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(Received November 30, 2023)

This manual describes the methods for conducting material tests in air, argon gas, and sodium, and for
organizing the data obtained, as a part of the development of high-temperature structural design technology
for fast reactors.

This manual reflects the revision of test methods in Japanese Industrial Standards (JIS) to the “FBR Metallic
Materials Test Manual, PNC TN241 77-03” published in 1977 and the “FBR Metallic Materials Test Manual
(Revised Edition), JNC TN9520 2001-001 published in 2001. Also, it was written with reference to the
recommended room temperature / elevated temperature tensile test method by the Japan Society of
Mechanical Engineers (JSME) and the test standard for the elevated-temperature low-cycle fatigue test
method by the Society of Materials Science, Japan (JSMS), which are the standard for material test methods

in the domestic academic society.
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10000 200000 100.0 1900 2397
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TEHACEE ¥ 5 R EFzE) (1/3)

No. | G FEAERD E 5
Vit 2 E LA L OERES 2 B2 A S H R e

1 — PRS2 K Iz, B JEHXITE DM GIT X

1di
(Welding) 5T RIzT B E,
RGeS . R

2 - R EBRE 2 T C1T D 18,
(Manual Welding)

3 B B B BRER DN E R ERE U/ < THERe I a1
(Automatic Welding) DT D HEE A IV TT O TR,

, | ETET cpy | SETTRES L EROBT - Lk
(Electron Beam Welding) T, ZOEBERBAEFI L TIT O I,
W7 — 2 Vish

5 | (Shielded Metal Arc SMAW BB T — 7 Tt 2 IV TIT O e,
Welding)

. ) . 7 v 7 AHIRNT, g — L f
S S 7Ty AFICBWT, WHEVA Y — LR

6 SAW MEDBOT =2 nBAEL LT — 7 BT
(Submerged Arc Welding) B 2 5
B BRI DA F— b H AT — 7 VT, ¥
T A TVE i i

7 TIG VIRTURINTY T AT ek L
(Tungsten Inert Gas Welding) BV

. U MIG WA DA F— N HAT — 7 EHEDO—F
(Metal Inert Gas Welding) T, BWHBUVA Y —%EmE T DU,

o TTRAT — R PAW B R & DRICHAESEDL T T A~T
(Plasma Arc Welding) — 7 DEVTAT O Ik,

S T — 7 EBEOEmE L THWAEEET,
W7 — 7 Vit 7 ROMHE LN DA

10 - 7w AL THDLbO, WHEELD

(Covered Electrode) .
WD,
L .

11 - PABT — 7 WERRIC BT D &R,

(Core Wire)
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TEHACBE ¥ 2 B EFR () (2/3)

H At

B

'—'ﬂi—‘ 2=

Ei5
N - - VRENAS Su =
S, WRETICT — 7 LIRER & 2BV, 2R
12 - PEEFHKIBAT D Z L 2B <z
(Shielding Gas) N
A
BhnEF .
13 — IS D & EEED,
(Filler Metal)
4 P B VR 8 L OB B & & A T2 oy Dk
(Weld Zone) o
BB Tatiz - OIWr 78 & OBVCHAE, 1AM, 1
15 - WHIPEE 72 EOZ L2 A U, WL T
(Heat-affected Zone) PV DTS
¥ SRV . o -
16 - TINE > IR RIS AT LTI R,
(Deposited Metal)
1 ol - RO —EB T, I R E L 7= 4
(Weld Metal) &
F D . o B
18 - PR O T TR D3R L 728845,
(Fusion Zone)
EHEB (IR A)R) & B & DR Oy, 5
- FUREE DTS & bbb 5, B,
19 - B OHED X ISR VG,
1 i ;
(Weld Junction) REBE R OB R SRR & BFB & D56 &
W,
ELE 70N o o
20 - BT 5 R RIS T DI DTRIR,
(Groove Preparation)
e e DIEHET D & & ORIk
VR B %%W%ﬁ %@TL %\w%& ﬁT
21 — DR T, B, L KON B[R0 4 K8
lding Positi .
(Welding Position) R
" JE B 1 DXUZZENLLED S ANS 72 D IR R
(Layer) DJE,
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TEHACEE 3 2 HiE o EFzAHE) (3/3)

