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Literature Survey of Radiation Damage
on Reactor Vessel and Internal Structures

Tensile, Creep, Fatigue and Creep~Fatigue Properties
of Type 304 Base Metal and Weld Materials
and of Inconel 7138
Kazuhisa Suzuki¥*, Satoshi Tani¥,

Sumio Sasaki¥, Kiyonori Alatani¥

and Masaya Kanikawa¥

Abstract

To design the reactor vessel and the internal structures lfor proto-
type fast reactor "MONJU", it is necessary to regard the radiation
effects on mechanical properties of structural materials. So, radiation
effects on mechanical properties of Type 304 stainless steel base metal and
weld materials (weld metal or welded joints) and those of Inconel 718 were
com.piled .

Tensile, creep, fatigue and creep-fatigue properties were surveyed.
Except radiation effects, aging effects were also included in this survey,
because structural materials are exposed to high temperature during
operation, The results on Type 304 stainless steel are summarized as
follows .,

('[ ) Generally, as data on irradiated or aged materials are extremely
limited, it is impossible to recognize radiation or aging effects
correctly.

(2) Radiation effects on tensile properties of weld materials seem to be

smaller than those of base metal.

* Material Monitoring Section, Fuel and Material Division, O-arai

Engineering Center, PNC.
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(3)

(4)

(5)

(6)

(7)

(8)

Creep rupture strengths of base metal decrease after irradiation,

but those of weld materials are not remarkably affected .

Radiation effects onfatigue properties of weld materials seem not to
be so significant,

Creep-fatigue lives of base metal and weld materials decrease after
irradiation .,

Tensile elongation decreases after aging. This tendency is énhanced
in weld materials.,

Creep rupture lives of base metal and weld materials sometimes
decrease after aging.

Fatigue life of base metal increases after aging.



PNC S8SNg42 79-04

L

2.

4.

5.

TLAE

XEHRE

2.1

2. 2

AEOCOBRY - EH
FE O FHik

AEAER

3.1

3

3

3.7

3.8

SUS304 MEMOFIRART — £

1.1 #® b3

L2 & EE

SUS3 04 BEHO 7Y —7HBRF -5 -

.21 BE#Ez )~ 7RERF— 2

22 A2 42y —THRERF— 2

SUS3 04 B OEIREEFT — 2

.31 B
.32 B oBEY

SUSB04RHAM O 27 )V — 7 —FhLRBKRT — 2

. 4.1 &
42 B BER

SUS304 BBREMOSIBRAEE T — 2

SUSB 04+ BREBEM O ) —F7HBF —#

SUS3 04 REEMOENFERT — 7
f¥axrT1 8 BEMRUBRBRES OHBRT — 2

Lk
EE B

20
20
23

24



PNC SN942 79—04

Table 1

Fig. 1

Fig. 2

Fig.3

Fig. 4

Fig. 5

Fig. 6

Fig. T

Fig. 8

Fig. 9

Fig. 10

List of Tables

Number of Data Points (Tensile Properties,

Weld Metal or Welded Joint)

List of Figures

Tensile Properties as a Function of Test
Temperature (Welding Process : SMA)
Tensile Properties as a Function of Test
Temperature (Welding Process ¢ SA)
Tensile Properties as a Function of Fluence
(350°C, Total)

Ténsile Properties as a Function of Fluence
(450°C, Total)

Tensile Properties as a Function of Fluence
(500°C, Total)

Tensile Properties as a Function of Fluence
(50000’ > 0.4 MeV) eovverrvnenes

Tensile Properties as a Function of Fluence

(55000, > 0.1 MeV) Mt alsbkEaas e iaaste s sresaranntasbanete anenndns

Post-Irradiation Creep Rupture Strength of

Type 304 Stainless Steel at 538°C  ereerennn

Post-Irradiation Creep Rupture Strength of
Type 304 Stainless Steel at 593°C
Post-Irradiation Minimum Creep Rate of

Type 304 Stainless Steel at 538°C

27

e 28

+ 33

38

e 4 3

- 0048

=+ 53

ss+e 5 8

RARITIP I

- 65

“sseces B 7



PNC SN942

Fig. 11

Fig. 12

Fig, 13

Fig. 14

Fig., 15

Fig. 16

Fig. 17

Fig. 18

Fig. 19

Fig. 20

Fig, 21

Fig. 22

Fig. 23

Fig. 24

79-—04

Post-Irradiation Minimum Creep Rate of
Type 304 Stainless Steel at 593°C
Post-Irradiation Creep Rupture Elongation
of Type 304 Stainless Steel at 538°C
Post-Irradiation Creep Rupture Elongation
of Type 304 Stainless Steel at 593°C ‘

Post~Irradiation Creep Rupture Strength

of Type 304 Stainless Steel (Heat A, B,C) v

Post-Irradiation Creep Rupture Elongation

of Type 304 Stainless Steel (Heat A, B,C)rrererereeeee

. Post-Irradiation Creep Rupture Strength of

Weld Metal at 593°C

Post~Irradiation Creep Rupture Strength of
Weld Metal at 538°C

Post-Irradiation Creep Rupture Strength of
Welded Joint at 538°C «erererrrmenns.
Post-Irradiation Minimum Creep Rate of
Weld Metal at 593°C -wrevreneerneen:
Post-Irradiation Minimum Creep Rate of
Weld Metal at 538°C «oveeeee
Post-Irradiation Minimum Creep Rate of
Welded Joint at 538%C -+ evererrrenns
Post-Irradiation Creep Rupture Elongation
of Weld Metal at 5930C
Post~Irradiation Creep Rupture Elongation
of Weld Metal at 538°C

Post-Irradiation Creep Rupture Elongation

of Welded Joint at 5382 - mmeernene

69

tassee 71

- 73

- 75

e T8

81

8.2

83

84

«e.. 85

86

87

88

89



PNC SNg942

Fig. 25

Fig. 26

Fig, 27

Fig. 28

Fig., 29 .

Fig, 30

Fig. 31

Pig, 32

Fig. 33

Fig, 34

Fig. 35

79—04

Post-Irradiation Creep Rupture Strength of
DIN 1.4948 Base Metal at 550°C
Post-Irré.dia.tion Creep Rupture Strength of
DIN 1.4948 Welded Joint at 550°C
Post-Irradiation Minimum Creep Rate of
DIN 1.4948 Base Metal at 550°C

Post-Irradiation Minimum Creep Rate of

DIN 1,4948 Welded Joint at 550°C e reeerrmsmiemsemnnnnnnns

Post-Irradiation Creep Rupture Elongation

of DIN 1.4948 Base Metal at 55070 «rverrrervnsiminnermninieniiens

Post-Irradiation Creep Rupture Elongation

_of DIN 1.4948 Welded Joint at 550°C «errverennen

Post-Irradiation Creep Rupture Strength
Ratio of Type 304 Stainless Steel as a
Function of Fluence

Post-Irradiation Creep Rupture Strength

Ratio of Weld Metal or Welded Joint as

-a Function of Fluence.

