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Abstract

This paper takes the shaft end grounding device of high-speed EMU as the research object, the
wear characteristics of carbon brushes under CuSn6 and CuSn12 friction discs were studied. The
tests with current of 0 A, 250 A, 470 A and 700 A, simulated speed of 160 km, 250 km, 300 km and
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350 km and contact pressure of 10 N, 15 N, 20 N, 25 N and 30 N were carried out on the rail vehicle
grounding device wear tester to study the effects of current, speed and pressure on the wear per-
formance of carbon brushes and friction discs. The research shows that when there is no current,
the wear rate of carbon brush first increases and then decreases with the increase of contact
pressure. A reasonable contact pressure is conducive to reduce the wear rate of carbon brush; the
wear rate and equilibrium temperature of carbon brush and friction disk increase with the in-
crease of current, and the electro erosion wear between friction disk and carbon brush increases
gradually with the increase of current; larger hardness can reduce the wear rate of friction disc.
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Figure 1. Testing system
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Figure 2. Grounding device car-
bon brush assembly
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Figure 3. Friction disc
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Figure 5. Picture of friction disc under 470 A test
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Figure 6. Variation of carbon brush wear rate with current under dif-
ferent contact pressure
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Figure 7. Variation of wear rate of friction disc with current under
different contact pressure
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Figure 8. Variation of carbon brush wear rate with current at differ-

ent vehicle speeds
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Figure 9. Variation of wear rate of friction disc with current at dif-
ferent vehicle speeds
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Figure 10. Variation of carbon brush balance temperature with cur-
rent under different contact pressure

10. [EHEMRE D TR TR B RER AT

180
160 - .
140 .
2 120
’%‘ ;
= 1002 .
§
80+ .
i
60 | 1
il —6—Fn=10N
40 f —A—Fn=15N
—+—Fn=20N
20+ —*—Fn=25N
0 1 1 1 L 1 1 Fn=30N
0 100 200 300 400 500 600 700 800
HLIR/A
(a) CuSn6
180 ; ; : | ; ; ,

60 - ]
——Fn=10N
40+ —a—Fn=15N
—+—Fn=20N
20+ —*—Fn=25N
0 L 1 L L L Il u Fn=30N
0 100 200 300 400 500 600 700 800
LA
(b) CuSn12

Figure 11. Variation of equilibrium temperature of friction disc with
current under different contact pressure
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Figure 12. Variation of carbon brush temperature with current at dif-
ferent speeds

B 12. TEHRE TR AR R R ¢

W 13 B N E R JI7E 20 N EE S AL 0P85 il 5 70 A (R 423 1 Bl P 1 AR B oL, N T LR
W, TEE A —E R CuSn6 BEHEILA CuSnl2 EEEEAL 1)Vl 5 6 5 42 3 (1 3 i 6 K s 7R3 —
SE N, PR P 11 B 4000 R 35 B o HL IR I N T B O s A TR IR /NI S R B, CuSn6 R 48~ i
FE/NT CuSnl2 BEEAE V5% o

DOI: 10.12677/0jtt.2022.113027 284 BB EEFW/ N


https://doi.org/10.12677/ojtt.2022.113027

CREE-E

160
140 o
120 Y ;;;f}i;‘%
O =
B100——— — — %
i)
& 80
5
1 60-
X
B 40 ——v=160km/h
—2—y=250km/h
20+ ——v=300km/h
0 ——v=350km/h
0 100 200 300 400 500 600 700 800
HL/A
(a) CuSn6
160
140+
120+
w1000
uc|
& 80
i
0 60"
E
B 40l ——v=160km/h
&—y=250km/h
20t —+—v=300km/h
—+—v=350km/h
0 L L L L T T
0 100 200 300 400 500 600 700 800
HL A
(b) CuSn12

Figure 13. Variation of friction disc temperature with current at dif-
ferent speeds
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