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Study on the Microstructure and Mechanical Properties of CoCr Alloy
Using Laser Melting Deposition

Leng Xiaoyan', Xia Yelin, Xu Sichen, Wang Chao, Jiang Zhenhai
Nanging PRETech Photoelectric Co., Ltd., Nanjing 210037, Jiangsu, China

Abstract To study the microstructure characteristics and mechanical properties of the CoCrMoW alloy fabricated using
laser melting deposition, we studied the microstructure evolution, phase composition, and mechanical property of
CoCrMoW multi-track coatings at different laser powers. Multi-track and multi-layer samples were prepared by selecting
better process parameters. Furthermore, we investigated the microstructure of multi-layer samples and processed the
tensile samples to study the mechanical properties of CoCrMoW alloy. The results show that the phase composition of the
CoCrMoW alloy coating consists of particles with different orientations, y-Co and €-Co compositions, and grain size
coarsened gradually with the increase in laser power, decreasing the microhardness from 346.14 HV,, (400 W) to
309.62 HV,, (1000 W). The microstructure of the CoCrMoW alloy multi-layer sample is mainly composed of equiaxed
crystal and columnar crystal structures, and the microhardness at the top of the block is slightly higher than that at the
bottom. Both the average tensile and yield strengths of the deposited CoCrMoW alloy are 993. 4 MPa and 492. 987 MPa,
respectively, showing brittle fracture. The fracture morphology is composed of a smooth section and cleavage surface,
with an obvious river pattern and cleavage fracture mechanism.
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Fig. 1 SEM image of CoCrMoW alloy powder
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Table 1 Element composition of CoCrMoW alloy powder

Element Cr Mo Si w Co

Mass fraction /%  24.52 4.82 0.61 5.12 Bal.
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Fig. 2 Multi-layer sample and tensile sample size. (a) CoCrMoW alloy multi-layer sample; (b) tensile specimen size;

(c) processed tensile specimens
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Fig. 3

Microstructure of coatings at different powers. (al)-(d1) Macro morphology of the coatings; (b1)-(b4) bottom part of the

coatings; (c1)-(c4) middle part of the coatings; (d1)-(d4) top part of the coatings
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Fig. 4 XRD patterns. (a) XRD patterns of coatings at different laser powers; (b) magnified view in the range of 42°-45. 5°
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Fig. 5 Microhardness of CoCrMoW alloy
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Fig. 6 Microstructure of CoCrMoW alloy block. (a) Macro

morphology; (b)-(d) enlarged views of the top, middle,

and bottom of the block; (e) microhardness of the block
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Table 2 Tensile test data of CoCr alloy

Number Reduction of area /% Elongation /% Tensile strength /MPa Yield strength /MPa
1 16.452 3. 004 1034. 541 495.421
2 13.524 1.961 997. 300 492.019
3 13.071 1. 936 948. 353 491. 521
Average 14.349+1.835 2.30040. 610 993.398+43. 226 492.987+2.123
1200 L . B B AR TE | W 11 B R (0, W TR R S E N
ool A SRR R I\ OO 2 T L
HH L BT LA R R 1 B by AR UK, EL ] R A AR RO 85
g 8001 R P PN SR o R e DT 2R A A LAY S R I B B By
S ol ‘ R 3BT PRI
E - eciment 1 2 g A R 406 9 8 R 26 /1 2
a0} B s L S 4 TR 5 SR B T 2 0 1
= O 8 1 5 1 0 540 AR A T
Wr CoCrMoW 5 4 4 Wt 2 HIL i Ay fire 2 UK 22
% 1 2 3 4

Strain /%

Bl 7 CoCrMoW £ 4 i J1 i 2 i £k
Fig. 7 Stress-strain curves of CoCrMoW alloy
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Fig. 8 Tensile fracture morphology of CoCrMoW sample at room

temperature. (a) Macro morphology of fracture; (b) internal

defect; (¢) cleavage plane; (d) smooth fracture plane
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