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Microstructure and properties of broadband laser cladding WCp/ Ni
base alloy gradient coating

Zhu Weidong, Liu Qibin
( Guizhou University of T echnology, Guiyang, 550003)

Abstract: The cast WCp/Ni base alloy gradient composite coating is clad onto 40Cr tempered steel by means of
broadband laser. The microstructure and properties of the coating have been tested and analyzed. A preliminary discussion
of the mechanism to improve the coating s properties is also made.
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Table 1 Technological parameters of laser cladding ¥ ( Fe, Cr, Ni, Sl) ,
facula laser scanning pow der laser scanning ,
size power velociy feeding pow er velocity

rate/  (remelting) (remelting)

/(mmx mm) /kW /(mmes 1)(ges!) kW /(mmes™ )

20% 2 2.5 1 5.1 1.8 0.5
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Fig. 1 X-ray diffraction diagram of cladding layer
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Fig. 2  Bonding interface between coating and substrate
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Fig.3 T hemicostructure photos
a—the second gradient coating b —the third gradient coating
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Table 2 Result of abrasion comparson test
7 HVS 1000( 343) 1
sample hardness  abrasive wer friction Wy~
’ materials maeral volume  coefficient
WCp « » , / HRC / mm?® /% 10*
, 40Cr temperature  27.0 GCrl5  3.665 0.125 1.36
W C/Ni60B 5%6.5 GCr15 0.035 0.078 3.03
, , , note: W~ ! stands for the sliding distance corresponding to wearing off
unity mm?®
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Fig. 7 The hardness dstribution of cladding hyer ’
a— cladding zone b~ tramsition zone c— substrate ’
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