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Remanufacturing Railway Wheels with Web Plate Hole by Laser Cladding Cracks

CHEN Chang-yi, CHEN Jiang
(Dalu Laser Technology Co., Ltd., Shenyang 110136)

Abstract: The Railway wheel generated fatigue cracks at the wheel web plate holes, which would arouse safe servicing
problem. In order to remanufacture the wheels with web plate hole cracks, laser cladding technique was employed to fabricate
nickel-based alloy coatings on steel CL60 from which the railway wheels were made. Microstructure and properties of the
laser clad samples were analysed. The results showed that the cladding layer was free of cracks, inclusions, pores and other
defects, and metallurgically bonded with the substrate material. The clad microstructure was cast austenite, mainly composed
of eutectic and hypoeutectic phases. Mechanical performance of the laser clad samples was better than the wheel steel CL60.
Its elongation was 90 % higher than the wheel base, impact toughness increased by 2 to 3 times, microhardness of clad
increased by about 50 %, fatigue strength increased by 2.2 times. The process has applied to production practices, test running
by the hundred thousand kilometers verificated the laser remanufactured wheels could meet requirements of rail freight.
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Table 1 Chemical composition of CL60 steel (w/%)

T C Si Mn Cr Ni

£+ 0.51~0.56 0.15~0.40 0.65~0.80 0.15~0.25 <0.25

& Cu Al V S P Fe

&8 <025 <0.04 0.08~0.15 <0.015 <0.02 £K&
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Fig.1 Truck wheel web plate hole
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Fig.2 Cracks around the web plate hole
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Table 2 Chemical composition of the DLF-nickel-based
alloy powder (w/%)

) C Mn Si Cr Mo
e 0.01 0.5 0.3 20~24 8~12
LTHE W Al Ti Ni

& B 6~10 1.2~30 1.0~28 & B
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Fig.3 Microstructure of the substrate
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Fig.5 Microstructure of the transition zone
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Fig.4 Microstructure of the laser clad
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Fig.6 Microstructure of the HAZ
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Table 3 Microhardness HV, of the laser cladding sample
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Table 4 Mechanical properties of the laser cladding samples and substrate material

R K A OB Pihisk)E / MPa JERRGR)JE [ MPa TR [ %
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Table 5 Impact toughness of the samples
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Table 6 Fatigue performance of the samples
ZVE % 3k %/ (x10°)
R A 378  3.10 2.91
50 %RLAF+50 Yok )R 5.94  4.63 5.87
100 % fEELKETE 2 105 108 10.6
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