Post-Irradiagtion Creep Rupture Strength
Ratio of DIN 1,4948 Stainless Steel as a
Function of Fluence,

Post-Irradiation Minimum Creep Rate Ratio
of Type 304 Stainless Steel as a Function
of Fluence ‘e

Post-Irradiation Minimum Creep Rate Ratio
of Weld Metal or Welded Joint as a Function

of Fluence.

90

990

91

91

22

92

93

94

95

96

97



PNC 8N942

Fig. 36

Fig,. 37

Fig. 38

Fig, 39

Fig. 40

Fig., 41

Fig. 42

Fig, 43

Fig, 44

Fig. 45

79—04

Multiaxial Stress—-Rupture Properties of

Unirradiated and Irradiated 16Cr~13Ni

Stainless Steel Tubes at 600 and 700°C v weeriermreriesenanes . 98
Multiaxial Stress-Rupture Properties of

Unirradiated and Irradiated 20Cr-25Ni

Stainless Steel Tubes at 600 and T00C - wwiviicriicees 9 g
In-Pile Stress Rupture Strength of 5

Percent and 20 Percent Cold~Worked

16CI"""13N1—Cb Steel at 72000 R R R T N 1 1
In-Pile Stress Rupture Strength of 5 |

Percent Cold-Worked 16Cr-16Ni-Cb

Steel at 615 and 72000 R R T I |
In-Pile Stress Rupture Strength of 15

Percent Cold-Worked 15Cr-15Ni~Ti-B

Steel at 615 and T20TC  -rreerererreuie i teneeemresreaes st senssees srnnes 102
In-Pile and Post-Irradiation Creep Rupture

Strength of DIN 1 .,4988 Stainless Steel v, 103
In-Pile Creep Rupture Strength and Elongation

of DIN 1.4988 Stainless SEEEl -+ rowrrrrrrrmeemmuissieneninveneeenes 1 0 4
In-Reactor and Post-Irradiation Creep Rupture

Strength of 20% Cold—Wo.rked AISI316 Stainless

SHEEL  tvrrrecerrestrerrrene i it tesaas sreaee b e ane s seeeeees ] 0 5
Irradiation Effects on the Fatigue Life of

Type 308 Stainless Steel Weldment Material

At 48200 o ere e e e e e e e s re s 106
Irradiation Effects on the Fatigue Life of

Type 308 Stainless Steel Weldment Material

at 593OC B A R R R T T I B | A



PNC 8N942 79—04

Fig. 46 = Eifect of Fluence on the Fatigue Life of

Welded Joints at 48200 -+ rererermmmmiriiii i e 1 0 8
Fig, 47 Effect of Fluence on the Fatigue Life of

Welded Joints at 59300 e L N
Fig, 48 Irradiation Effects on the Fatigue Life of

Type 304 Welded Joints at 5507C «+rereemmvms i 11 0
Fig.49 Effect of Fluence on the Fatigue Life of

Welded Joints at 5500C LR TR I I |
Fig. 50 Total Time to Failure vs Cycles to Failure

for Irradiated and Unirradiated Types 304

and 316 Stainless Steel Tested at 39300 Terrntmerseesessssneeceeeees 11 2
Fig. 51 Comparison of Creep and Fatigue Damage

Values Based on Actual Failure Data (tr, Nf)

and ASME Code Case 1331-5 Allowable Values

of td and Nd with Code Allowable Damage

Sums ""D" for Types 304 and 316 Stainless

Steel at 593°C (1100°F), in the Irradiated and

) Unj'rradiated Condition R R T P P R T TR TT R PR PRSPPI B 1]

Fig. 52 Fatigue Behavior with Tensile Hold Times of

Irradiated and Unirradiated Type 304 Stainless

Steel in the Annealed, 11% Cold-Work and

. Chilled-Swaged-Tempered (CST) Conditions +:tswereree 114

Fig. 53 Time to Fail versus Cycles to Fail Plot for

Irradiated and Unirradiated Type 308 Weld Metal

Tested at 593°C at a Total Strain Range of 1.0

_Percent. R T P I



PNC SNo942

Fig. 54

Fig. 55

Fig. 56

Fig. 57

Fig. 58

Fig. 59

Fig. 60

Fig. 61

Fig, 62

Fig. 63

Fig, 64

79—04

Effect of Aging Time on Tensile Properties of
Reference Heat of Type 304 Stainless Steel,

Aged and Tensile Tested at 593°C

Comparison between Aging with and without

Stress on Reduction of Area of the Reference

Heat of Type 304 Stainless Steel

Effect of Aging Temperature on Uniform Elongation

of As-Received and Reannealed Type 304 Stainless

Steel Aged for 10,000 hr and Tested at 593°C reririeninnns

Effect of Aging Temperature on Uniform Elongation |

of As-Received and Reannealed Type 316 Stainless

Steel Aged for 10,000 hr and Tested at 593°C reerrreens

Influence of Aging Temperature on Total Elongation

of As-Received and Reannealed Type 304 Stainless

Steel Aged for 10,000 hr and Tested at 593°C «-enreot

Effect of Aging Temperature on Total Elongation of

As-Received and Reannealed Type 316 Stainless

Steel Aged for 10,000 hr and Tested at 593°C «wveon.

Effect of Strain Rate on the Strength of Type 304
Stainless Steel-Aged and Tested at 800°F (427°C)
Effect of Strain Rate on the Ductility of Type 304
Stainless Steel-Aged and Tested at 800°F (427°C)

Effect of Strain Rate on the Strength of Type 304

Stainless Steel-Aged and Tested at 1000°F (53800)

Effect of Strain Rate on the Ductility of Type 304
Stainless Steel~-Aged and Tested at 1000°F (538°C)
Effect of Strain Rate on the Strength of Type 304

Stainless Steel-Aged and Tested at 1200°F (649°C)

116

117

118

119

122

124



. PNC 8N942

Fig,. 65

Fig. 66

Fig. 67

Fig, 68

Fig, 69

Fig. 70

Fig., 71

Fig. 72

Fig, 73

Fig. 74

Fig., 75

Fig, 76

Fig. 77

Fig. 78

79—04

- Effect of Strain Rate on the Ductility of Type 304

Stainless Steel-Aged and Tested at 1200°F (649°C) wreverren

Effect of Stress on Tensile Properties of Aged
Stainless Steels at Room Temperature