No. | B FEAERL E 5
’ IR B WEAETFITIR > TIT O 1 [BIOEEERAE, /X
(Pass) Z@%%VC% 71‘:%)@75) B— ]‘T&)éo
ZNAEREITB N T, IRONZDIRD B
N A RS IR . . .
24 — DREID/SADFARIREE, 1 /3 & 1 JBRFD /XA
(Interpass Temperature) B JELJEE A BRI IELEE &\ 5
e g1 e S
25 - EHERICIR - TIT 9 2 JBLL EOTaHEME,
(Build-up)
. TEL B PRSI ENDI T DRI Je N > TR ITEL
(Preheating) EMRHZ L,
WREDBR, SR DIHETIC G 2 B % B
&, 7RIV, T BNiEE Y
. AN o — FOHRME S (lem) 472V IZHAET HE
(Heat Input) KT R F—HJ/em) TR I, 7—27&EE
E(V). 7 —7 & [(A), EHEHEE v(cm/min)
&3 %L H=60Elb ThH2x Hild,
F—ATFA FRAT L AEEA R
25 774 hE B WZEEND 7 =74 MO ZHE, HIE
(Ferrite Content) FFEIE. BRI 70 07 16 M OSHARXNC & 5
ERH 5,
TR L EEE% . TR SRR HAE AT © B
29 PWHT
(Post Weld Heat Treatment) H,
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Appendix 2.4-2  F U U AHEGTERBRIZIS T 2 O AROE T A

T b U T AR D EEM O IT R 2 Il 57201 1E, T — ABOFAETHIE L
7o NG BRBA AT OO T R 2R ET 2 2 ENUBEL 25, FROREB A 2 v
RGBT, 7 — 2O T B L LG THOT BRFHT L0 | > SBZEAL & 3B FEATHED
DOTHEIETHET 2, MR, OFTHOHIENLT —L2BOFTAFHILVIT O, ZORKEM
WTRET LT MU T LF L THROIR —OFAEITT LA EEDLRNZ L, UT
DIFETT P U LPFTOOTHOKRIEETT I,

(1) VM ORENL ALT 13X, 7 S OPATER K OSATERLS N D £ £ D22 ALG, ALR
KioTﬁKWiﬁuﬁﬁémiliﬁk
ALTna = ALGna + ALRna
ALTair = ALGar + ALRa;

Z 2T, Na KV Air iZFNZENT RY U AR LRGP TOEEZRT,

() HERA B R OAREERE—ChIuE, 3B OEREIZH & L CHICRBRERER
W, REFEFT NI U AR ETRRLE T DI, ZOIE—O0TAHEEFIZEFRETH
L7280, —ED Y SEZENL ALT OV IR LIZK LT 7 b U 7 A & RGH O ALG & ALR
X, ENEIUZEF CEICH D & & 2 541 H(ALGNa=ALGAr. ALRNa=ALRAi),

(3) ZHUTE V., KRRFEREBE LS ALT Air & ALG Air OBHRIZX L, F R U w7 A
ARBR IR\ TR RIEL Ne D 1/2 [ TOD ALTN, Z AT 2UE ALGra 233K F 2,

(4) HATEROIEFEMEZENL ALGin 1E, ROT HOEAITHE U T SO FEFPEZENT ALin(f1] 2
S & AW T, G)EFRBEREH D ALin—ALGn DEMRICRA L TR D 5, (X 31255 L
LT, REFHBRIC LY KD SN OFHIE#REZ RS,

O max O max

ALiﬂﬂ - Acgin
O min O min
I ALT T f Acet |
Y SO ITERHR L2 CO 2t
1 BB A 2 SO RETZMN
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27mm)

Displacement range ALG ALGin(GL

27mm)

Displacement range ALG, ALGin(GL
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450C
O ALT -alG
® Alin-ALGin

{Test data 1/2Nf)

A 1 i 1 " 1 1 A 1 1 1 1 " 1

0.r 02 03 04 05 06 0.7 08
Displacement range ALT, ALin (7-hmm

500C
O ALT -ALG
@ ALin-ALGin

(Test data 1/2N1)

0.1 02 03 04 05 068 07 08

Displacement range ALT, ALin (7-hmm}

Displacement range ALG ALGin({GL=27mm)

27am)

Displacement range ALG, ALGin (GL

0.5

0.4

0.3

0.2

0.1

0.5

0.4

0.3

0.2

0.1

550C
O ALT -ALG
® Alin-AlLGin

(Test data 1/2Nf)

| S DU TN Y TR [ WS SN YN U SN N |

0.1 02 03 04 05 06 07 08
Displacement range ALT, ALin (7-4mm)

600C

QO ALT -ALG
@® Alin-ALGin
(Test data 1/2Nf)

| TS IO IR DR S S | | I | 1

01 02 03 04 05 06 07 08

Displacement range ALT, ALin (7-Amm)

13 B 9Cr-1Mo # D O 2 I HiR(f1)
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Appendix 2.5-1 FBR @JB# BT — &% v — FOBI(NEZ Y — 7 5R)

HABEL
2N T . , ns |

s | gy |FUREE | RERG | BUER | S ChE | wmERE |

HBAES (m[fﬁg) o | wpa | wn | | MEe |HEEE

(f)M2 ®6.9%0.4t 1000 45.0 136 0.89 F B@-®
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