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The Brake Performance of Sintered Friction Materials
Developed for High Speed Trains

Sola Chung”, Uiseok Hong and Ho Jang

Dept. of Material Science and Engineering, Korea University

Abstract — The brake performance of sintered friction materials for the high speed train was studied. In this
study, newly developed sintered materials based on copper were compared with the commercial products for high
speed trains. They were tested on a 1/5 scale dynamometer using low carbon steel disks. Effectiveness, fade, and
recovery tests were carried out to examine friction performance and the change of disk thickness variation (DTV)
during brake applications and noise propensity were also evaluated. Results showed that the two sintered friction
materials exhibit similar friction coefficients and braking performance, whereas the newly developed friction
material was superior in terms of DTV generation and noise propensity to the commercial friction material. The
improvement of the newly developed friction material was attributed to the high graphite content which reduced
the stick-slip phenomena and prevented uneven disk wear by producing friction films on the counter disk.
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Fig. 1. SEM surface morphology of the developed
friction materials.

Fig. 2. SEM surface morphology of the commercial
friction materials.
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Fig. 3. Friction coefficient of effectiveness test.

Journal of the KSTLE

Bae} - gl - A%

o] Far 9 39S vehiA dote). 29} vt
ZA) o] vl WASHE 4] o]dx Ho]Fo)
U 2E9] @S] nlolag Eo YFE A4S AY
&17] 91819, 60dB oo &gt Fuld wel
Azt AgEE Aoz ZHEJT

3. AIE Zat % uF

3-1. MSAIE

3-1-1. EEAE

FEAFe &5 B 7w Wl ule vfEEA
< sk Aol o AlE Ade 2330l Vel
o A 153 Al WU AlF ojdd] 8% A+
2A FYT WS el ofe AdEloltt. Al
288 AEe HUALS B3 mEAT oFgsE &
2% dajo|a, Al 3EHAHS A 1, 2 Ho|=J|E
18 5 Age AgoE vpEAl 2 tiavt dold
& e Fof FEEE vpEATS ¥skE SAT A
Folok. NAE &l e vhE 54 =24 o
24 ot A 1583} Al 283 AlE F 100 km/h
9] oM AFPS o, FEAZFES AHET 9o
aZAGTE AR FE ANS A npEAR oF
v B4 v T AES ARG Aol B
74 =7F ZrlsiA uidAgTL st FEE U
ERiSith.

3-1-2. Ho|=-315 AlY

Ho|=3)E AlFL oA wiEAITY 5 8] 7
At @Rl Hole @4s &= A sk
A 3E AYE SHse AP ot Hol=-
35 Ao AAE 27 40 vEF AT 12} Flo]
zoM et Hadss F A B OEF 300°CoiH,
22} HolE M= 320°CE I © FEA 50t
ottt Hol=318E Al oA mpEAFe} 2EE
MEE g83Fo] 4 33] vt P v on
T Al B wp ZAlee] g550] TR E 035 0]
32 73 A g S & g 5 Utk 22Ut
&7 Tl Sk 23} Ho|=3E AlgdFoM e Y
F9] viEAIG7E F8Fe] nEAIS B A o'
ZF 9 FFE Hola ot 3EAY oA &

J=e 719 FdsA vt

>~

3-2. DTV W&t AIH
txz9] FRAQ) nAR2 Hale} vlEAe A2



[+ -1 3 1st Fade & Recovery
—&@— Developed materials
0.8 . —&— Commercial materials
5
vg 6.7
'™
@ 06}
2 6
5]
= 05
L
B 04 M el b §ﬁ
S
[
0.3
0.2

.1
1231 234587891012346567 8951011121314
Number of Braking

1st Fade & Recovery
Developed materials
—@—— Commercial materials

Temperature(°C)
8888588 E8BENE

-

123123456678 9101234567891011121314
Number of Braking

1 —r— —rr T T Tt

09 2nd Fade & Recovery
—@— Developed materials
08l —&@— Commercial materials
oo
H
E 0.7
T 06
<]
Q
2
=
2 o4
e
uw
0.3
0.2t
0.1
1231234867810 M2314151 2 3456 7 8 91011121314
Number of Braking
340 - - S - v
320+
300+
280
260 |

Temprature(°C})
N NN
883

28883883

2nd Fade & Recovery
Developed materials

r‘ —&— Commercial materials

123123456789101M21314151 2 34 5 6 7 8 91011121314
Number of Braking

Fig. 4. Friction coefficients and temperature varia—
tion during fade and recovery tests.
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Table 1. Differences of disk thickness variation

Initial Final DTV

DTV(um)  DTV(um) variation(pm)
Developed 357 37.5 1.8
materials ’ ’
Commercial 38.0 693 313
materials ’ ’ ’
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Table 2. Differences of friction coefficients (Ap)as a
function of sliding speed with cast iron disk

gray cast iron

Commercial Developed Commercial Developed
materials materials materials materials

Ma75-ph Haz5-lu Mio-Lhy Mio=fhi

Ist 0.075 0.062 0.036 0.039
2nd 0.097 0.080 0.055 0.057
3rd 0.108 0.055 0.053 0.021
average  0.093 0.066 0.048 0.039
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Fig. 6. Friction coefficients of developed and com-
mercial friction materials as a function of sliding
speed with low carbon steel disk.

Table 3. Differences of friction coefficients (Ap) as a
function of sliding speed with low carbon steel disks

low carbon steel
Commercial Developed Commercial Developed
materials materials materials materials
U375~ M37.5= 11 Hmax=Manin Mmax=Hmin
Ist 0.126 0.095 0.126 0.095
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Fig. 7. Friction coefficients of developed and com-
mercial materials during the noise test.
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Fig. 8. Accumulated dB which is measured micro-
phone during the noise test.
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