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A Study on the Measurement of Disc-Pad Friction Coefficient for HSR-350x
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Abstract

In general, the braking system of high speed train has an important role for the safety of the train. To stop the train
safely at its pre-decided position, it is necessary to combine the various brakes properly. The Korean high speed train
(HSR-350x) has adopted a combined electrical and mechanical (friction) braking system. In this study, the measuring
method that can obtain the disc braking forces and friction coefficient between disc and pad during on-line test of
HSR-350x has been suggested and verified through the comparison of the results obtained from this method and those

of the results of the dynamo-tests.
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Fig. 2. Disc braking assembly
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Table. 1. Braking apparatuses per each bogie

N £ bogi BMBMBM BT BT BT BT|BMBM BMT al
o OF bogie 112034, 5/6|/7|8/ 910
Tread 414 414116
Mechanical .
brake Wheel disc 2 2 4
Disc 6| 6| 6|6 24
Eddy current brake 1) 1)1 4
Electflc brake 12022 22 lal 1o
(regenerative/rheostatic)

Table 2. Sensor installation positions and measuring forces

Installation |Measuring|Measuring

.. . Sensor type
position strain force yp

Left | Bending | Friction
Upper | Shear

Strain gauge(Half Bridge)

Clamping | Strain gauge(Half Bridge)

Bending | Friction | Strain gauge(Half Bridge)

Left

Lower| Shear Sensorized caliper

(Full Bridge)
Strain gauge(Half Bridge)

Clampin;
Caliper ping

Right Bending | Friction
Upper | Shear

Right | Bending
Lower | Shear

Clamping | Strain gauge(Half Bridge)

Friction | Strain gauge(Half Bridge)

Clamping | Strain gauge(Half Bridge)

Sensorized hanger
(Full Bridge)

Strain gauge(Half Bridge)

Left Axial Friction

Hanger

Right | Axial Friction
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Fig. 3. Sensors and installation views
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Fig. 5. Strain analysis resuilt
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Fig. 6. Relations between load and strain
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Fig. 7. Measured forces at hanger and caliper
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Fig. 9. Measured result of disc-pad friction coefficient
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Fig. 10. Comparison between measured data and simulation results
of train speed and braking distance
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