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A Study on Microstructure and Mechanical Properties of Modified 9Cr-1Mo and
9Cr-0.5Mo-2W Steels for Nuclear Power Plant
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Abstract Microstructure and mechanical properties of Mod.9Cr- 1Mo and W added 9Cr- 0.5Mo-2W steels were investi-
gated for liquid metal reactor (LMR) heat exchange tube. The tempering temperatures at which cell structure was
formed were 700C for Mod.9Cr- 1Mo steel and 750C for W added 9Cr-0.5Mo-2W steel, indicating the recovery of dis-
location was delayed by the addition of W. 9Cr-0.5Mo-2W steel had the same kinds of precipitates with Mod.9Cr- 1Mo
steel, but the W was included in the precipitates in 9Cr- 0.5Mo-2W steel. Micro- hardness and ultimate tensile strength
of 9Cr-0.5Mo-2W steel were higher than those of Mod.9Cr- 1Mo steel. The impact property of Mod.9Cr- 1Mo steel was
superior to that of 9Cr-0.5Mo-2W steel.

.M B
BAGEFAN 4 Fak AGA o] $55led> Y Tujejux
_?_

B gF ANIEZE F7RA) Wae
g3 o W Fuasolch 7129 9Cr7elA
et e I, Mo @S SUHA AR B4

=13

al

7.

2= faul

el

ok
o,
ok
e

o

H7FAA VCN), Nb(CN) 53 72e 7204 oA
HEE JAA17 JNgk 9Cr-1Mo7te] 7H= gt

FE 2roAME 53 T2t o b A S

£ AMBeleh 53] 2 TolE 7Rk 9Cr-1Mo7te) &

2,
).
o

3]

ffo

£
g
-
fr
Hu
2
rle
Do
Do
[l
@]
7

—
=
O
2,
ox

o
L

R 1.25Cr-0.5Mo7t Fol ot #Zel Al dale) 1 gl

L7l et 2pd 20847 9Cr-1Mo7d3t 12Cr7 5ol of S oS FAA| 7)1t st Aprh Bds) A =T Q)
gtod @ <Aool ook FuelME 201007 o}

HATEE AF2E ALsiHE ASE FR81 2o, Cr-MoZde] 324 A7} 2 AEE FX817] 9
oo met §& ATE FASI Ak olF sl g eiAE vz o] "t Az kYA
=53 24 Soll A AAFE2Z Y AT 7iE AP & HEF) YAS T vf2ElslelE avie) HAR
= A3e dAdat Ve RVt ASE B v F o S5 oEeted], B3 WA A4 AEE
L7 29le2 wHch o] g47)% vhgd shbE AAl 9 kAol Fastl WA HEEL HA Ay}
TEE SR A9 AEe AAUEF R EY AHE &FF QAsle] FeC<CrCi<MuCo< F47U3HE
st glel &3 HAGEFolAe] WE AT SHRAF  VCINIC €02 Asich 9] 445 4589
ol e Aol 27z Aok OC0r-1MoZe 227 A FAA717] A 75T n2el A W ast



1138

g5 A AoF A11E (1999

Table 1. Chemical composition of Mod.9Cr- 1Mo and 9Cr-0.5Mo-2W steels.

C Si Mn Ni Cr Mo A\ Nb W N
Mod.9Cr- 1Mo 0.099 0.32 0.42 0.10 9.03 0.96 0.22 0.094 - 0.032
9Cr-0.5Mo-2W 0.096 0.06 0.44 0.19 8.95 0.48 0.204 0.055 1.9 0.045
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Photo 1. Tempered martensite structure of Mod.9Cr- 1Mo steel (a~d) and 9Cr-0.5Mo-2W(e-h) steel : tempered at
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Photo 2. TEM morphology of 9Cr-0.5Mo-2W steel tempered at 600 C (a) carbide morphology and (b) SAD pattern of M;C
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Photo 3. TEM morphology of 9Cr-0.5Mo-2W steel tempered at 650C (a) carbide morphology and (b) SAD pattern of Cr.N
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Photo 4. TEM morphology of 9Cr-0.5Mo-2W steel tempered at 800°C (a) carbide morphology and SAD pattern of

{b) MuiCs, (€) V(C,N), and (d) NbC.
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Fig. 1. Phases observed with tempering treatment.
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Fig. 5. Variation of Charpy impact absorbed energy at 298K
with tempering temperature.
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