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Abstract : Combined with the vehicle—track coupling dynamic sub—model of the modern tram, multi—point contact
sub—model of wheel and rail and Archard material grinding wear sub—model, a predictive analysis model of
wheel wear was established. The accuracy of the model in this paper is verified by comparing with the results of
relevant references. It is used to calculate and analyze the influence of the widened gauge on the wheel wear of a
modern tram when it passes through a curved track with a small radius. The results show that: under the same
line condition, the abrasion of independent wheel rim is greater than that of non—independent wheel; the differ-
ence value is 0.94 mm at most, and the results for two kinds of wheel tread are close to each other. For the line
with small curve radius, the wheel rim wear is relatively small when the gauge width is 10-15 mm, while the
wheel rim wear is relatively uniform when the gauge width is 15 mm. The research results can provide useful
reference for modern tram vehicle maintenance.
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Tab.l1 Widened gauge in curved sections of subway design
specifications

Widening value/mm

Curve radius/m

Model B Model A
200=R>150 5 10
150=R>100 10 15
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Tab.2 Basic parameters of the vehicle model

Parameter item Value
Maximum operating speed/ (km/h) 70
Axle load/t 12

Wheel diameter/mm 660

Fixed wheelbase/mm 1 800
Minimum curve passing radius/m 25
Vehicle distance/m 10.4
Body heéight/m 3%

Body width/m 2.65
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Fig.6 Second and fourth wheelsets inner wheels
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Tab.3 The maximum friction of each wheel after the train passes 10 000 km under the condition of 15 mm widened gauge

Maximum wear of the outer wheels of the first and the third wheelsets/mm

Wheelset
eee Tread Rim Wheel back
Non-independent wheelsets 1.56 1.94 0
Independent wheelsets 1.75 2.88 0
Maximum wear of the inner wheels of the first and the third wheelsets/mm
Wheelset B
Tread Rim Wheel back
Non-independent wheelsets 1.85 0 2.15
Independent wheelsets 1.81 0.07 2.03
Maximum wear of the outer wheels of the second and the fourth wheelsets/mm
Wheelset -
Tread Rim Wheel back
Non-independent wheelsets 1.03 0 0.42
Independent wheelsets 0.02 0 0.59
Maximum wear of the inner wheels of the second and the fourth wheelsets/mm
Wheelset -
Tread Rim Wheel back
Non-independent wheelsets 0.89 0 0.04

Independent wheelsets 0.67 0.36 0.02
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Fig.8 First and third wheelsets inner wheels
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