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Wheel/Rail Interaction Forces Continuously
Measuring System for 1 : 5th Scale Roller Rig

REN Lihui , HUANG Lei , ZHOU Jinsong . PAN Jianzhuang
(Institute of Railway & Urban Rail Transit. Tongji University,
Shanghai 201804 , China)

Abstract:

evaluated by the wheel/rail interaction forces. A wheel/rail

The safety of the railway vehicle is mainly

interaction forces continuously measuring system for a 1 : 5th
scale roller rig in Tongji University is developed. The finite
element method analysis and experiment studies are carried
out to find the desirable positions of strain gauge on 1 : 5th
scale wheelset. Then an instrumented wheelset for
continuously measuring wheel/rail interaction forces of 1 :
5th scale roller rig is developed. The lateral forces are
measured directly from the strain gauges on the wheel plate. A
simple cosine strain gauges bridge and a direct current strain
gauges bridge are practised on left and right wheel
respectively. The wheel/rail interaction vetical forces are
indirectly calculated according to the axle bend moments and
lateral forces on wheels. The output characteristics of all

strain gauge bridges are obtained through static calibration and
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the prcision of cosine gauges bridges is better than that of
direct current gauges bridge. Finally the wheel/rail interaction

forces of 1 : 5th roller rig are given by this measuring
system.
Key words: roller rig; wheel/rail interaction force;

measure; intrumented wheelset
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Fig.1 1 : 5th scale railway roller rig in Tongji University
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Fig.2 Stress measuring positions on 1 : 5th scale wheelset
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Fig.3 Stresses of 1 : 5th scale wheelset under

vertical load
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Fig.4 Stresses of 1 : 5th scale wheelset under

lateral load
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Fig.5 Simple cosine bridge arrangement and its

strain gauges distribution on wheel plate
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Fig.6 Direct current bridge arrangement and its

strain gauges distribution on wheel plate
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Fig.7 Measuring method for vertical wheel/rail force
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Fig.8 Prototype of 1 : 5th scale instrumented wheelset
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Fig.9 Calibration curves of simple cosine and direct

current measuring bridge
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Fig.10 Output comparison of simple cosine measuring

bridge under vertical or lateral load
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Fig.11 Error curves of simple cosine and direct

current measuring bridge
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Fig.12 Diagram of wheel/rail forces continuously

measuring system for 1 : 5th scale roller rig
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Fig.13 Measured wheel/rail forces on 1 : 5th scale
roller rig with instrumented wheelset
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Fig.14 Derailment coefficients of 1 : 5th scale rolling stock
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