733 25 80
AB_C2 TP 3 Hsliym a00{ 2955184 5§74 g4 74
AB_C2 TP_3 Halivm 800 2.55102 1384 53 72
Ag_C2 TP_3 Halium 900 2.55102 ) 1318 24 &
As_C2 TP_3 Halium 800 2.040816 2552 53 50
Ag_C2 TP_3 Argon BOD{  7.85%184 80 0 6
Ag_Cz TP_3 Angon 8001  7.359184 56.3 0 0
Ag C2 TP_3 Argon 800|  7.040816 149.4 i} g
AB_C2 TP_3 Argan 800 7.040818 133:2 0 o
A8_C2 TP3 Argon 300 5 305 0 0
Ag C2 TP_3 Argon 300 5 236 0 g
A8 C2 TP_3 Argen 900| 3.979532 147.4 0 0
A8_C2 TP_3 Argon 900 3.979537 133.1 0 a
AB_A2 TP_3 Helium 750 7.953184 504 85 7]
AB_A2  [TP_3 Helium 750|  8.020408 471 50 50
AB_A2 TP_3 Halium 850 4.483796 523 84 88
AB_A2 TP.3 Helium 850] 3.485388 1851 56 b
AB A2 TP_3 Helium 300 2.55102 1303 &8
A8_Bz2 TP_3 Halium 750 7.959184 248 57 88
As_B2 TP 3 Halium 750{ 6.020408 2168 76 74
Ag_B2 TP_3 Helium B50| 4489736 287 80 &
A8 Bz TP_3 Helium 850 23.468388 11989 87 g7
AB_B2 TP_3 Helium 800 2.55102 1380 8a 84

& 8 BHCTERLALERHM ) —7RABRT -0 ARR (2./2)
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Specimen ID

TP

Specimen

Shape Type lRound Bar

Specimen Dimension Value Remark
Diameter 6
Length 84
Gage Length 30
BG 9 BERAER (1.72)
Specimen ID [TP _
Specimen
Shape Type |Round Bar
Specimen Dimension Value Remark
Diameter &
Lergth 75
Gage Length 30
B 9 HEBAER (2.2
Atmosphere(Impurity)
Atmosphere Helium
Impurity Element Cortent Remark
M7 30 |Pa
H20 0.3}Pa
0 10{Pa
cop 0.1{Pa
CH4 15|Pa

& 10

~ 1 s S E R T D AR O AL R
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Mat ID ‘A8_X3

Test Result

Test Method [bis 7 2271 |
Atmosphere lagon | Irrad Status [irad
Irrad Condition g 00 Irad_Temp
2.30CC0e+20 B0
Shape Type [Round Bar |
Specimen Dimension Value Remark
Diameter 4
Length 55
Gage Length 20

Test Result

Temp Stress Remark Time to Rup
700 13 1101
700 13 1551
800 24 1258
800 24 185
900 2.5 12301
900 25 ) 1008.5
800 4 1108
800 4 143
800 5 13446
400 3 635.4
800 6 336.4
80 7 848
800 7 93.2
700 iz 2102
700 11 3615
00 10 7846
600 21 4558
600 23 357.3
600 22 317.5
600 22 3333
600 20 708.1
800 55 5061
70 9 1325.2

Bd12 FEMcERLLEBHM o2 ) - 7HdBRF -y o HER (173D
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Mat ID {A8_X3

Test Result

Test Method [Vis 7 2271 ' B
Atmosphere |Argon 1 Irrad Status [imad
Irrad Condition  |ryence Irrad_Temp
2.30000e+20 700
Shape Type RoundBar |
Specimen Dimension Value |Remark
Diameter 4
Length 55
Gage Length 20

Test Result

Temp Stress Remark Time to Rup
700 10 2041
800 2 242
BOO 23 92.5
600 21 22786
600 20 4c4.9
600 19 1303.3
800 55 2838
900 25 316.3
900 25 3613
800 4 7213
800 4 13718
800 2 1162.7
00 2{ 1132
80O 5 5414
500 a 927
800 & - 554
700 10 44738
700 12 98.1
700 1 1406
700 9 1113.5

