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Improvement of hardness of sports equipment by surface laser cladding

XING Yan-li,JIANG Wen-qi,JING Wen-hua
(Hengshui University , Hengshui 053000, China)

Abstract : In order to clarify the improvement effect of laser cladding technology on the hardness of sports equipment,
the influence of variable parameters including composite coating,inter layer stop time and laser scanning speed on the
hardness were analyzed. The influence of aluminum oxide content on the morphology, microhardness and wear resist-
ance of composite cladding layer were studied. What's more , the effects on multi-layer cladding on the microstructure
and hardness of laser cladding layer were researched. And the effects of laser scanning speed on the morphology , phase
composition , microstructure , composition and hardness distribution of the cladding layer were investigated. Theoretical
analysis and experimental verification are carried out. The results show that with the increase of cladding layer surface
distance , the microhardness of laser cladding layer will decrease,and the hardness of equipment will increase first and
then decrease ;the hardness of the first layer will increase with the decrease of cladding distance of the second layer;
with the increase of scanning speed, the microstructure of cladding layer will be refined,and the inhomogeneity of mi-
crostructure will be improved. At the same time , the thickness of the cladding layer decreases and the dilution ratio de-
creases ,which increases the average silicon content and improves the microhardness of the cladding layer.
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Fig. 1 XRD diffraction pattern
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Fig. 2 Hardness curves of different groups
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Tab. 1 EDS analysis of different areas of laser cladding layer

Cladding area Fe Ni Cr Si B C
The average distribution of lap joint area is 1 60. 09 23.44 11.04 3.60 3.64 1.83
Long dendrite 2 in lap junction 59.12 5.00 33.33 0.57 5.02 1.98
Small pieces in non Lap Zone 3 58.03 16.71 15.36 3.38 6.52 1.25
Non overlapping dendrite backbone 4 60. 53 19. 68 13. 44 3.36 3.17 1.34
Small particles in Lap Zone 5 63. 09 19. 63 13.44 2.63 1.51 1.23
Particles in Lap Zone 6 64. 60 13.26 20. 34 1. 46 0.44 1. 06
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Fig. 3 Hardness wear of cladding layer and substrate in different groups
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Fig. 4 Microstructure of multilayer cladding layer
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Tab. 2 Regional composition of laser cladding layer

Laser cladding zone Junction zone
Sample
Dendrite Interdendritic Dendrite | Interdendritic
number
Fe Si Fe Si Fe Si
S1 96.32 | 3.68 |96.35 | 3.65 97. 11 2.89
S2 94.40 | 5.60 |95.31 | 4.69 95.31 4.69
S3 93.98 | 6.74 |93.37 | 6.63 95. 56 4.44
4 93.26 | 6.74 |93.37 | 6.63 95.56 4.44
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