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Abstract: Cr-n-Al, O; composite coating was grown on grey cast iron substrates by brush plating. X-
ray diffraction (XRD) and scanning electron microscope (SEM) were employed to investigate the grain
size and morphology of the coatings. Energy dispersive spectrometer (EDS) was used to analyze the
distribution of n-Al, O, in the surface of the coatings. In addition, hardness, wear resistance and cor-
rosion resistance of the coating were also tested on microhardness tester, wear tester and electrochem-
ical workstation. Results indicate that the composite coating presents compact structure, and there are
no obvious defects. The addition of n-Al,O; leads smaller grain size. With the dispersion-strengthe-
ning and fine-grain strengthening effect,the Cr-n-Al,O; composite coating exhibits enhanced hardness
and improved wear resistance. The content of n-Al, O, also affects the corrosion resistance of the com-
posite coating.
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Fig. 1 XRD spectrum of the composite coatings

with different content of n-Al, O3
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Table 1 Grain size of the composite coating with

different content of n-Al, O,

Content of n-Al,O3/(g « L™ 1) 0 15 30 45

Grain size/nm 46. 2 23.1 21.2 23.2
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Fig. 2 Cross-section SEM morphology of the

composite coating

BB HE Cr A — 2 W N A B8 Cr 2001, 2
P—JRIBE N Spm Ze A B RRBR NiBE R . —J7 1 T
T B kR B IR A L RS A i B 4R R Cr

JE TR 5 53— 5 T AT DA 3 3 42 0 L 1 0 9 )2
SRS A ENER.
2.3 BEEMARER

3HAF n-ALO B EMPEERMMIESH. A
DL B4l Cr 8 )23 3 0 A7 7R K 2t PR B A AT &0 52 g T
A LR T A R R T B L JE B AL X 1
n-ALO; BAARNE THIZM KRBT R, —
FH T8 R IR 9 KOk - B P S — R 3 B [
W RS TR SR A R AL s o) — O AN KR 1Y
FTE, —E BB LU T YR M B Re 1) . 75 Cr 1y
VIR NS . HEEEN KR FBRENINLZ, Y n
AL O, B2 5 45g/L i B2 IF 4G 1 b & <AL 5
PRS2 i giokob 3 2, A SR L 22, S A 15 9%
R LD N A R A NI TRG R 3  AR RO = |2
B B A T 55

B3 R n-ALO; BREMEGHZRMIER  ()0g/L; (b)15g/L;(c)30g/L; (D) 45g/L
Fig. 3 Surface micrographs of the composite coatings with different content of n-Al,O; (a)0g/L;(b)15g/1L;(c)30g/L;(d)45g/L
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different content of n-Al, O3
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