B4 12 ERTERLE-BEMO ) —TRBEF—s0oHBIER (2.73)
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Mat ID 1A8_X3
Test Result
Test Method [Uis Z2271 |
Atmosphere lArgon | Irrad Status [irad
Irrad Condition Fluence Irad_Temp
1.20000e+21 700
Shape Type Round Bar |
Specimen Cimension Value Remark
Diameter 4
Length 55
Gage Length 20
Test Result
Temp Strass Remark Time to Rup
800 4 1048.8
800 5 2638
800 55 1477
800 5 464
700 3 28349
750 10 713

X 12 BEHTEEL-BHMo 7)) - 7HBF- 20 HHER (3.73)
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Thermal neutron Fluence & Alloy 800H at 900C
irradiation temperature
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13 B CcEREL-7uA 00 HDERNMO 7 ) —7EBREROKEHA
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Test Result

Test Method
Atmosphere

Shape Type
Specimen

Test Result

luis Z 2274

Tarr ] Irrad Status |Non ]
|Round Bar |

Dimension Value Remark

Gage Length 0

Diameter &

Length 90

Mat D Temp Stress TimetoRup |Elong Redu Area
NRIM_A 1900 2 101 5 a1
NAM_A 1000 14 1787.3 43 %
NRIM_A 1000 1 10419.3 43 19
NRIM_A 1000 07 261459 20 6
NRIM_A 600 ¢ 113 4] |
NRIM_A 00 24 §031.2 7 14
NRIM_A 700 8 305 & 531
NAI_A 700 1 1792.8 70 55
NRIM_A 700 8 9733 | 40
NRIM_A 800 5 47.3 84 78
NRIM_A 800 7 188.8 73 75
NRIM_A 800 54 2280 a1 x
NRIM_A 800 4.2 B449.4 16 2
NRIM_A 300 54 46.9 70 51
NRIM_A 360 34 §44.9 24 24
NRIM_A 300 27 9142 ) 24
NARIM_A 800 2 28715.6 27 13
NRIM_B 1000 2 144.3 k] 27
NRIM_B 1000 1.4 796.2 14 12
NRIM_B 1000 1 4066 12 4
NRIM_B 1000 07 152408 18 5
NRIM_B B0 B 75.4 17 20
NRiM_B 500 24 23255 a 4
NAIM_B 600 18 16463.1 2 5
NRIM_B 700 18 334 45 43
NRIM_B 700 11 2539 7 1
NRIM_B 700 8 11108.4 7 7
NRIM_B 800 g 108.3 44 43
NRIM_B 800 7 9694 n 27
NRIM_B 800 54 38204 24 25
NRIM_B BOO 42 10964.5 12 18

'[NRit_B 900 5.4 108 34 ar

NAIM B q00 34 585.6 34 42
NRIM_B 300 27 1254 .8 24 'y
NRIM_B 200 2 38158 16 12
NRIM_B 800 14 24759.8 7 5

14

SHMBEFTER L7 ) - TEBRF— s OB AR (1.73)




