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Study on Microstructures and Mechanical Properties of in-situ
Formed Multiphase Coatings Produced by Laser Cladding of
Titanium Alloy with Silicon and Graphite Mixed Powders

TIAN Yong-sheng, CHEN Chuan-zhong, WANG De-yun, WANG Zhen-lin
(School of Materials Science and Engineering ,» Shandong University, Jinan, Shandong 250061, China)

Abstract A wear resistance multiphase coatings is fabricated by laser cladding of silicon and graphite mixed powders
on the substrate of titanium alloy (Ti-6Al-4V). The microstructures and phases in the coatings are investigated by
means of electron probe microanalysis (EPMA) and X-ray diffraction (XRD). The results show that a lot of
compounds are formed in-situ in the coatings, which are metallurgically bonded to the substrate. The compounds in
the coatings are chiefly composed of pre-eutectic SiC, TiC and eutectic TisSiz. The test results show that the
hardness of the coatings is up to 2000 Hv, ; , much higher than that of the Ti-6 Al-4V substrate (about 320 Hv, ;)
and the friction coefficient of the coatings is about 0. 3, lower than that of the substrate (about 0. 55). Changing the
parameters of laser cladding has an effect on the properties and microstructures of the claddings. Thus an ideal
claddings freeing from the pores and cracks can be obtained by optimizing the cladding parameters.
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Table 1 Experimental parameters of laser cladding

Sample number Sample specification /mm Beam size /mm Power /kW Scanning speed /(mm/s)
1 9X9X10 ¢4 2.0 15
9X9X10 12X2 3.0
3 9X9X50 12X2 2.5
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Fig. 1 Microstructure of specimens No. 1
(a) whole morphology of coating;

(b) near surface; (c¢) near substrate
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Fig. 2 Secondary electron imaging of cladding zone of

specimen No. 1
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Fig. 3 Morphology and distribution of elemental maps taken by EPMA from transitional zone of specimen No. 2

(a) secondary electron imaging of cladding zone; (b) distribution of element C; (c) distribution of element Si
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Fig. 4 X-ray diffraction spectrum of specimens
(a) No.1; (b) No. 2
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Fig.5 Energy spectrum microprobe analysis of

composition of specimen No. 1
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Fig. 6 Microhardness of cladding of sample
No. 1 and No. 2
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Fig. 7 Relationship between friction coefficient and time
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