Strength of Aged CRE Type 308 Weld Metal

at 96001;‘ Rt eseree st ar st saraer e

Tensile Ductility of Aged CRE Type 308 Weld
Metal at 960°F

Influence of Thermal Aging at 1000°F (538°C)

on the Strength of Type 308 Weld Metal -+ rrerrereerees

Influence of Thermal Aging at 1000°F (538°C)

on the Ductility of Type 308 Weld Metal r -+ r-sresersveans

Effect of Aging on Yield Strength of Type 304
Stainless Steel at 550°C + 50°C = reenmrenrins

Eifect of Aging on Ultimate Tensile Strength

o

Type 304 Stainless Steel at 550°C £ 50°C vovererermrrarerens

Effect of Aging on Uniform Elongation

Type 304 Stainless Steel at 550°C £ 50°C ~orerrumrens

Eifect of Aging on Ruptured Elongation

Type 304 Stainless Steel at 550°C £ 50°C wrererereene

Effect of Aging on Reduction of Area

Type 304 Stainless Steel at 550°C & 50°0C wrererrmrememanens

Effect of Aging on Creep Rupture Life of
- Type 304 Stainless Steel

Effect of Aging on Creep Rupture Life of

Type 308 CRE Stainless Steel Weld Metal s roreerseaians

Effect of Aging on Creep Rupture Life of

Type 304 Stainless Steel (Base Metal) ---+rrreereriririviinnn

127

128

el 29

-..1 3 0

ceres 131

...131

132

133

134

<=+ 135

--136

137

140

141



PNC SNo42

Fig. 79

Fig. 80

Fig. 81

Fig. 82

Fig. 83

Fig. 84

Fig. 85

Fig. 86

Fig. 87

Fig. 88

Fig. 89"

Fig. 90

79—04

Effect of Aging on Creep Rupture Life of
Type 304 Stainless Steel (Weld Metal or
Welded Joints)

Effect of Aging on Fatigue Life of Type 304
Stainless Steel (Base Metal)

Effect of Aging on Fatigue Life Type 304
Stainless Steel (Weld Metal)

Pre-and Postirradiation Yield Strength of
INC-718

Pre-and Postirradiation Tensile Strength of
INC-718

Pre-and Postirradiation Elongation of
INC-718

Pre-and Postirradiation Reduction-of-Area
Of INC=T18 o+ eerererrences

Tensile Properties of INC-718 as a Funection
of Total Neutron Fluence at 390 ~ 426°C

Tensile Properties of INC-718 as a Function

of Total Neutron Fluence at 59300 fereaneerintiraananen iy ann

Tensile Properties of INC-718 as a Function
of Total Neutron Fluence at 649°C «crreveenrens
Effects of Irradiation, Specimen Orientation
and Test Temperature on the Strength of
Weld Deposited INC=T18 »+rrevermnnierannn
Effects of Irradiation, Specimen Orientation
and Test Temperature on the Ductility of

Weld Deposited INC-T718

veene 142

143

e 144

145

+ 146

e 147

148

149

150

151

cn 152

s 153



PNC 8SNeg42

Fig. 91

Fig. 92

Fig. 93

Fig,., 94

79—04

Effects of Irradiation, Specimen Orientation
and Test Temperature on the Reduction~of-Area
for Weld-Deposited INC=T18 rerrrerrrmvmrmrmereren

Combined Effects of Thermal Aging and Neutron

Irradiation on the Strength of INC=T18 rrremrrrrmrrereees

Combined Effects of Thermal Aging and Neutron

Irradiation on the Ductility of INC=718 -rrrrrreerrrerrerenasennn

Combined Effects of Thermal Aging and Neuiron

Irradiation on the Reduction-of-Area of INC=718 -+--rrrerereves

154

155

156

157



PNC 8SN942 79—04

1. T %2 N &

BEFREF M3ALy | AEFFEBRCFABSEHORH D > Tid, BEHHO
BROEECRIZTHETREORB L ZET 5 LEXD 5, M8 0P L TR ICH
BL, SUS304RUSUS31627vAMBHOFIRRART — 2 RUELRKRT — #
TRAE LAk FRAZh IS &, FEFRHEEORBECESE, [2ALw | BEF
FREBRUCFRBEYLE L TELLNBSUS304 R4 242071 8 OFBTFRER
L ABBNEEOENMCET 2 HAERRE T 2 LRI OTH B,

RAEWREHE L TESUSI 01 BHOBH BB (BESE, BEEE) 830, —
WAy adNT 1 BRODWTIRE LA, BERXBREREIIERRE, 79 —~7RE, %h
RRRV 7YV -7 —HEhfB L L, 24, RFFEBRCFASSDEFETREDSE
Oy, REEEEBKILINILLKIZ2BBEGRITHT20 T, BEBEHLCODWT
VARE Lk MEOBERRZ TA L Rt KRB TE 202 %2 67, —BHK
SUS3 04 BH RUBENORFVDRRUABEDREBELABRE LTIERTES

3 D0TH B,



PNC SN9o42 79—04

[N}
s
o
Elﬁ
g

BEOHMEIEH

BERIF [3A Ly ] ARFFEASBRUFABEWORNC D A > THERXT —
FERETDHCLEAHME Lk RFFEHERUFABEMICIEE L LTSUSS04
AF VAP AVWOR R, FLEHSEO—BK, a2 71 8RFEDALE
NN Ch IAENRICR DAk, HEEBRBRHLEE2FIBRGREF —2, 21
—7HRRT -2, BhEBRs —#, 7V -7 —FEhFARF— 2 & Lk, T/, BiEH
BREFRChAZ > TEHEBTERIL Y, BHYROE» CHREEDHRL 2103
OT, thIPEMRCEDEZ, SUS3 04 BHOBHRIERERT — 2 RUBHE
BENERT — A0 THEE 2O CLBEC I DIBT 0D A, F—2E D%
EWLd->TH [$ALe ] FHELAKY, —BACRTFASRUCFRESEDO
ET, BB oM, BHERBREROEN, RERBRIEOIELZ Fimk{ FIH
TEHISEEL A,

HEBEBHITILORD T 5,

D &R

SUS304 27 ¥ v AEBHRUBER (BESE, FERT ) LT KEThKHE
T 53D, (BEHRILMEH ) ovreee FRST BT B U B BE A

42350 T1 8 oeneen FRSTH R U R RIE R
2 WEHB

SIRFBRT — £ : mh;ﬁ%ﬁé,—ﬁﬁv,&ﬁﬁv,&b

7V —7RRTF — 2 ST — T R AR

HhEERT — 2 T BEETRRE R

7Y =7 —FEhBERT—2 | BENGEERCRETERBENOES
3 BHESH
BEFRHT — 22X GET 58, BPEFFRET 22w T3 HEN 2,
H HRERE
RYFESLCFABEHORFEE, FHEE®EML T, 400~550To



