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ABSTRACT: The work aims to improve the microstructure and wear resistance of laser cladded H13 coating on Q235 alloy by
adding ultrafine VC particles. H13/VC composite coating was prepared on Q235 surface by laser cladding. The effects of

different amount of ultrafine VC particles on microstructure, microhardness and wear properties of the coating were studied by
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optical microscope (OM), scanning electron microscope (SEM), microhardness tester and friction tester. The results show that
the laser cladded H13/VC composite coatings were metallurgically bonded to the substrate, without obvious pores and cracks.
The ultra-fine VC particles were completely dissolved in the laser cladding process, which significantly changed the micro
characteristics of the coating. There was no obvious segregation of V element, but with the increase of ultra-fine VC content, the
content of V element in dendrite stem and inter dendrite showed an increasing trend. The ultra-fine VC particles play the role of
solution strengthening, and the microhardness of the cladding layer increased with the increase of VC content. The average
microhardness of H13 cladding layer is 504.21HV, 3, with the increase of ultra-fine VC content, the microhardness of the
composite coating increases gradually (608.21, 658.24, 680.41HV, 5). The wear volume of H13 cladding layer is 3.97x102 mm?>.
When the VC content is 2%, the wear resistance of H13 alloy is higher that H13 alloy, and the friction coefficient is kept in a
small range. The main wear mechanisms are abrasive wear and oxidation wear, and adhesive wear is secondary. With the
increase of ultra-fine VC content, the wear volume of the composite coating decreases gradually, When the VC content is 10%,
the wear volume of the composite coating is 2.69x102 m?®, which is about 2/3 of that of the coating without the addition of

ultrafine VC particles. This shows that the addition of ultrafine VC particles can help to improve the microstructure and wear

resistance of the composite coating.
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Fig.1 Microstructure of laser cladded H13 alloy with different VC contents: (a) H13 powder; (b) ultra-fine VC powder
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Tab.1 Chemical composition of Q235 substrate and H13 powder

wt.%
Materials C Si Mn Mo \' Cr S P Fe
Q235 0.14~0.22 <0.30  0.30~0.65 <0.05 Bal.
H13 0.4 1.0 0.4 1.5 1.0 52 Bal.
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Fig.2 Microstructure of laser cladded H13/VC coatings with different VC contents
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Fig.3 XRD patterns of laser cladded H13/VC
coatings with different VC contents
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Fig.4 SEM images of microstructure of laser cladded H13/VC composite coatings
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Tab.2 EDS element analysis of inter and core dendrites of composite coatings with different VC contents

wt. %
Materials Fe Cr \% C Mo Si Mn
C 1 92.9 3.1 1.2 1.6 0.7 0.5 0.3
0%VC ore (1)
Inter (2) 91.9 3.6 1.6 1.2 0.6 0.6 0.4
C 3 89.2 4.1 2.6 1.6 1.0 0.8 0.7
2%VC ore (3)
Inter (4) 91.3 3.6 2.1 1.1 0.8 0.6 0.5
C 5 93.2 2.7 1.4 1.2 0.6 0.5 0.4
5%VC ore (5)
Inter (6) 89.8 3.7 2.7 1.2 1.3 0.7 0.6
Core (7) 89.4 4.5 2.0 1.8 0.9 0.9 0.5
10%VC
Inter (8) 85.9 5.8 3.5 1.8 1.3 1.1 0.7

2.5 pm

K5 VC BEZMECN 10%M30EE A H13/VC 321 EDS JC& M 454
Fig.5 EDS mapping profiles of of laser cladded H13/VC composite coatings with 10% VC content
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cladded H13/VC composite coatings with different VC
contents: (a) wear volume; (b) friction-coefficient
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