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Material Test Data of Mod.9Cr-1Mo Steel (1) 
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Mod.9Cr-1Mo steel is a candidate for structural materials of the advanced Fast Breeder Reactors 

(FBRs), because of excellent thermal properties and high creep strength. 

Data included in this report is collected by various tests for mechanical properties of Mod.9Cr-1Mo 

steel obtained by the Technology Development Department. In this report, the long-term material tests 

more than 100,000 hours, the material tests in sodium etc. are included. 

Contents of the data sheets are as follows: 

(1)  Material: Mod.9Cr-1Mo steel (base metal, weld metal and weld joint) 

(2)  Test environment: in air, in sodium and in argon 

(3)  Test temperature: room temperature to 1,300

(4)  Test method: According to Japan Industrial Standards (JIS) and FBR metallic materials test manual 

(5)  Number of data: Tensile tests 613 

                  Creep tests  420 

                  Fatigue tests   301 

                  Creep fatigue tests   65 

                  Relaxation tests   66 

                  Total  1,465 

Keywords : FBR, Mod.9Cr-1Mo Steel, Material Test, Data Sheet 
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2.1

9Cr-1Mo 2.1-1 2.1-2 9Cr-1Mo

9Cr-1Mo

9

6 4 19

1040 1060 760 780 19 11

725 740

2.2

2.2-1 TIG Tungsten Inert Gas welding 17

SMAW Shield Metal Arc Welding 3 EBW Electron Beam Welding 1

21 FW11 FWB11 FWM11 EWK01 EWK04

9Cr-1Mo SUS304 EWH01 EWH02 9Cr-1Mo

316FR 9Cr-1Mo
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3.1

9Cr-1Mo 3.1.1-1

3.1.12-1 613

1300

JIS G 0567 FBR
2

3.2

9Cr-1Mo 3.2.1-1 3.2.10-1

420 13

450 1300 JIS Z 2271

3.3

9Cr-1Mo 301 3.3.1-1 3.3.5-1

5800

650 JIS Z 2279

3.4

9Cr-1Mo 65 3.4.1-1 3.4.5-1

6

500 600

3.3

3.5

9Cr-1Mo 66 3.5.1-1

3.5.4-1 2000

500 600

JIS Z 2276
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2 FBR JNC TN9520 2001-001

2001
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1024 10-1 d
1021 10-2 c
1018 10-3 m
1015 10-6 μ
1012 10-9 n
109 10-12 p
106 10-15 f
103 10-18 a
102 10-21 z
101 da 10-24 y

SI 

SI 
min 1 min=60s

h 1h =60 min=3600 s
d 1 d=24 h=86 400 s
° 1°=( /180) rad
’ 1’=(1/60)°=( /10800) rad
” 1”=(1/60)’=( /648000) rad

ha 1ha=1hm2=104m2

L l 1L=11=1dm3=103cm3=10-3m3

t 1t=103 kg

SI SI

SI
eV 1eV=1.602 176 53(14)×10-19J
Da 1Da=1.660 538 86(28)×10-27kg
u 1u=1 Da

ua 1ua=1.495 978 706 91(6)×1011m

SI SI SI

SI 
Ci 1 Ci=3.7×1010Bq
R 1 R = 2.58×10-4C/kg

rad 1 rad=1cGy=10-2Gy
rem 1 rem=1 cSv=10-2Sv

1 =1 nT=10-9T
1 =1 fm=10-15m
1  = 200 mg = 2×10-4kg

Torr 1 Torr = (101 325/760) Pa
atm 1 atm = 101 325 Pa

1cal=4.1858J 15 4.1868J
IT 4.184J

μ  1 μ =1μm=10-6m

10 SI

cal

(a)SI

(b)
rad sr

(c) sr
(d)
(e)

(f) activity referred to a radionuclide ”radioactivity”
(g) PV,2002,70,205 CIPM 2 CI-2002

CGS SI

a amount concentration
substance concentration

SI 

Pa s m-1 kg s-1

N m m2 kg s-2

N/m kg s-2

rad/s m m-1 s-1=s-1

rad/s2 m m-1 s-2=s-2

, W/m2 kg s-3

, J/K m2 kg s-2 K-1

J/(kg K) m2 s-2 K-1

J/kg m2 s-2

W/(m K) m kg s-3 K-1

J/m3 m-1 kg s-2

V/m m kg s-3 A-1

C/m3 m-3 sA
C/m2 m-2 sA
C/m2 m-2 sA
F/m m-3 kg-1 s4 A2

H/m m kg s-2 A-2

J/mol m2 kg s-2 mol-1

, J/(mol K) m2 kg s-2 K-1 mol-1

C/kg kg-1 sA
Gy/s m2 s-3

W/sr m4 m-2 kg s-3=m2 kg s-3

W/(m2 sr) m2 m-2 kg s-3=kg s-3

kat/m3 m-3 s-1 mol

SI
SI 

m2

m3

m/s
m/s2

m-1

kg/m3

kg/m2

m3/kg
A/m2

A/m
(a) mol/m3

kg/m3

cd/m2

(b) 1
(b) 1

SI
SI

SI SI

( ) rad 1 m/m
( ) sr(c) 1 m2/m2

Hz s-1

N m kg s-2

, Pa N/m2 m-1 kg s-2

, , J N m m2 kg s-2

W J/s m2 kg s-3

, C s A
, V W/A m2 kg s-3 A-1

F C/V m-2 kg-1 s4 A2

V/A m2 kg s-3 A-2

S A/V m-2 kg-1 s3 A2

Wb Vs m2 kg s-2 A-1

T Wb/m2 kg s-2 A-1

H Wb/A m2 kg s-2 A-2

( ) K
lm cd sr(c) cd
lx lm/m2 m-2 cd
Bq s-1

, , Gy J/kg m2 s-2

, ,
, Sv J/kg m2 s-2

kat s-1 mol

SI
SI 

SI 
bar bar=0.1MPa=100kPa=105Pa

mmHg 1mmHg=133.322Pa
=0.1nm=100pm=10-10m

M=1852m
b b=100fm2=(10-12cm)2=10-28m2

kn kn=(1852/3600)m/s
Np

dB       

SI SI

m
kg
s
A
K

mol
cd

SI
SI 

SI
erg 1 erg=10-7 J
dyn 1 dyn=10-5N
P 1 P=1 dyn s cm-2=0.1Pa s
St 1 St =1cm2 s-1=10-4m2 s-1

sb 1 sb =1cd cm-2=104cd m-2

ph 1 ph=1cd sr cm-2 104lx
Gal 1 Gal =1cm s-2=10-2ms-2

Mx 1 Mx = 1G cm2=10-8Wb
G 1 G =1Mx cm-2 =10-4T
Oe 1 Oe   (103/4 )A m-1

CGS
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