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Fig. 1 Schematic diagrams of three kinds of friction pairs: (a)

Round; (b) Triangle; (c) Hexagon
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Fig. 2 Friction coefficients of three kinds of friction pairs with braking speed change (1.1 MPa): (a) 50 km/h; (b) 100 km/h; (c) 200

km/h; (d) 250 km/h

0.5

0.4

0.3

Friction coefficient

0.2

0.5

0.4

0.3

Friction coefficient

0.2

*—Round
4 —Triangle
*—Hexagon

0 20 40
Speed/(km-h™")

© *—Round
a—Triangle
* —Hexagon

100 150 200

Speed/(km*h™")

0 50

B3 3 B0 ) PR % DR A o 5l e B2 AR A 15 8075 MPa)
Fig. 3 Friction coefficients of three kinds of friction pairs with braking speed change (0.75 MPa): (a) 50 km/h; (b) 100 km/h; (c)
200 km/h; (d) 250 km/h
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Fig. 4 Friction coefficients of three kinds of friction pairs with braking speed change (0.5 MPa): (a) 50 km/h; (b) 100 km/h; (c) 200

km/h; (d) 250 km/h
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Table 1 Average friction coefficient of three friction pair

NP REBE NSt T LU Y, 3 PR 128 B LA
Hoam K720 0.04, DAL, JH I EESE R K2R TR 3 %
TME AT 73 Y R HEAR A R IK M o SXR M, fE
VB AR A RN, 2 R Y B T
DA R SRR SSCE B BE RE AR B

22 HIBEBRmMEEZGETME
K5 Fﬁmjvﬁ%Jz)J:EEz 250 km/h. |2l % 77 1.1 MPa

Average coefficient of friction

Pressure/MPa 50 km/h 100 km/h 200 km/h 250 km/h
Round Tri” Hex" Round Tri” Hex” Round  Tri" Hex" Round  Tri”  Hex"
1.1 037 040 0.38 0.36 0.37 0.35 0.36 0.36 0.36 0.36 0.37 0.37
0.75 039 041 039 0.36 0.39 0.36 0.37 0.38 0.37 0.38 0.40 0.39
0.50 040 044 041 0.37 0.40 0.37 0.38 0.40 0.39 0.40 0.43 0.41

1) Tri: triangle; Hex: hexagon.
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Fig. 5 Surface temperature field evolution of round friction pairs with time (250 km/h, 1.1 MPa): (a) 4 s; (b) 11 s; (c) 18 s; (d) 33 s;

(e)40ss;(H) 47 s
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Influence of geometry of brake pad on
disc temperature and friction performance

YANG Jun-ying', GAO Fei', SUN Ye?, HAN Xiao-ming'

(1. Engineering Research Center of Continuous Extrusion, Ministry of Education,
Dalian Jiaotong University, Dalian 116028, China;
2. Taiyuan Railway Administration, Taiyuan 030013, China)

Abstract: The pattern of a friction pair is one of the important factors that affect the friction braking performance. For
three different kinds of friction pairs formed with round, triangle and hexagon pad, the braking experiments were
conducted on an inertia test bench under the conditions of 0.5-1.1 MPa braking pressure and 50—250 km/h initial
speeds. The effects of friction pair on the friction coefficient and disc surface temperature were investigated. The results
show that the effect of the brake pad geometry on the friction coefficient is related to the braking conditions. At lower
braking speed, the friction coefficient is sensitive to the pad geometry. The friction coefficient of the triangle friction
pair is higher than that of the other two friction pairs due to the higher proportion of the area in the lower temperature
region. The temperature evolution of three kinds of friction pairs is related to the distribution of the actual contact arc in
the friction region. In the initial stage of braking, due to the influence of the friction history of the brake disk, the
uneven wear of the disk causes the actual contact arc on both sides of the friction region. The narrow band high
temperature areas have firstly formed on both sides. With the braking process, the actual contact arc distribution is
consistent with the theoretical contact arc distribution. The narrow band high temperature areas move towards the
middle of friction area, and merge into an annular high temperature area. The shape and position of the pad lead to the
difference of heat flow input, which has no obvious influence on the temperature distribution.

Key words: braking; friction coefficient; temperature field; friction pair
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