PNC SN942 79—04

F—2eEHhETER, TAMAOT —2 VT~ 5B,

22 BPHEOFE

BAHHPBRECRALABERERT — 2, RBEART 22 TN TR L L
Ed, MBRTHEELABAFLIPWAXBREERL, SOOREWRLTE0%
BiRL7, XBRHAECELTE, SFERXCLBE>THENBLH5CL, vE2—
NN —ERLEET 2R HTCLERT R, ALF — 2 nEHOXBRITH T
WBZ EbBBOT, F-2O0F# 7V LT HERELA, HEZUERSOL O (F
LETi ) BERE2ABRRFERO 0, HEZEBRFEZBALTCwL 02 ER
BroL L 7%zo BIHAELASUS3 04 BHOFIRMRT — 7 el T, BHEH, BRRE
MOF—2@ddbzwot, SEARXEEBRKILZT - 20BRITb D oo



PNC SN942 79—04

A E R R

&0
0l

31 SUS304BHEOFIRHET— 2

3 L1

3 L2

1

2)

3)

53 #t
BIsR T X0 THEK T 5,

BB

X

KE 15 EBR—IEsH 7 — x EHEDL—TME 74—25 2 giR@&ah
Thd, BEMHRBRECEHBLAIMTIR Bitr—2 9 Ysmmesa,

EBEOHE

RrFAEBERUCFRNEEM CHRAINIBEBEREL LY I ~—0 T — 2
FE(LUTSALME) LB 7782 (LLTSMALEE ) Td20T,
INLEOWTOFIRART — 22 BUH LA, BENORXBABRERFE, 3l
ERARFEL A TARIIA T oS, ARBBrI VI LE LT 52,
BESCRELBERTO 2 BB RIIL TEE L, Table 1 KHEEHOIIE
RBT — 2 OHETTo BHBE L RRBEORS K2 \» & BHHR 2 ERK
BETZ2CLERTEZVOT, BAIL LTEHARE L RRBEOZ AR5 0 T
ROF—s2%28BT DL Lid, BHMOF - 28 ECL 2wk, *
hYAOTF—23BEL Lk,

FREBEEORE
ABRBESREHECREZIEE+HL I CT 2B, HEDL-TME
T4-25CIRFIN TV B EBR-IBHF—s05 b, sk FékBRs 0
FRBATI 77w vt Lk, Pig.l KBB7— 2788 (SMA )0 F —
2, Tig.2 ¥ 7 ~—v7—278BE (SA)oF—s%2xRT, BHEELR
BRREEOEZNS 0 CUROF —% 2 MHIC Reliable Range & LTRL7%,
F—sdbhnk, 32 H8REL, To2 b LAZEEE L2 WA,
350~550C DHATHBIRBI* B -TRAREFEOREBRTharEE ¢



PNC 8Ng42

79—04

i<, DLABHBOEBRKEWI I T S, BHERENT2LLLK
W77, 3lREIEHEmL, —BHY, BRHECRIRS T2, BbhicELTlRIE
2% ) LABEBAE O D ED ok,

4 REBOES

- BEEGIEGECREITHEELBLACT 220K, ERREELCS T3
I3 7 B Lk BEROTF 23 20w0T, BiIRTE L ABHEOW
T/ I70A—~"—7ny bFB2, Lk, RERELHREEOENR
5otgm®f—ﬂ®&&ﬁmLko

Fig.3~5C350C, 450C, 500C K& ITABET— 22 2FHETFRE
HETEELTRT, C#‘Lfbﬁ'j"\"CEBR—]Iﬁﬁﬁa"f—ﬂ‘Céb, B4, %E
T—Jﬁﬁﬁﬁaﬁfv—97—9@%%K9m1®f—4#%§ﬂéo

Fig.6 L Fig.7IC500C&E550CKETHMPEF—2£2>01MeV T
ZEL TR, 2hLIEEBR~ITLJIMTR Tﬁ%bk?—ﬂﬁ%‘iﬂ%o
¥, BESOEBR-IBH T~ 2CE> 01 MeVORBFENBHILIA TV A
WOT, fOXBESELC L TE2FEFRHEC T 042> 01 MeVORKE
& L#ko .

TR ENOTH-E Y LT EEGLE WS, REOEAE LTTRE

DT EHT LB

1) ZAH, BREH LI BFERORNEBHOMACESNTEH WS, BHICL
HMNDOEMBEESH OCBEICHNTHE N,

@ HEDOFURMITRAM, BREM & I CHHMOFIRBE L RENRL 1,

@ ZAM, BEHEIBEEHOEME (—HBrF, ®&EHRY, &b ) d84F0
EHCENTEWR, BRECI2EHOETHREIBM OBECHENTET /N

T g



PNC SN94z

79—04

32 8SUS304BHEHOZ7Y) —7HEBRT —%.

321

1)

BEH7Y) —7HBEF — £

X ®
SUSBC4DRFEB 7 YV —THBRT 2822 0 %L, »oRBREBILD
EFRERS 2 BE4E 0, KB 5 EBR~IMRH ¥ — # & BNWL-1279 9
CRFINTWE, ChidBEFBHT 2L LTEELXLOTS 55, BH
BEIDVICICUEEVWRBE CRBLTVWAESRBLALETSH D, F—20
EEECRELRD 2, BEMHRBETEBLAIMTR BH7 — 2 O 4o

BFFRET 2 T2 L WIEKRTEEFTOT s BEHAT LR TR %

2)

8)

o BCNOF — 2 D BEHRE & RBRBE K —B L T\nd & o FIAHD 2
B, BERFFRE T —2Thsck, DINSK TS L, T1GEES
BALTWAZLLEWOIRADRD b, BEBKODWTE BEBR—IBYHF — 2 #
HEDL-TME 74—25%C3t2oC® b, LREOL > 2RAED % g
Biolsk, BRFRBENHICEAT 288, BROXBRT — 23 BYH
B2 ) —TEBELTIBEELS2BEBBE, BBTEI0L >4
7)) —7RBEREBHE 2 ) - THRBREN R T 20 5 h ok D
&0, ChoOXBT —20FHECEMERD L L +HERAL TS
LBHED B,

BE O H#

T2 BLBOT, FFEABECAEENCHEETET —2 2B WHL
BB LA, REBELRREEOENS 0CLUHROF — 23 L2D% <, ¥
NEADTF—238F L3I 5%5B Dok BEBRODWIRB Y 7=—2 7
—VBEELBR T~ BBERIIBESBLBERT R E LA,

BRCEALAEZTOT — 2 e REELHE, 2 ) —THFREOTLET
&bz V) -7 HEEOEELHE L T2 77 BB L X,

BNWL—12709
SUSB04BHKODWTO EBR—EBHF — 2l E L2 s TWnd, HELL
THEEFRHEF 2L LTEBECH 528, BEBEE®427C, 482TCTLE
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th#%538C, 593C THRARLTVWL2AKMERD 2, BHER (024~
115)%X10%% n /e (Total) TH 5,

