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Grinding characteristics of laser cladding Cr,C,/Ni based composite coating

DAI Qiulian, ZHANG Jie, YOU Fangyi
(College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, Fujian,China)

Abstract: To study the effects of different grinding parameters, different mass fraction and sizes of Cr;C, on ground
surface quality of the laser cladding Cr; C,/Ni based composite coating, as well as to explore the grinding
characteristics and the generation mechanism of the ground surface defects, the grinding experiment was conducted
by using CBN grinding wheel, and the results show that the defects on the ground surface of laser cladding Cr,C,/Ni
based composite coating mainly include two categories: one is generated in the Ni based alloy which includes debris
adherence, grinding traces, micro-crack and cracks; the other is the broken Cr,C, particles and voids generated by
the pullout of the broken Cr;C,. The debris adherence in the Ni based alloy is easier to form under the condition of
smaller depth of cut and lower Cr,C,mass fraction in the coating. As the cutting depth increases, deeper grinding
marks and micro-crack appear. The cracks form in the Ni based alloy when the mass fraction of Cr,C, in the coating
is higher than 20%. More voids are found on the ground surface when the mass fraction of Cr;C, is 30%. Under the
same grinding parameters, the R, value of ground coating increases with the increase of the size of Cr;C, particles
and decreases with the increase of mass fraction of Cr;C,. However, the R, value increases slightly when the mass
fraction of Cr;C, exceeds 20%. The experimental results reveal that there are fewer defects on the ground surface
when the size of Cr,C, is smaller and the wheel speed is higher.
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Tab.1 Chemical composition of Ni based alloy

JLH Fe Cr C B Si Ni

i 4340/ %  10.00 13.00 0.45 2.50 3.00 R
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Fig.1 Laser cladding sample
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Fig.2 Surface topography of ground coatings under different grinding parameters
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Fig.3 Effect of grinding parameters on ground surface

roughness
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Fig.4  Grinding surface morphology of coatings with different Cr;C, mass fractions

0.64r1 %
— —a— =46 m/s, ,=10 pm

0.62 1

0.601
= 0.58[
2
= 0.56[ -
0.541
0.521

0507 10 0 30

CrsCo 5780/ %
5 AEREHEM Cr,C, 1 EES R EERE 20
Fig.5  Effect of different Cr, C, mass fractions on grinding

surface roughness
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Fig.6  Ground surface morphology of coatings with different

Cr,C, particle sizes
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