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Effect of post weld heat treatment on microstructure and hardness
on CLAM steel TIG weld
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Science and Technology of Beijing, Beijing 100083, China)

Abstract: China Low Activation Martensitic ( CLAM) steel was butt-welded by tungsten-inert-gas wel-
ding. Post welding heat treatment (PWHT) was performed at different temperatures (610, 660, 710,
760, 810 C) for 30 min. There is great difference on microstructure and hardness of CLAM steel TIG
weld before and after PWHT. With the rise of PWHT temperature, the distribution and size of martensitic
lath are more uniform, especially above 710 “C.. But the size of crystal and the martensitic lath width are
growing. PWHT made the hardness of the welding joint lower. The higher the post welding heat treatment
temperature is, the lower the hardness results are. The hardness of weld metal decreased more than that of
the heat affected zone and the base metal. When the PWHT temperature reached 810 °C, the hardness of
the weld material droped obviously, almost reaching the hardness of the base metal.
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Fig. 1  Welding schematic and welding joint
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Fig. 2 OM macrostructure of joint without post
weld heat treatment
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Fig.3 SEM macrostructure of welding material
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Fig.4 Carbide distributions in welding joints after
PWHT at 760 “C/30 min
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Fig.5 Hardness of welding joint

it

(1) KRJ5 AT IAL B 55 AN SRR Ak B0 0 o 75 100
T, CLAM 45 12 42 Sk TOM O 550 AR 48 A7 AE AR RO
[, A B A ] e 32 Sk AR e B 5% il P 4.

(2) 135 AL BRAE AR A% 5 )R R AR A3 A K S PE AN
RF Y5 32 s, S5 Rk BRI 7E 710 C LU
LHS R B B . A I R R SR T
B TH FCRAR 2578 K. Bk A5 B A AR AE TR AL AT 1.

(3) SRIGPALFRAE CLAM S945LHE 123k 4% 3 7 il
FEREAG, Il P4k I B8 () T w2 R R A, B
FEARL L REA PR i X K45 22, 0 H 7 810 C i
B4 R T RR A A A, B 25 5 R A A S 4 2.

2 % 3Lk ( References)

(U] BORESE ARG M, TR, 55 B G AL 55 IR PR 4R

(2]

[6]

(9]

[10]

IR RELT]. BB 75 11,2004 ,24(1) :56 - 64.
Huang Qunying, Yu Jinnan, Wan Farong, et al. The
development of low activation martensitic steels for fu-
sion reactor[ J]. Chinese Journal of Nuclear Science and
Engineering, 2004, 24(1): 56 —64. (in Chinese)
POREDE, AR AT, BHOE, P IERIR AL G RN
CLAM #f5E e [J]. BaRb£5 1A, 2007, 27(1) .
41 -50.

Huang Qunying, Li Chunjing, Li Yanfen, et al. R&D
status of China low activation martensitic steel{ J]. Chi-
nese Journal of Nuclear Science and Engineering, 2007 ,
27(1):41 -50. (in Chinese)

Hong B G, Lee D W, Wang S ], et al. Basic concepts of
DEMO and a design of a helium-cooled molten lithium
blanket for a testing in ITER[J]. Fusion Engineering
and Design, 2007 ,82; 2399 —2405.

Zeman A, Debarberis L, Kootk J,et al. Microstruetural
analysis of candidate steels pre-selected for new advanced
reactor systems[ J]. Journal of Nuclear Materials, 2007 ,
362259 - 267.

Li Y, Huang Q, Wu Y et al. Mechanical properties and
microstructures of China low activation martensitic steel
compared with JLF-1[]]. Journal of Nuclear Materials,
2007, 367 -370; 117 - 121.

Hirose T, Shiba K, Ando M, et al. Joining technologies
of reduced activation Ferritic/Martensitic steel for blan-
ket fabrication [ J].
2006,81. 645 -651.
Alamo A, Castaing A, Fontes A, et al. Effects of ther-

Fusion Engineering and Design,

mal aging on the mechanical behavior of F82H weld-
ments[ J]. Journal of Nuclear Materials, 2000, 283 -
287. 1192 - 1195.

Wakai E, Ando M, Sawai T, et al. Effect of heat treat-
ments on tensile properties of F82H steel irradiated by
neutrons| J |. Journal of Nuclear Materials, 2007, 367
-370: 74 - 80.

Sample T, Kolbe H. Liquid metal embrittlement (LME)
susceptibility of the 8% ~9% Cr martensitic steels F82H-
mod, OPTIFER IVb and their simulated welded struc-
tures in liquid Pb-17Li [ J]. Journal of Nuclear Mate-
rials, 2000, 283 —287; 1336 - 1340.

B AN IR RS TR A O
M5 JyeEREL T ] BBl TAR,2007,27(1) 159 - 63.
Zhao Fei, Wan Kuibei, Qiao Jiansheng, et al. The micro-
structure and mechanical properties of China low activation
martensitic steel [ J]. Chinese Journal of Nuclear Science

and Engineering, 2007, 27(1) :59 —-63. (in Chinese)
(FT{TmE & B)