Fig.8~9 KKz V) — 7348, Fig.10~11 KKz ) -7 HE,
Fig. 12~ 13 KPR UE2RT, BRI LOLLLTEHOBY TH 5,

W 7)) —TENREEARHCIIAZVETT 2, BHESENT 2o
THENET T ABELALAELELEWBE LN D b,

@ BAZY-7EREGZEHCI VEMT IHEGLBITHHALHAD D EH
ZEBHERT,

@) BEHUCEREEOWME LI 2VETT 5,

4 S8SN941 79—21

SUSSO4 BHEVEEXF+*IMTR CRHELADOT, BEMKOWVWT
ODF — L LTEETH L2, BFHEFFRHF -2 T2/ CEERLET

b, BHEEIX (1.6~24)X10% n/af (>01MeV), BHEEIZS580T,

FEHEMEH2200hr Td b, chieELC500CL550CTHRELTWES,
Fig.14lcz )V —7HIEBE, Fig.15 CHEHUFE2TR T, ER2BEREK
OEDTH 5B,

1 BH0z7) - 7HEREZIBHKIP1I04~20% BETF+ 5, BEMFO
) —7HNAEORFICIAETHL 0 LT T 3,

2 BHOEMBFCEREFACIHVETI 22, BEMFOBRHMIREENHK
Bwin, BEKIZ2ERRE -5 W LA o%e

HEDL-TME 74-25

SUSSO4BESBRUBEMFL OWIOEBR-IRHEF — 2223 L3 o
Twd, BEFRET-—2Tho2 L, ERBFERALOTOT — 22D 5
cé, RABE tHRBEOENLBNIInE Lrb, BEXT -2 LEA
bo BHED (02~08) X102 g /caf (Total) , BEFEE X 482TL

593C, FEABEKS38CL593CTd5, TS LY F~—v 7 — 7B
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&F, BET - /B ESBRUEET -~ 7 BBEFLOWTOF — 2 2RE L
"o

Fig.16~1812 Y —THERE, FPig.19~21 KKN2 Y — 7 HE,
Fig.22~24 REWRUERT. E2HERBROBITH 5,

1) HESEOC?Z ) —THBHBEIRFPKI > TRLASTLLAWELSEE
THEMT 256155, BERTO7 ) — 7 BNAEREENATETS 2,

@ REEH06X10" n/m (Total) LALTi, BESBRUBEHRTO
Bz ) —7EEIHE VIETT 2,

@ BESBRUBESFORNBUIEHEOHEMELITHZ VETT 5,

68 ECN~78—001

DIN14948 ﬁﬁ&@i@%ﬁ%?&HFR THRHELAZDIOT, SUS304 4
LG T2 EDINSRBTHLH L, BRUETFREHF -2 T2 L ES
TEBREND D, BHEBIE 10" n/af (>0.1MeV )& 5X1 020 p /et
(>01MeV) , RAEBELRBBELLILS550C T3, BEMFR
TIGEEHRFTS 2,

Fig.25~26IC2 Y — 7 HWTokEE, Pig.27~28WKHE/ 7V — 7 BE,
Fig.29~30 CEMIMUERT, BELZLBLZLTHOBEY TH 5,

0 BHERUCBEMTOZ ) —7ENBERIRECI b2 2 VW ETT 2, &
TREBH OB O BRE g, BREEREMRDIE LA SBO LR RN,
@ BHORMNZY-7HERRHK L Y2V EMT 2, BIEEEREER
BLALEBOOLhZ\, BEMFOR 7)) —7EESRHIC L b #EmMs

LBEELRBLTEHEALED VEMAEGHEFR T,
@ BHRUCEHEMFOEMBrRRBHECE b2z h{ETT 2,

D &
FREXBT 22 RBABEHBHL T 275 T RERB LA, B2 22 ) —7
HEEETIHEORHDE A KB T 2AanICR, 2 — 7HIFRE, B
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7Y -7 HEORNETHE 2, ChboZL kB TERT 24ERH 2, +0
¥, 7V —THFEER, Bh2) - HEERF TR TES L £,

BEHO 7Y — 7BEKRE (k8 mof )

7Y =T R MR e =
7 # EBFF O 2 ) — 7 HEFHRE (ks / mf )

BHTOR N2 ) —7HE (% hr)
KM OBN )V —THEE (% hr)

BNV -TEER =

Fig.31CS8US3 04 BHDs Y —7HEWREN, Fig.321KSUS304
BESRRUBERTFO 7 ) - 7HM%EL, Pig.33KKDINLL948/H
©Z7Y —THERENER T, Fig.34CSUS3 04 BH O/ 2 —7EE

M, Fig.35 KSUSS 04 BELBRUVEENRFORN2 Y -7 EERET
T MRERLWHLTEOBY TH B,

u)SUSM4&H@&U—7&%@EM%%KIbﬁTTéoﬁT%ﬁ
(7~20) FBETSL2TLH8E<, BEBLED 2 VERELZ W,
(Fig.31)

@ SUS34EERO ) —7HNBERREC L b LT 288 RS T
HEHEN BB, (Fig.32)

@ DIN14948 BHO7 ) —7HERET 10" n/af (>01MeV) R
T (20~30)BETT 3, ETRIBHEL S 2 VIRE L % Vo
(Fig.33)

@ SUSSOIEBMOBRNZY) —FEEIHZ VEMT 28B4 0% bR T
PRENDH, MEBAEMTLLEA 2 ) —VHERRITHZ LHE N,
(Fig.34)

B SUS304BEEHORA 2 ) -7 HELBH LRITELUL 2ZBRERT.

(Fig.35)

REL, BIBOLSCBHEE2Z ) T L1y "Mz ) — 7 L3 RENHCE
Ok, RHER ) —TRRELTIETHERD L7 — 2050 T, L&
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2,

2
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1

2)

