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Development and application of braking materials for modern rail transit vehicles
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2.Beijing Tianyishangjia New Material Corp., Ltd., Beijing 100094, China)

Abstract: The working conditions and requirements of the corresponding materials of the friction pair composed of
brake pad and brake disc in disc brake device for rail transit vehicles are analyzed. The characteristics and
application fields of cast iron, resin-based brake pad and powder metallurgy brake pads are summarized. The main
focus is on the analysis of the functions of varied components in iron-based and copper-based powder metallurgy
brake pads, as well as the key factors that determine their friction and wear performance. Based on the formation
mechanism of hot spots on brake discs, the effect of shape and arrangement of brake pads on the heat distribution of
brake disc is analyzed. Moreover, the development of cast iron, cast steel, forged steel, metal matrix composite,
and C/C composite brake disc is elucidated briefly. Finally, the key research directions on the design and
manufacture of the brake materials for modern rail transit are also proposed.
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Fig.1  Friction pairs of brake pad/brake disk in disc brake device
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Fig.2 Instantaneous friction coefficient of brake pad in high
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speed trains
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1 40~80 3~20 5~15 2~8 5~15 — — 3~30 —  3~10 Mn 0~3,Ni 0~2 %HE TGV ¥4
275 - - — — 5 20 — — — 7 [E

3 40~60 2~7 — — 10~15 — @ — - = —  Fe+Ni2~20;Mo 3~8,Fi% 8~15 HAH T4
4 HE —  — 5~15 =25 — 5 — — — — I ICE %5335 %
5 50~80 — K10 k20 5~15 k5 @ — — — — MoS, 3% 20;Ti 2~ 10 B

6 60 - - — — 5 — 20 15 — — 2H

7 70 - - - = 5 — 20 — — exE|

8§ 445 — @ — — — 5 — 35 5 — eS|

9 445 — — — 15 15 — — — — —

0 675 — @ — — 715 — 15 10 MgO 15 B AL 04 ESE|

11 61-~62 6 — 7-8 6 — — — — — — B
12 709 63 109 — 74 45 @ — — — — — P [
13 73 7 14 — 6 — — — — — — ESE|
14 62 12 7 8 7 4 — — — — — XKH
15 68 8 7 7 5 4 — — — — e[
16 60~75 3~8 2~5 2~6 5~11 1~6 3~5 — — 3~8 MoO5 2~ 8, HAhE N <2% i E
17 55~65 —  — 10~20 10~14 — — — — — MoS, 4~6,Ni 6~10,W 4~8, Hifth 10~15  p[=H

18 63~67 7~9 3~5 9~10 7~9 2~5 HAth 3 [
19 70~80 6~8 2~3 —  3~4 3-~5 3.5~5.0 Hith 32 o
20 64 7 8 8 8 5 — — — — — ]
21 72 10 3 5 2 8 — — — — — i
22 68 5 5 8 10 4 BaSO, [
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