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Table 1 Laser cladding parameter scheme
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Table 2 Point scanning energy spectrum of the black
dispersed spherical phase

JLE S 551 % JEF 53 K%
Fe 80.77 78.48
Cu 1315 11.23
S 6.08 10.29

(a) P=800W, v=1000 mm/min

(b) P=1000W, v=1000 mm/min

(¢c) P=1200W, v=1000 mm/min
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Fig. 1 The macro morphologies of the surfaces of the samples under different laser powers ( 30 g powder+30 g glue )
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(b) P=1000W
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Fig. 2 The high magnification morphologies of the surfaces of the samples with different laser powers
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Fig. 3 EDS point scanning of the black spherical phase of the 800 W cladding sample
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Fig. 4 SEM morphologies of the cross-section of the cladding sample with 1 200 W
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Fig. 5 EDS line scan analysis spectrums of the cross-sections of the samples with different laser powers
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Fig. 6 SEM morphologies of the surfaces of the composite materials under different laser powers
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Fig. 7 High magnification morphologies and EDS line scan analysis maps of the Cross-section of the composite materials with different laser powers
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Fig. 8 High and low magnification SEM microstructures of the surfaces of the samples under different laser scanning speeds
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Fig. 9 EDS line scan analysis spectrums of the cross-sections of the samples with different laser scanning speeds
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Influence of Laser Cladding Process Parameters on Microstructure of
Copper-Steel Bimetallic Composites

MIAO Zhe-yu', GAO Yi-min', WANG Yi-ran', SHI Qing—feng?®, QI Yun—fei®
(1. State Key Laboratory for Mechanical Behavior of Materials, School of Materials Science and Engineering, Xi'an Jiaotong
University, Xi'an 710049, Shaanxi, China; 2. China Railway Baoji Bridge Group Co., Ltd., Baoji 721006, Shaanxi, China)

Abstract:

Q235 steel sliding bed plate of railway turnout components needs to be oiled manually to reduce friction,
resulting in a great waste of human and material resources. Copper/steel bimetallic composites are formed
by using copper matrix materials with self-lubricating properties and steel materials, which can realize
the function of antifriction, wear resistance and corrosion resistance. It has great application prospects as
sliding bed plate materials. Copper/steel bimetallic composites can be prepared efficiently by laser cladding
technology, and laser cladding parameters have an important impact on the properties of the materials. In this
paper, the effects of laser cladding process parameters on the microstructure of cladding layer were studied,
and different laser power and scanning rate parameters were analyzed. The results showed that when the
powder binder ratio was 1: 1 and the preset powder thickness was 1mm, the microstructure of the cladding
layer was the best when the laser power was 1 000 W and the laser scanning rate was 1 000 mm / min, which
consisted of a- Copper phase and FesCuS dispersed phase, and the microstructure at the interface was o-
Copper phase, iron rich phase and Fe,CuS dispersed phase, obtaining a good metallurgical bonding at the
interface.

Key words:
copper-steel bimetal composite; laser cladding; process parameters
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