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Table 1 Chemical composition of CLAM steel (w/%)
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Fig.1 Cyclic voltammogram curves of pretreatment process on
surface of CLAM steel (50 mV/s)
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Fig.2 Optical view of the cross section for the specimen obtained galvanostatically at 5 mA/cm? (a, b) and 10 mA/cm? (c, d) at different

sites of the specimen where obtained from the upper (a, ¢) and the middle (b, d)
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Fig.3 SEM image (a) and spectrum of spot 2 area (b) of the scratches caused by external forces on the surface

of Al coated CLAM steel
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Fig.4 Aluminum surface morphologies after electrodeposition at different plating parameters: (a) 10 mA/cm?, 96 min; (b) 15 mA/cm?,

68 min; (c) 20 mA/cm?, 48 min; (d) 15 mA/cm?, 68 min (60 ms off time, 40% duty ratio)
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Fig.5 Optical view of the cross section for the Al coated CLAM steel at different plating parameters: (a) 10 mA/cm?, 96 min;
(b) 15 mA/cm?, 68 min; (c) 20 mA/cm?, 48 min; (d) 15 mA/cm?, 68 min (60 ms off time, 40% duty ratio)
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Electroplating Aluminum on CLAM Steel by Chloroaluminate
lonic Liquids at Ambient Temperature

Wang Wenxuan, Lu Guangda, Zhang Guikai, Yang Feilong, Lai Xinchun
(China Academy of Engineering Physics, Mianyang 621907, China)

Abstract: To fabricate tritium penetration barrier of aluminizing coating on Chinese low active martensite (CLAM) steel, electroplating of
aluminum on CLAM steel from ambient temperature chloroaluminate ionic liquid AICIs-MEIC (AICIs-1-ethyl-3-methylimidazolium
chloride) was carried out. The adhesion of substrates and aluminum coating with different pretreatment of the substrates was examined.
The surface morphology and crystal size of aluminum coating at different current densities were examined by SEM and EDS. The surface
morphology of aluminum plated by direct current process was compared with that plated by pulse current process. The results show that
the electroplating of aluminum on CLAM steel from AICI;-MEIC is feasible. The current density of electrical pretreatment influences the
adhesion of substrates and aluminum coating. Increasing of the current density can improve the adherence of substrates and aluminum
coating. Pulse current plating process can improve the compactness of surface morphology. Particle size of aluminum coating decreases
with increasing of current density, while spherical structure of aluminum coating increases. The deposited aluminum coating is smooth and
uniform with strong adhesion and controllable thickness by preferable plating techniques, in which the range of current density is 10~ 20
mA/cm?, the electroplating time is 45~95 min, and the pulse current process is prior.
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