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Microstructure and properties of cobalt-based alloy coating
on tool steel surface prepared by laser cladding

WANG Hong-ying',CUI Cheng-yun?,ZHOU Jie'
(1. College of Materials Science and Engineering, Jilin University, Changchun 130022, China; 2. School of Mechanical

Engineering s Jiangsu Universitys Zhenjiang,212013, China)

Abstract: Co-based alloy coating was deposited on T10 tool steel by powder feeding laser cladding.
Sections of such coatings were examined to reveal their microstructures and phases using scanning
electron microscope (SEM) and X-ray diffractometer (XRD). The results showed that the prime
phase 7~Co and other phases, including Cr;;C¢, Co; Wi and CrNi existed in the coating. Some different
solidification morphologies, such as planar (at the interface), cellular and dendrite formed, varying
from the interface to the surface. Fine microstructures of dendrite in dendritical regions strengthened
the coating which caused the increases in microhardness and corrosion resistance in the laser cladded
coating.
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Table 1 Chemical compositions of tool steel

C/% Mn/ % Si/ % S/ %
0.95~1.04 <20.40
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Table 2 Chemical compositions of Co-based powder

P/% Fe/%

<0.035 Bal.

<0. 35 <0. 030

C/% Cr/% Si/% B/% Ni/% W/% Fe/% Co/%
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Fig. 1 Low-magnification SEM micrograph XRD
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photo of laser cladding coating
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Fig. 2 High-magnification SEM micrograph of laser
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cladding coating and spot scanning analysis
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of laser cladding coating
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Fig. 4 Microhardness distribution of laser cladding

coating
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