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Abstract: The Reduced Activation Ferritic/Martensitic (RAFM) steel is considered as

the primary candidate structural material for DEMO and the first fusion plant, and

widely studied in the world. China low activation martensitic steel (CLAM) is being de-

veloped in Institute of Plasma Physics, Chinese Academy of Sciences, under wide col-

laboration with many other domestic and foreign institutes and universities, This paper
summarized the main R&D progress on CLAM, which covered composition optimization
of the CLAM, smelting and processing techniques, physical and mechanical property

test and evaluation before and after irradiation, compatibility with liquid LiPb, welding

techniques etc. Finally, further research and development, and the prospects on its ap-

plication were stated.
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Fig.1 Metallurgical structure of CLAM

by optical microscopy
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Fig. 2 Thermal expansion coefficient of CLAM,
JLF-1 and F82H vs. temperature
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Fig.3 Thermal conductivity for CLAM,
JLF-1 and F82H vs. temperature
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Table 1 Results of magnetic properties test
WARBRNERE/G HRE
BE/C
CLAM JLF-1 CLAM JLF-1
25 15 800 15 720 4..160 4. 144
100 15 740 15 720 4. 148 4. 144
200 15 510 15 460 4.102 4. 092
300 15 140 14 990 4.028 3. 998
400 14 580 14 590 3.916 3.918
500 13 670 13 710 3.734 3.742
600 12 140 12 160 3.428 3. 432
3.3 Sigtee

SRR E BRI BT iR E B SR
RYERE . sy BE . BT RBIE LR F R 55
HRESE. SHETRLMMERE. b MW &%
25t i 0 B0 3 T 29 At A 5 kBRI IEAE
#HT .

3.3.1 frffteee

43 B XA [RIHE UK B 4R A AR B £ 4T T LA
PERE I L. 2002 4 A0 2003 X 5 kg KK
CLAM $ER 43 5 HE 1 4 i e IR 45 R 7T L XX
mrL22]4mE.
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2004 3t 20 kg Ki#iT89 CLAM(HEAT
0408 A EEFF Y B IR 25 R N3k 2 fiR, E i
600 C 5% BE ¥ A K F SC#k [ 13 ]9 Fr 4t iE i
EUROFER97 gl i 45 £ .

+ 2 CLAM(HEAT 0408A)%ifh h ¥ ek
Table 2 Tensile properties of CLAM(HEAT 200408A)

BE AMRE/ EREE/ RKEME/ HEREE/

MPa MPa % %
=8 668 514 25 77
600 C 334 293 29 87

Fat, B FYRERREMAERNYAR,
MRS AW REBANEERE. Bk,
H Fr xR RSP RR S AT TR, 3%
HE5RERSHABERZ BN X RH#FTT
TABRAMFERE,

AT B CLAM BRI MHERE,
A BT R BT/ R TR A 3 M B B 1T
WA FT. 2005 FEF BESKRFEFHAMET
R (CUP DX H T A AR L RERER
(NIFS) 5t CLAM(HEAT 0408B) §i# 17 T /b
RPN R LR, H FE 5 H A& JLF-1
AT, HA g RmE 4 iR, B8R
85, CLAM 4 i RE AL F AH IR] 2% 44 T B B9
JLF-1 ¥6E. HiE4E Rl Wxmk[19].

2006 4EXT 300 kg & CLAM 40347 T H5 %
PN, I 3 FiR . SRR, AR
E S8R B LB R T #—H1RE.

% 3 CLAM(HEAT 0603A) H; fh14 &k
Table 3 Tensile properties of CLAM (HEAT 0603A)

BE/T bt 38 % /MPa i R 3% B / MPa
RT 700 561
300 575 493
500 479 413
600 365 279
3.3.2 mEEH

B T Xt K 4 B0 0 ST 45 H A RER 35 2
HRBRARS MAF FEBERUEETE,
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Fig. 4 Tensile properties of CLAM and JLF-1 vs. temperature
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Fig. 5 Impact absorbed energy of CLAM

standard Charpy V samples vs. temperature
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Fig. 6 Impact absorbed energy of small samples
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Fig. 7 Strain-time curves under temperature of 550 C

and stress of 250 MPa for EUROFER97 and CLLAM
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Fig.8 Microstructure of CLLAM after irradiated at 450 C
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Fig.9 The positron annihilation lifetimes and their intensities in CI.LAM, F82H and T91 before and after irradiation
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B 10 480 "C/500 /NEt B MG
HEERE SEM BE GEFEE
Fig. 10 SEM micrograph of sample’s

cross section after corrosion (cleaned)
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HhHg k2 TEHHHKFE(LE O, Hb
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EFEHITH.

®4 FAEAEGTHHPEESERRBLBER
Table 4 Tensile properties of HIP joints

LREH L3 B/ MPa JE 1R 3% FE / MPa EmE/ % HERER/ % - ged

- 640 492 28 78.1 B4

1050 C/3 h 550 495 - — Hfe o5
1100 T/4 h 635 475 24.5 74. 0 O
1150 C/4 h 650 495 25.0 74. 0 EHE O

5351 CLAM 4§99 .ty 48 4 T 25 40 5l
B 8RB TR FIUR DR R A
BT SR ERE A LR/ MRS 1 R T
Mz,

5 REH&EHEA

ERTHBSUERITP . REHEARE—
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B. ®EMFEEAARE. (D FARKEE
BB MMBE: (D EIEEE%RER
KW/ & B HE W K 3 1 % (MHD) 35
(3) FER i BE % 2 1T LA A3 (L 2 45 M b BHEE
BRMETRETHEM.

HT ALO R ZEBARZBHMATH Z
BrsT Ak 4E LiPb L EM R ZEHM B, BHAT
B 2R Ak SHIRCVD KT AL O,
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SEM micrograph of alumina coatings

Fig. 11
formed on CILAM steel surface at 1 013 K
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Fig. 12

Interface for browsing and searching

of materials data in FUMDS
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