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Preparation and properties of aluminum coating
electrodeposited from AICl,+LiAIH, organic solvent //
WANG Ji-hui, ZHANG Ai-ping

Abstract: Aluminum electrodeposition on Q235 low-carbon
steel from A1C13+L1A1H4 organic. solvont was camed out,
and the structure, surface morphology, crystal size, thickness,
adhesion and corrosion resistance of aluminum coating at
different plating times and current densities were examined.
The results show that the electroplating of aluminum on
Q235 steel from AICL+ LiAlH, organic solvent is feasible.
The deposited aluminum coating is smooth, uniform assuming
irregular growth feature characterized by granular or lump
formation. The thickness and the particle size of aluminum
coating increase obviously with increasing current density
and electroplating time. The aluminum coating has good
adhesion to the substrate and very high corrosion resistance.
The optimal process conditions are as follows: current density
of 2 ~ 4 A/dm’ and electro-plating time of 30 ~ 60 minutes.
Keywords: AICL+LiAlH; organic solvent; aluminum electro-
plating; low-carbon steel; surface morphology; corrosion
resistance
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RARWEITENE . k. BYE. K¥k. 8§, KW
VIR 60 ~ 90 s, A IKATER I VU S v iR 1
30 ~ 120 s “FA0F . BARATEHE FILLRE 4 99.99% IR 4E
S, HABEITEL. Wk, K. WER. T
RETAETRE.

F B = FPRESRMLSHR (27 500 mL) /6% g,
EER. BEAHHELT, LR A8EE
RN P, 7E1E 2 ) o o o B 0 e A B ) F ik
e, MEARE, EESARY TRGORE 2K
¥, TREHTEZASMMERNIR. £haEdiE
t, ERERBPER RS 50 1S min. 30 min. 45 min,
60 min. 75 min, FRIRHEEDFIA | A/dm’. 2 A/dm’,
3 A/dm’. 4 A/dm?. 5 A/dm’.
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{EBAREAIE S i MFT3000 AR 0k
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whtEfE . WK A = AR R, TERR A EEE R,
BB RN, SHaBARHRBK. MER
3.5% NaCl ¥, SEHEE KR 25 °C. HHRERMTH
R AR E MARALFE 7y, BTnERLA 10 mV.
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Figurel X-ray diffraction sipectrum of aluminum coating
. (3 A/dm", 45 min)
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Figure 2 Surface morphologies of aluminum coating at
different plating times (current density 2.0 A/dm?)
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Figure3 Surface morphologies of aluminum coating at
different current densities (plating time 30 min)
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HEAEKMTE. SHEEEEGREEZE, SRR
TR RSN RRER KK, SERRAEE (R
HE) KR,

x| ANFIBRENEMEREE TEEENEY
SRR, MRERFE 2.0A/dm® T, e 80
EK, HEERASRRTH 15 min B 2.8 pm K3
75 min BFf) 9.8 pm, 7EAH F] R GERTE] 30 min T, FHER
WEE R, SR SRR 1.0 A/dm’ B 1.8 pm
WK F] 5.0 A/dm’ BHF) 8.6 pm.
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Table 1 Crystal sizes of aluminum coating at different
plating times and current densities

IE&H SR b R <t fum
15 2.8
30 4.1
t/min 45 50
60 6.4
75 9.8
1.0 1.8
2.0 4.1
JI(A/dm?) 3.0 5.0
4.0 5.6
5.0 8.6
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Figure 4 Relationship curves between the thickness of
aluminum coating and plating times, and current densities
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Figure 5 Adhesion of aluminum coating to substrate at

different plating times and current densities
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B 6 BRAR BN E. BRFETEEEHRL
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Figure 6 Polarization resistance of aluminum coating in
3.5% NaCl solution at different plating times and current
densities
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