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Study on Forming Quality . Microstructure and Properties of
Multi-Lap Cladding on the Surface of Gray Cast Iron

GUO Shirui,ZHAO Yang,CUI Lujun,ZHENG Bo,CHEN Yonggian
(School of Mechanical &. Electronic Engineering, Zhongyuan University of Technology.Zhengzhou 450007 , China)

Abstract:In order to strengthen the repair of damaged iron castings, improve their performance, and extend
service life. A high-energy density laser was used to prepare a multi-pass iron-based alloy cladding layer on the
surface of gray cast iron HT250. The overlap rate was optimized by two important quality indicators, the dilution rate
of the coating and the surface flatness. The cross-sectional morphology was measured with a stereo microscope, the
metallographic structure was photographed with an optical microscope,and the digital Vickers hardness tester was
used to test the microhardness. The results show that when the overlap rate is 35% , the dilution rate and surface
flatness of the coating are the optimal,and the dilution rate is only 5. 16 %. The microstructure of the coating from
bottom to top is coarse dendrites and cellular crystals, cross-grown columnar crystals, equiaxed crystals. After the
overlapping area is remelted and crystallized, sparsely distributed honeycomb crystals are formed. The average
microhardness is 834 HV, 3 ,and the performance is significantly improved compared to the gray cast iron. It provides
an important reference for repairing and strengthening cast iron by laser cladding.
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Fig. 1 Cross-sectional morphology of multi-pass cladding:

(a)Overlap rate 25% ; (b)Overlap rate 35% ; (c)Overlap rate 45% ; (d) Overlap rate 55% ; (e)Overlap rate 65%
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Table 1 Geometry characteristic data of cladding layer under different overlap ratios

Overlap rate /% Cladding area /mm? Dilution area /mm?

Dilution rate/%  Melting width/mm Melting height/mm Surface flatness

25 21.1 1. 69
35 24.08 1.31
45 19. 62 1. 57
55 18. 69 1. 60

7.42 15.17 1.9 0.73
5.16 14. 27 1.92 0. 88
7.41 12.23 1. 99 0. 81
7.89 10. 17 2.35 0.78
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Fig. 2 Microstructure of cladding layers: (a) Top; (b)Middle; (c¢)Bottom; (d) Overlap area
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Fig. 3 Microhardness of cladding layer: (a) The hardness distribution of the cladding layer under different lap ratios;
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