REXTOETTRHRKAVD LI EH T %,

A4z ) —7HBRF — 2

A4 ) —7HBREBEE ) -7 HBR

7Y —THECRETREYR B LHES, BEARES) rcXBE
ARG, ThERFFATRE LA, 71— THBEERL T3, RBEH
BAEFREET L LRIBZEFOILEHL, (n, ¢) REER IS~
v ABRTFOERE ERBoT oA, BHEZ ) —YREBcdch bOBEE
BEBELELTLE 9 oT, BECELAEREBE IV —T L1402
—7TRARMBR TR ), BEROCHIEZORABRERZE—HK L2 wOoELL
SHRTH D,
REOBEWOEARBEEBE T sc0KE, R4 412 ) ~FRER
@Eﬁﬁ%ibhﬁ,Chﬁ&ﬁ%%%#ﬁ%%#bmk,%ktﬁﬁ%%?
50T, BROKBEA "4z ) —FLBHB2 ) -7 oBEE*H<L Lk
T, BHEEs ) - TEREFLEEBREZERC T 2B %2 0,
TETHEETRBOLRTRWBA vtz ) —TRBREReHEL, BB
7Y —7HARBEROREE L 4,

frtng ) —7HBF— %

SUS3 04 BFBRLABH I HR2BMET L EF—2RBLALEEWDOT, ¥
ReA—27 74 RERF v v KT, SEHMIHIERE L,

Ewg.seaﬁwg.37K160r—13NL&UZGOr—25Ni%fwfvzﬁw:
B4 % Lave LORBERE V27T, chUREUEREHRL LT, HE
Tm, FELImO~417CHAER2H»1T T, BR2TEHF LA 0T, AHnm
TEi 0"%1*5%0 ZTOER, BHE10%" ~5X102! n/an® (>0.1MeV)
B 100~3000hrOFETE6 00 CRF7T00CKFPITB 2 Y — 78
WiHE R, Z VET T2 L HBELD LR ok, ETHCRESREEL R &
ACRBDOLRE D ok,

Fig.38, Fig.39,Fig. 40K 160r—13Ni—Cb(5%K02 0 %%H
MI#), 16Cr~16Ni—Cb {5 %%5MMIH ), 15Cr—15Ni—Ti—B
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(15 $HMMIH ) 25> vAGPICHT 5 Closs boRBER Y 2R+,
hBAPRBEEENRELAIOT, AE6m, BE . 4mO- 41 7CHE %
»F T, BR2TRHELALOTDE, TOHERE, BHE 102" ~5x1 02!
n/ef (>0.1MeV), BEHTRERI100~4000hrOBETE6 1 5CRIET20T
KETE27) ~7HEFBERNTFhIETLTWS, BTERLIME, sHMT
B, ABRBEKCIDVRLZ 2, REBEKFUHIRD LA 2BELBOLNEZWE
&3 d 5,

Fig.411C Schaefer 523 DINL4988 WKHT 54> <427y —7THE
HELEHBE, ) - TRBEREIALY Y - 35 —AF 2 —2TEBRLADOD
273 o Schaefer bEEFF, MHRRORBFE (1112 ) =7
EREEZY) -7 ) BB oTh, HRERCE D2 W EBREEWLE LTS,
 Fig.42KDINL4988 BT 5 Closs bORBER2FT Y, chis
B7m, BELAmMO-A7KCREEZHT T, BR2TRH LA 0T, BH
H10%20 ~5x10% n/w? (>0.1MeV), BEITEEM 100~4000hroOffET
600 CRU7T00CPUTZ Y —7HFRERT 2 Y — 7HFHUERET
THZERBLL LR o7,

SUS3 04 BEMMEMEOWTOF — 20k &, BPETFRE 7 —
sThdE, ARBESGWL L, HRAFLKOWTOREZ | —7HRER
T L EMERLENSE, LEoBReELnd L, 108" ~5x1 02!
n/ed (SO1MeV)BEECORSFETHE, 1122 )—7HBRT 27 ) —7
BHSEEE»2 2 VETL, TORTEIRBFECED I IEFLEVWLIH>TS
%0

L2aL, BEOT7T AV HFHAISI316 =27 v (20 %R
TH) ke sRBER? T, Fig. 3 0RT Lo CBERO2 ) —THB
BB AMCETT20CHLT, 12422 ) —7HBERFK 2%
VW ERTHEVIERATNEERESABLA TS, ChiZBBR—I2FAL T
65 0CKFPNTHRBRLAKR TS D, BHEE6X10%2 o /a? (>01MeV)
BETH 5,
 HROHBRBRLOENBEF LBEPHETFOER L S23 00, BHEOE
CKIs30%20%, hoRBIZ3020»-EAETHE RV, 58
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SUS304BERILABH KCOWTOI Y S 42 ) ~THRERF — 22 BBLT,
BHAEBRZ ) - 7H R — 2 L OWE LB LTW L BERD 5,

33 SUSB04EHMFOEIZEF — #

331 B Ft
BB TR~NADTHEET 5,

332 BFEBR

D X &

KRB &% EBR—IBH7— 22ASTM STP 5703 clx@ahtwn
B, MAHBHRBRECEBLAIMIR BH7— 2% s 82t 2, SUS 304

OF — 2 MLEW, DINLI948 KOWCOHFREHF— 2 By ax
E L&

2 EEOJFH

T ABPBBC L, SXREBCRAEENKEST 27— 2280 H
LERE L £,

3 REHOER
Fig.44,Fig.45C 4827, 593C KT 2B EHMOFENART— 2%
R ThbidnFhiAerojetdF—#7T, EBR—I BELABE T —
I BEECRRUVBERFREOWT O EEHELRREL T 2, HEHE=1
'ﬁ?,Uf&EE@4X1rﬂﬁecf&%on.M,Fw.U ik

4827C, 593C RETH LTEARBELHEBEHN T 2RBHEHOSHE C
BHE | TxRT,

F—20P%2nOoTH-o% b LAz EETL R WA, 1X10E o /mf
(>01MeV) BEOBH TH, 482C KT 25EMOREES LR LA
EETEF, 8v47rfTlueLaEmt+2:5Ttda, —F,

1X10%*% n/af (>01MeV) BEOBH TR, 593C KT 2BEROR
BiFEGE1 7 2UTIETTZ2I9TH2, WFhoBES TS Code Case
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3.

1592 ORFTHMEE LB >Tnb,

Fig.481C550C I+ 5 SUSB 04 BEMF (v 7~ — 27 -7 F#H)
DENRERT — 22 ZAM, BREEM LEHELTRT, ThdBHEMBERARE
OF—27T, IMTRTEHLAKBLEODWTCOFEEHRENRRER TS 5,
WERERET, BELEERZ 00THz T3 5, #ERE (550C,~1,800hr)
X bEWHEGE 2 0BmMT 24, (10~22)%X10*" n/m (>01MeV)
ORHWK L hHHAGA2E VETL, TOKERBEH I b ETHHS &GS
KF+35L9Tshb,

Fig.491550C KT ADINL4948 BEMT (TIGHE) ORBIE
'Hwﬁféﬁ%ﬁ@%ﬁ&éﬁfocnuEON@f—ﬂf,HFRfﬁ%L
EHBCOWTOSIREGENRBRER TS5, BERBE=AKT, VIFH+EE
H3X107% SsecTh B, 1X10 n/af (>01MeV) ORH CEABHEG
FETRT, 5X10%° n/af (>01MeV) T FHPNCEREEZFTFE TR
Rbhi\n,