JAERI-M 93-148

Test Result

Mat ID Temp Strass Time o Rup |Elong Redy Area

NRIM_C 1000 2 131.3 31 3
NRiM_C 1000 14 1227.1 k7] 14
NRM_C 1000 1 31807 17 12
NRIM_C 1000 07 18523 7 4
NRIM_C 500 38 425 M %
NRIM_C soo| - 24 52418 13 16
NRIM_C 700 18 22.4 57 B7
NRIM_C 700 1 1103 vl 57
NRIM_C 700 8 75533} e 4
NRIM_C 800 3 38.1 &1 73
NRIM_C 800 7 359.7 40 52
NRIM_C 800 54 2429.1 2 3|
NRIM_C 800 42| 171875 Tk #
NRIM_C 800 54} 529 &1 54
NRIM_C 900 a4l 825.1 15 2
NRIM C | aea | 27 23123 x 17
NAIM.C | soa | 2| 389518 2% 9
NS D | 1000 2 112.4 ] Pt
NRIM D | 1000 | 1.4 B50.8 k-] 14
INRIM_DT | 1000t 1h 31373 13 21
NRIMD | 100G | 0] 108543 pe 10
[NAIM D | 60¢: | ;) <] K] 41
NRM O | 800 | 2% §617.6 13 14
NRIM_D 760 18 289 48 &1
NRIM_D 700 1 12914 70 54
NRIM_D 700 8 72781 41 3
NRIM_D 800 E] 35.2 ol bz
NRIM_D 800 7 3174 2] 61
NRIM_D 800 54 2365.9 8¢ .1
NRIM_D 800 42 10500.4 10 16
NRIM_D 800 5.4 29.8 73 &7
NRIM_D 800 34 3238 2 2
NARIM_D 808 27 1111.8 k] 12
NRWM_D 800 2 9136.8 » g
NAIM_E 1000 2 105.4 34 e’
NRIM_E 1000 1.4 6328 186 17
NAIM_E 1600 1 3197.4 14 8
NRIM_E 1000 07 17680 9 40 1
NRIM_E 800 3B 434 19 2
NRIM_E 600 24 34807 4 8
NRIM_E 700 18 38.2 42 43
NRIM_E 700 11 2752.8 19 28
NRIM_E 700 a 10481.4 11 18
NRIM_E 800 g 315 53 &7
NRIM_E 800 7 216.7 42 43
NRIM_E 800 5.4 14418 e} 3
NRIM_E 800 4.2 6441.9 13 27
NRIM_E 900 54 18.6 58 42
NRIM_E S00 a4 4372 47 5
NAIM_E 500 27 1208 2 22
NRIM_E 500 2 4789.3 12 &

BG4 SHMEHTERLAL Y - TRBRF— s ORABR (2.73)
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Test Reult

Mat iD Ternp Stress Timeto Rup (Elkeng Redu Area

NRIM_F 1000 2 142 2} ¥
NRIM_F 1000 14 1154.6 11 8
NRIM_F 1000 1 4207.4 7 1
NRIM_F 1040 0.7 118049.5 15 18
NRIM_F 800 3 83.4 18 21
NRIM_F 800 24 3975 5 7
NRIM_F 706 18 348 38 47
NRIM_F 700 11 1817.5 17 21
NRIM_F 700 8 11735.1 8 8
NRIM_F 800 3 98.4 20 34
NRIM_F 800 8 3385 2 2
NRIM_F 800 7 809.8 27 2
NRIM_F 800 54| . 41733 14 24
NRIM_F 800 42 11186.6 18 18
NRIM_F 800 54 85.2 0 43
NRIM_F 800 42 324.4 48 =
NRIM_F 800 34 691.4 7] 45
NRIM_F 500 27 1619 k7, o
NRIM_F 800 2 80804 13 12
NRIM_F 300 1.4 464545 ] 2

K14 LMHBEBTEBLA? ) -7HBRT-s0HAIER (3./3)
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F—RR—A8 . 704 800HDEEEERET—%

{EFHHE : Macintosh
{#HEY 7 N =7 :4th Dimension .
FRTEs  HERFIARFTRENEFTAEIH2 30 5F

1 Data Source (GZHEMEH) 77 ML
1.1 Ref ID (XA I D) X8
1.2 Title (A4 b)) 7HF A b
RBENDIOEIA PAVEEAT S,
1.3 Ref Info (ZEfEHR) FHA b
XL - HEER . RITEABFERREAT S,
1.4 Auth ID (FEZID) X8
Authors7 7 AN EY VI LTS,

