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Micro-structure and Properties of Al,O3/Ni-P-SiC Composite Coatings

LI Li, LI Zhong-sheng, CONG Da-long, ZHANG Min, YANG Jiu-zhou, CHEN Han-bin

(Southwest Institute of Technology and Engineering, Chongqing 401329, China)

ABSTRACT: The work aims to seal the holes of micro-arc oxidation (MAO) through the chemical composite plating
technique to obtain Al,03/Ni-P-SiC composite coatings with excellent anti-ablation performance. Scanning electron mi-
croscope (SEM), optical metallographic microscope (OM), microhardness tester, X-ray diffraction (XRD), microhardness
tester and Oxy-acetylene ablation test were adopted to analyze the surface morphology, section morphlogy, thickness,
microhardness, phase and anti-ablative performance. The results of this thesis showed that the original surface of the ce-
ramic layer was completely covered by chemical plating. The prepared composite coating was uniform in thickness. The
chemical plating was closely embedded with the ceramic layer. The concentration of SiC in the plating bath had a great
influence on the plating speed and the co-deposition rate of SiC particles in the plating. When the mass concentration of
particles was 16-20 g/L, the co-deposition rate of particles was large. Ni-P-SiC coating with a thickness of about 20 um
could be obtained by composite electroless plating for 60 min, and the SiC particles were evenly distributed. The plating

had the maximum harness when the mass concentration of SiC in the plating bath was 16 g/L. Compared with the un-
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treated, micro-arc oxidation and Al,0;/Ni-P-SiC composite coating samples, Al,03/Ni-P-SiC composite coating had the

best ablative resistance. The Al,03/Ni-P-SiC composite coating is uniform and dense, and has excellent anti-ablation

performance.
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Tab.1 Chemical composition of 7050 alloy (mass fraction)

%

Cu Mg Zn Cr Zr Si Fe Al
2.0~2.6 1.9~2.6 5.7~6.7 0.04 0.08~0.15 0.12 0.15 N

SiC ek BkLEE g 0.5~3 um (O 1 RS )o A
FBR SiC SR 44 i, BROEBEE i, Sk Sic il
FITE 10% M ERRR hIR¥E 1 h, RGBTk R ETH
Yead vk, BIGHA 300~500 C Y HL B A5 1 h,

IR ALK NaOH-Na,SiOs ffi P i fift i, HL 2
B, BTN 4 A/dm?, B K 1000 Hz, Aiastt

BT SiC 0k 14 L B B
Fig.1 SEM photographs of SiC particles
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Fig.2 Surface morphology of micro-arc oxidation
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Fig.3 SEM surface morphology photographs of composite coating at different SiC concentration
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Fig.4 SEM section morphology photographs of coating at different SiC concentrations
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Fig.5 Relationship between SiC concentrations and
deposition rate of coating
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Fig.6 Relationship between SiC concentrations and
hardness of coating
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Fig.7 XRD analysis results of coating
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Tab.2 Samples and numbers of oxygen-acetylene ablation test
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Tab.3 Results of oxygen-acetylene burning-through test
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Fig.8 Samples after oxygen-acetylene burn through test
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Fig.9 Samples after oxygen-acetylene ablation test
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