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Effect of Makeup Gas Protection on Microstructure and Mechanical Properties of
Laser Cladded Stellite 6 Coating
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Abstract: To eliminate porosities and cracks of the Stellite 6 coating, makeup argon gas protection was ap-
plied during the laser cladding process. Microstructure and hardness of the coating were observed and analyzed
by optical metalgrapic (OM), X-ray diffractometer and vicker micro—hardness tester. The results show that
under the protection of makeup gas (flow rate 15 I./min), fine grain can be obtained with a low dilution rate,
caused by high cooling rate, and lower thermal stress; at the interface, interdendritic zones will be formed be-
tween the layers, improving mechanical properties of the coating; the grain grows along the direction (200),
consistent with §—Co; for multilayer conditions, the hardness is more uniform with the makeup gas protection.
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Table 1  Chemical composition of Stellite 6 (w/% )

Element C Cr Si w Fe

Content  1.15 29.00 1. 10 4.00 3.00

Element Mo Ni Mn Co

Content 1. 00 3.00 0. 50 Bal.
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Fig. 1  Schematic illustration of laser cladding process
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Fig. 2 Cross section morphologies of the coatings ob-
tained without/with makeup gas protection and direction

of hardness tests
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Fig. 4 XRD patterns of the cladded coating
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Fig.5 Microhardness curves of laser cladding specimen in vertical and horizontal direction of hardness tests
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