LEOL oBERCET»BAFOENRRT —s2ldibo<bi{, B
HEORBZRETLCLERRCATTRETS S, LrL, 480C~550T
OHETE, ~1X10* n/ed’ (>0.1MeV) LTORHET, #HhiFEck
BIRAOCHRAThEBEEFECLEZNWE 5T 5,

WHFEhELTABHEMOENRRT — 202 RRLTH D, T FEERK
DWTORBRFEFHELL, SERAHCHART — 2 2BRH/L T (BB xS

bHo

4 SUSIS4BEHOz) - —FELRABRF— £

341 & #
SUS304 B OV —~7—FELHBRTF — 2 X KEDAercjet Nuclear
Company @3 DL %<, IFLTF—28FRELTW 5B,
Fig.508US304RSUSB16%EBR—1 THERHLABEDZ Y —7 —
ERRREAE 2R, BEBE (017~6)Xx102 n/af (>01MeV), B
BEEZ450CTdY, che593CTRELTHWE, CF2EER
4X1073 /sec, RIFHEMIZ001~5hr TH 3, BHMVOF —2 032 { &E



PNC SNo4z

3.

4,

2
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fE# (400C, 8760hr XiZd410C, 3096hr) EHBELTWwWSE, Fig.50
756S8U8304 THRERMER( THLBHKIZHFGETRERLKE %
ST LAbrd, RABKELEIBELITHEZV, 2%, BFEFMAEVWEAK
BRE#BBEHM TIHSUS304DEIASUS316 LI TR TWER, B TR
SUS304DiE54808316 X bHERETHEREL, TORKR, MEOEND
2<% B

Pig.5 1 KU EORBREREZ ) —7HRBLENEG TEREL TR To
8US304 MRHH TIZASME Code Case 1331—5 OFFHHM (Code
Case 1592 TRIFL ) I DFTRF—2MBF3HL Tn 3,
Fig.521CSUS304 % EBR~1 TRHHE700CcRBLAKE Dem3,
BHRULABHOT — 23 1 A0S T, LA ThEHETIZAHOT — 2%
W, ToE8b LA ERFLRN,
BEOXIS>KSUS304BFAMO 2 ) — 7 —FhEBR7F -2 3FEECTRELT
Y, Hdod b LAZLESLZ2VWORHERTD 5, fiBDAerojet®F — &
b, ASOCTHRHELAMB L2593 CTRRL Ty D, BHERABRELTHEYT
BHLETL RV, SRERHN2ZBHAE 7 ) — 7 —FEhEHBRLrERETEZ L5
EHHERS TN L RIC, 4 ¥4 A RBEOHEST s+ HZEEL T
BLERD B,

B ER

SUSS 04 BERCOWTORHE, V-7 —FEhHART ~ 23 kEBoO
Aerojet Nuclear Company@d®OL#%%<{, FEKF—2H8FTRELTH
5o

Fig.53CCRE308FEHELELEBR—IT600CT (0.5~11)Xx1022
n/mt (>0.1MeV) % CHEHE, 593CTRBLAKRE D27 To0 72 RE
X 4x107% /sec, REEEIZ001~05hr Td 2, BRRABOEE*H~
7, BERCH LCFTHFALEEFARFERECH L CHLEREAESL L
RBAEREL TV,

TORR, BESBTIRT I VERERHOPRESLEwE L, BEHXL
THFACRBRLARBRIOBI RNBECER LA IO L YEREGEBENT &,
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REEMAECZ D EEEDLH» BB LARBA OB > nEEREE» SERL
RADIVHEGREC DL LAEbrd, REKL VEESBORKEGR
BT 525, BEERMNOPHREILE IV RE 2N,

LEDIICF— 48455, Bod ) LAZEBSARZVERTS Y, BH
FRSHOT — 2 0ERABETH 5, '

35 SUS304BBEHOIERRT — £
D X &

EISNT CHBEN 5%, 5IBRRET o 0L LTH, ORNLOoF— 29
HEL{tdLitoTnsb, HEDL CHERIIREABBERCREZTRABROEBELHE
ELTwa® ENTCRBEMNELA 0L LT, MAOORNLOED, =
HETO7F— 20535, BEBICOWTECRE3 0 BRESBKET3HED L
DF—rn2tss 00, RUHNRBRETE [E8] FEBRYHOBHROE
BEMFLOWT, AT, BEN T CRBMNARBERREEHL T b, FBT
b X OHBEO—BHFIHL T2, coREreTzLthid, #ECEERT —

2R ELZSDOEE LIS,

2 EEHEOFSH

ForELEADT, EFARBRER L, BECRRERE (TH) :8E
EEEt 252y - 35— "5 2 —2 (L.M.P=T(20+1o0gt) ) TER
LT, 2N BRERET 2 I 58D A,

3 CONF7511063
Fig.54 K SUS304@H%593CT10000hr * TABEMEH, 593C
TRBLAER TR T 0, BV E10hr fFEL2LEALTHROKCHL, WHIE
L000hr LA GEMT 2, FIBMECEBAEASELEROA R W, EHOR
SEERZRR~OWFH, MUoEMEN A~OfTH WL+ 2 & LTnb,
Fig.55 KENTRBEAKZRVCRETHELTT, 593C KLU 3 oM
OftNE103MPaTd %%, MAFEDEZWEETh OGN EFET DL, &
BENENEECREIND T LNbH D,
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Fig.56, Pig.57C8US8304, SUS316 0o—BHUKREZTRBRERE
ORBERT, WAERME 10000hr , HBEBER593CT2%, e —bCE
EES LR, SUS304 T 482CTE2TRMURNRSE VETLEVW, ThidRMk
WO 482C TRALRZWCZ EERWEL TS, —F, 8US316 TR
482C TIMUNRLEZVETL, SRR TOBRTEL KE W, Th{ZSUS316
TRy /7 ~HRERTE2AHTHD5 LHEBBLTNWE, Fig.58, Fig.59K
SUS304, SUSS16 OWMHMFKREIREREREOEE LRI, TOEM

E—HECOBGERBIT—HLTWKiS,

o HEDL-TME 74-38 %

Fig.60~65 Vc’SUSso4%@@&Kohf®‘%ﬁ§lﬁﬁaﬁﬁ%%%%ﬁ"o # R
BEEX427C, 538C, 649C , ABERME L000Kr, 3500hr,
10000hr T35, TOEE, 427C, 10000hr 3 TTRIIF LA FRBEDHE
dabhiazwec e (FPig.60, 61), 538C CREVFAHEEACHERETER
BEWCL WETT 54, K% &%{Ed.&mcé (Fig.62,63 ) 2bhd,
649C TIMH, SIBRI IR LALE T2V, FUEEBROTHREMNT
EFETL, BOF2HERMCEHACEMT S, (Fig.64, 65)