2 Authors (FEE) 77 A
2.1 Auth 1D (BEHID) XXF8
2.2 Affiliation (FTEHRI) xFl2
2.3 Author (FE#&) xF12

3 Material GFFRD) 2740
3.1 Mat 1D (#EHI D) 8
3.2 Ref ID (zBR I D) X8
Data SourceZ7 74 LU V2 LT3,
3.3 Alloy Name (FPHEI) 3x¥20
Z ZTkkAlloy B00HE L THEIEh T3,
3.4 Alloy Feature (3 D4FED xF20
RESHLE , MBTOBFRBERREAT S,
3.5 Grain Size (BRKIE) V7N
ASMEFIRWHEL B,
LI TRI~MSOEHOT -2 B hTn 3,
3.6 Comp ID ({fbZEM5r I D) L8 '
CompositionsZ7 7 A L&Y VI LT3,
3.7 Heat Teat ID (BB I D) xF8
' Heat Treat7 7 A L EV V2 LT3,
3.8 Process (17’0 R) TF A b
HROMETEOMIEYEART S,
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4 Compositions ({b%R4r) 7741
4.1 Comp ID (fb%H4r I D) X8
4.2 Blement (GtFES) LF12
4.3 Content (A& Y 7l massk
4.4 Remark (f@%) xFi2
max, min, trace, balanceZEDIEH%* AT %,

5 Heat Treat (BMLE) 77 A 1L
5.1 Heat Treat ID (B4l I D) X8
5.2 Type (AEFH#H) XF20
Solution annealing, Aging, Hot rolledE#®*i AT 5,
5.3 Temp (AEHRE) V7P, TC
5.4 Holding Time (f#F§%¢[D U 7/, hr
5.5 cooling Method (MEIAE) XF12
WQ OkBEAN) EREAT S,

6 Test Cir (REFRIFE) 7741
6.1 TC 1D GREARIE I D) X8
6.2 Mat 1D (MBI D) X8
MaterialZ7 7 A LU I LTS,
6.3 Shape Type (FREEHFERD XF12
Round bar, PlateZF#EAT 3,
6.4 Spec 1D (BRE&AER I D) XF8
SpecimenZ 7 A LEV I L Tnwd,
6.5 Irrad Status (JBSTOFE) LFI12
JERAET D & ¥ ZNon, BEETOBEKIrradk AT S,
6.6 Atmos (FEHS) XLF12
ZZTikHelium, Air, Argon@ F—Z IS h TV,
6.7 Atmos ID (FHS I D) X8
Atmosphere7 7 A A &Y VI L TWwWa,
6.8 Irrad ID (¥B&F1 D) 38
Irrad ConditionZ 7 A ALE U I LT3,
6.9 Test Method (RERF&) XF20
L TSR FEATS,
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7 Specimen (GRERFER) 7741V
7.1 Spec 1D (REFERD) XF8
7.2 Dimension (FEdR~Fi&E) rEl2
diameter, length, thickness, width, gage [engthFE®E AT 5,
7.3 Value (fE) YV 7V, mm
7.4 Remark ({®%) rF12

8 Atmoshere (RESHSY) 771V
8.1 Atmos 1D (FHIK I D) X8
8.2 Element (;t) X¥12
8.3 Content (EEZr{E) U 7ML
8.4 Remark (fE®) LF12

B EOENRERTLRT D,

9 Irrad Condition (B&E) 77 A
9.1 Irrad 1D (BBH I D) X8
9.2 Fluence (MEE#2&E) Y 7, n/cn?
9.3 Irrad_Temp (BAHEE) Y7L, T

10 Ten Result (FLEERERER) 771

10.1 Test 1D (FRERI D) X8

10.2 7C 1D (RBREI D) 1+¥8
Test CirvzA4AEY VI LTS,

10. 3 Temp (FREREE) Y7L, C
2~100COEBD T — X IEMERL TS5,

10.4 Proof Str (0. 2% ) U 7L, kgf/mn?

10.5 Ulti Ten Str (51383 &) U 7. kef/mn?

10.6 Elong ({#UF) U7 %

10.7 Redu Area (D) U7, %
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11 Crp Result (Z V—7RBER) 77140
11.1 Test ID (R I D) 328
1.2 TC 1D GGRE&RHE I D) X8
Test Cir vz A AU I LTWA,
11.3 Temp (RBREE) VPN, T
11.4 Stress (S5 VU 7, kef/mn?
11.5 Time to Rup (BiMFEERED Y 74, hr
#2# L. Remark® 7 4 —JU FiZundervay e &AW T0niE , RBPHERFOZ & 12
2
11.6 Elong (fHTF) U 7. %
11.7 Redu Area (8EH) U7, %
11.8 Remark ({&%) rF12
underway (REEEH) F2FELAT D,



