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Development of a Measuring Method for Dynamic Contact Forces between a
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ABSTRACT

A new method of dynamic contact force measurement between a pantograph and a contact wire is proposed in
this paper. The method does not require design modification of an original pantograph in order to install sensors

such as load cells.
inertial forces.
measured without noise mixing and thermal effects.

Contact forces can be expressed as the sum of vertical shear forces at the support points and
Using specially-designed strain gage rosettes, vertical shear forces at the supported points can be
In order to obtain contact forces from shear forces, 3 inertial

force compansation methods are proposed and compared in this paper. By validation process, the new proposed

measurement method is verified to be applicable to the on-line current collection test.
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fig 1 Free-body diagram of pan-head
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fig 2 Sensor installation for a contact force measurement
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Forces applied to the current collection plate
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fig 5 strain signals with a 15kg of weight loaded at
various stagger positions.
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table 2 inertia force compensation methods

method inertia force remark

1 mass compensation m*A2 m .
2 mass compensation | m/2*(Al1+A3) mass .Of
collection

3 mass compensation | m/3*(Al+A2+A3) plate

(Al, A2, and A3 mean left, middle, right accelerometers,
respectively)
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fig 8 test results obtained when a force is applied at 60
mm left stagger position
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fig 10 comparison between force estimates and an
applied force whose frequency is 7 Hz.
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fig 11 comparison between force estimates and an
applied force whose frequency is 12 Hz.
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