5 =HETHHRD
Fig.66c18—8Ti, 16—13Mo, 18—8 25 v aHioEBRIIESEECE
RGN TREREOKEE 7T, RAEREG650C, HHE 10K/ wf Td 2o
BEERE, EhEdrh BV, SUS304 084, LR 2 tBBREYDRE
REEINBEARS LR B,

6 HEDL—TME 74—252

Fig.67, Fig.68 CCRE308FFELBROPW TORRBRERRERET T
HBEREELARBEEILIKS516TC THo, 3IRBIZFLAERELZ A
MAZ100hr TLHEML, 3000hr THUEMTE, (Fig.67)H, &
DIt 3,000hr 2 CEIF—HIEAL, 10000hr CRFLCETHEMT 2, 21%
BED >k —RMEU#R516T, 3000hr ORBEBICL V7T TR T BT L8
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EEEh3, (Fig.68)
W Welding Research Supplement &
Fig.69, Fig.70CCRE308 BESBLOWITORREEARBER 2775
BEERELIARBEERILIKC538CTHL, HEDL-TME 74-—25 L H~NT
HHREREALELTS Y, ZEEERE, ARBEIREXZVWLCE H0bOLT,
MEOEMICE L2 VEREILR B, TAabb, WA, 515E®BEE 1,000hr TH
BDETL, BRMTESEET 5 i MRENSHORE L b ER, (Fig.69)
@k L,000hr TEFHEASL, 10000hr TTREBE—FETD L, (Fig.70)

8 i
HEoXBT -2 RURBHMBRABRE CERTORBEIRT — 22205k
W, BBEERBET (K) L RBESB t (hr) 2547 > - 37— A3 A1 —F
(L.M.P.=T (20+1logt)) TEE Lk, £x 25RFE2ETHHOBRR
BHREEET A0, ABRER2 TR TRLA, Fl N NOoELEL T T
F&HI N b,

BEEMHOMIT—RAM O 1

0
AR O A oo (%)

MhoxE®R=

HFFABRRCFRABEDORFRECHET 2L & F — 2 RkBHENT L
b, REREBEAR550C+50C ofBOo7F— 20422 RR LA, REEREI R
Bl LTs550CH50CE LA, —Ha82Co7—23HAL %o

Fig.71~75 KB LAKERE*RT, NbKdEsZEokd, BB FESE
EEE, A EEFRWETA5500C, 13L500hr HF5500C, 13L500hriE
G T3A LY | PEREGRE, RIBECHET5529C, 210240hr &
¥550C, 210240hr OfEERL %o

Fig.7T1~7T5 0BT T L5 -THLORITD B,

) 2BCF—20-"Fvy2RKEWTELL, BEFRHRARCEe — T RIBER
KEWnWT bbb,
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BREEREMHACEF OMNEEmML, SRR LHMUFRELT E2HBENE N,
CRE308 OYBESLBTCAMINEZELL{HEML, MUERBELIEDPT 5,
30 SHREMTFTHIRBINETRS L, MU bEL T, HUORE |

HERHL b RkE(, CREIOSHEEERIDE AT,
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1)

2)

2 79-04

SUSS04BBEEH DI Y —~ 7RHERF— £
X i3
BMIConwTEPNC @ LoRNLBD 7 - 2, mEMgFICoWTHPNC Yo7

— 2., BESBILoWTIHORNLAD 7 — 2% 32,

sEp it
F-2BERENOT, FTNRBCEE L o RRCABERE (T (K) ) & &
BEBEMNE A+~ e 35— 5 2 =2 (LM.P=T (204 logt) ) TERE

LT, 2Bz HRzBETZ? I 5B DR

3) BREEOREE

Fig. 76(2IC 580C, 22 00h r #EHEF 5% O SUS304 HH O 2 ) — 7 BEH
BEHoTEErTT Yo BBEK LD 7 ) - 7HEHGRETT 2885 %o
OEMERARBEFBVAEEE TR ), 2RERHATETERRKE W, Th i
RRBEXABERE LV +5B8VWES, 25 WdEFER2BBERRIC (L
THHRVWBECE, REECI 2EABRECOFEL NI 22 L THHATE 2o

Fig76(b)c482C, 593C, 649C THK10000hr BEERD SUS304
BHO5 93 CLe 57 ) - 7HNBEGOLILEETT Bo EHMMER L,
BBECLY 7 ) - 7HEFSGRETIT28HERE . TOEALTABRERES B
WBEBETD 3. EREMAITETERARE (2 2ERAXSLNLR, TOBMA
BHEETH W,

Fig 76 Qits580C, 2200 h r#ABENEHOSUS304 BEHFO s ) -7
WEEGOLEERT O REREE2S5 00 COBAKERBELCLY 2 V~7
BHFHAETT 20, 6 00 CTRHR 2 ) - 7HEFIGELBINT 50

FPig.771C482C, 593C, 649C T 4000hr, 10000hr BEERNEERD
CRE308 BHEEED 7 ) - 7 BIiE GO R e &mT B RRBE I MEERE I
BbETWni, RERMATHE ) - 7HHS®E 22 VETT 2. 48 2T TYLH
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Table 1 Number of Data Points (Tensile Properties, Weld Metal or Welded Joint)

Welding Procedure Test Temperature ( * 25°C)
R Neutron Type of
ef, | Reactor - .
En_ergy Process | Material Specimen | 300 350 400 450 500 550 600 650
(1 (3
2 | EBR-TI Total | SA'(B) 308 WM. +11§5) 2 0 2 2 0 1 0
(2)
SMA (I) | CRE 308 W.M. 0 0 0 2 0 0 0 0
(+ 2)
SMA (J) | CRE 308 W.M. (+02) 0 0 ? 2 2 0 (+03)
(4) ' :
sMA (J) | CRE 308 | W.J. 0 0 © 1 0 © © (+°1)
3 | guTR  |>0.1MeV | SA 308 W.J. 0 0 (+02) 0 4 (+21) 0 0
4 | JMTR ' |>0.1Mev | SMA 308 W.J. 0 0 0 0 0 1 1 0

(1) Submerged Arc Welding

(2) Shielded Metal Arc Welding

(3) Weld Metal

(4) Welded Joint

(5) 1 Irradiation Temperature — Test Temperature | > 50°C
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Fig.1{a) Yield Strength as a Function of Test Temperature
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Uniform Elongation
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Fig. 92 Canbined Effects of Thermal Aging and Neutron Irradiation on the Strength of TNC—718.

(Reactor : EBR-1, Ref. . (28))
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Fig. 93 Combined Bffects of Thermal Aging and Neutron Irradiation on the Ductility of INC-718,

(Reactor : EBR -1, Ref.: (28)}
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Fig 94 Combind Effects of Thermal Aging and Neutron Irradiation on the Reduction-of-Area of ING-718

{ Reactor : EBR -1, Ref.: (28))
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