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Fig.1 SEM morphology (a) and particle size distribution (b) of 304L stainless steel powder
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Fig. 2 Size of wheel and rail samples
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Fig. 3 Partial repair of wheel sample by laser cladding
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Fig.4 Changing curves of friction coefficient vs cycle number of
wheel and rail samples under different temperature and

humidity conditions
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Fig. 5 Wear mass loss of weared wheel and rail samples under

different temperature and humidity conditions
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Fig. 6 Surface morphology of cladding layer after wear under different temperature and humidity conditions
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Fig.7 Surface hardness of wheel and rail samples before and
after rolling friction wear test under different

temperature and humidity condition
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Fig. 8 Surface wear morphology of wheel samples under different temperature and relative humidity conditions: (a, d, g) matrix;

(b, e, h) bond zone between matrix and cladding layer and (c, f, i) cladding layer
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B9 FEREMEXEESZETERINF S EERT IR

Fig.9 Profile wear morphology of wheel samples under different temperature and relative humidity conditions: (a, d, g) left bond zone;

(b, e, h) cladding layer and (c, f, i) right bond zone
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Friction and Wear Properties of Wheel Partially Repaired by 304L Stainless Steel
Laser Cladding under Different Temperature and Humidity Conditions

YE Rongwei!, WANG XinjiZ, ZOU Gang?, XU Yixun?, HE Chenggang?*3, LI Shanggui2, LIU Jihua??

(1. School of Mechanical and Automation Engineering, 2. School of Rail Transportation, 3. Jiangmen Key Laboratory of Intelligent

Operation, Maintenance and Emergency Management for Rail Transit, Wuyi University, Jiangmen 529020, China)

Abstract: CI60 steel wheel samples were partrally repaired by laser cladding 304L stainless steel. The friction

and wear properties of repaired wheel samples under different temperature and relative humidity conditions (25 °C, 60%;
50 °C, 60%; 50 °C, 90%) were studied. The results show that the higher the temperature, the smaller the stable friction

factor; the relative humidity had almost no effect on the stable friction factor at 50 ‘C. The higher the temperature or the

lower the relative humidity, the greater the wear mass loss and crack length and angle of the partical repaired wheel.

Under the 25 °C and 60 % relative humidity condition, the bond zone between the cladding layer and the matrix on surface

of the wheel had large material spalling and multi-layer cracks with small angles near the matrix, the cracks propagated

inward, and the damage was serious. When the humidity was kept at 60% and the temperature increased to 50 °C, the

damage degree of the cladding layer was reduced, and there was an obvious dividing line and no obvious cracks in the

bond zone. When the temperature increased to 50 °C and the relative humidity increased to 90%, no obvious damage

existed in the cladding layer, the bond zon had a few spalling pits and the boundary between the cladding layer and matrix

was clear.

Key words: wheel; U75V steel rail; laser cladding repair; temperature; humidity; wear property
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