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Abstract : Wheel treads of E.M.U, are usually under a heavy thermal load by brake frictional heat between wheel and
brake shoe and damaged by repeated thermal and mechanical loads. To examine the cause of wheel tread damage of
E.M.U.'s in service running, a systematic approach has been used. This study is composed of three parts. Frictional heat
analysis was conducted in the first part by finite element method. Two kinds of brake shoes in service were considered.
In the second part, experimental study was carried out on a brake dynamometer. Temperatures were measured for the
two brake shoes. And experimental study in service running E.M.U.'s was performed. Wheel and brake shoe tempe-
ratures were measured by using thermocouples and temperature indicating strips. Finally metallurgical characteristics
were examined by a SEM/EDS and the cause of the wheel damage was analyzed. It seems that aggregated ferrous
component is a main cause of the wheel tread damage.

Key words : Wheel tread(X} 5 %), E.M.U.(Electrical Multiple Unit, E’\]%—j:_i 2}55), Brake frictional heat(A] 5
n}2k ), Wheel(X}&), Brake shoe(#] &2}), Wheel tread damage(ZH5 20 =7)
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Fig. 1 The tread brake

Fig. 2 Damage of the wheel
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Table 1 Material Propetties of the brake shoe
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Table 2 Simulated maximum temperatures of the brake shoes

ATl aen | gy AL =0
271&% AA} BA}
60km/h 100°C 33kN 189.41 189.01
80km/h 100°C 33kN 235.28 234.65
100km/h 100°C 33kN 287.05 286.22
60km/h 100°C 43kN 204.93 204.48
80km/h 100°C 43kN 257.78 257.12
100km/h 100°C 43kN 317.51 316.54
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(a) Brake shoe ‘A’
Fig. 3 Temperatures of the brake shoes(100km/h, 100°C,
43kN)
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(a) Brake shoe ‘A’
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(b) Brake shoe ‘B’
Fig. 4 Temperatures of the brake shoes(100km/h, 100°C,

43kN)
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Table 3 Maximum temperatures on brake tests

A2t A5
ob | HALECC) | HaLx(C0)
AA} BAk AA} BA}
40km/h | 60°C | 33kN | 56.0 | 60.0 | 51.5 | 60.0
60km/h | 60°C | 33kN | 88.5 | 99.0 | 80.0 | 86.5
80km/h | 60°C | 33kN | 147.0 | 201.0 | 127.5 | 135.0
100km/h | 60°C | 33kN | 212.5 | 207.5 | 182.0 | 148.0
40km/h | 60°C | 43kN | 100.0 } 77.0 | 955 | 755
60km/h | 60°C | 43kN | 129.5 | 112,0 | 120.0 | 104.5
80km/h | 60°C | 43kN | 189.0 | 122.0 | 162.0 | 105.5
100km/h | 60°C | 43kN | 262.5 | 237.5 | 207.5 | 177.5
40km/h | 100°C | 33kN | 145.0 | 130.0 | 125.0 | 117.5
60km/h [ 100°C | 33kN | 197.5 | 1450 | 155.0 | 134.0
80km/h | 100°C | 33kN | 260.0 | 178.0 | 194.0 | 165.0
100km/h | 100°C | 33kN | 289.0 | 190.0 | 235.0 | 195.0
40km/h [100°C | 43kN | 147.5 | 125.0 | 139.0 | 128.0
60km/h [100°C | 43kN | 177.5 | 191.0 | 160.0 | 155.0
80km/h {100°C | 43kN | 215.0 | 215.0 | 1920 | 1775
100km/h | 100°C | 43kN | 265.0 | 267.5 | 237.0 | 220.0
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A Study on the Brake Frictional Heat between Wheel Tread and Brake Shoe of EM.U.'s

(a) Brake shoe ‘A’

Ht o

(b) Brake shoe
Fig. 7 Temperatures on brake tests (100km/h, 43kN, 100°C)
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(b) Brake shoe ‘B’
Fig. 8 Temperatures of the wheel and brake shoe on brake tests
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Fig. 9 Comparison between test and analysis (100kmvh,
43kN, 100°C)
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(a) Brake shoe ‘A’
Fig. 10 Wheel tread after brake tests

(b) Brake shoe ‘B’
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Fig. 12 Surface maximum temperatures on running tests
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(b) Brake shoe ‘B’
Fig. 14 Brake shoe temperatures on running tests (Cheonggu
— Sindang)
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(a) Brake shoe ‘A’ (b) Brake shoe ‘B’
Fig. 16 SEM photographs of the brake shoe
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