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ZHANG Dingquan?

Abstract; To develop pad matching for brake disc of SiCp/Al
composite, two formulas of metal series and ceramic series
were designed. Pads were formed respectively by using the
conventional and the microporous forming processes. Sample
inertia subscale test, constant speed friction test, full-scale
rig test and noise test were conducted. The results show that
the average friction coefficient in emergency braking, service
braking, and track simulation braking, and the static friction
coefficient of J65-217¢ pad by using the microporous forming
process can meet the requirements of urban rail vehicle. The
wear of J65-217c pad is 0.58 cm® « MJ™!, and its noise in
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service braking is 79. 3 to 93. 4 dB (A). The maximum
temperature of disc in the whole braking process is much
lower than 400 C. In addition, the fluctuation of friction
coefficient and wear of pad can be decreased effectively by
reducing metal filler while adding ceramic filler. The wear of
pad forming by using the conventional process is slightly lower
than that of the pad forming by using the microporous
process. Negative slope of friction coefficient-speed curve and
porosity guaranteed by the microporous process are beneficial
for reducing braking noise. As the braking force increases,
the noise increases. The fluctuation of friction coefficient of

subscale sample is smaller than that of full-scale pad.
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Fig.1 Forming process of composite brake pad
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Tab.1 Types and technical characteristics of pads
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Fig.2 8 pairs of pads for rig test
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Tab.2 Subscale test parameters of MM-1000
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FE#E A2 /mm 247
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il Bh M/ (mm X mm) $640X110
P/ (kg e m™2) 0. 46
H %3 S/ MPa 0.38
E&H3 £/ MPa 0.48
MM-1000 X% ] 5 BE R T AR/ cm? 10. 4
FE#E A2 /mm 50
BRI/ C 50
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Fig.3 MM-1000 friction test-bed
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Fig.4 Pad sample and dimensions
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Tab.3 Results of MM-1000 subscale test

FHEE  THRRE REER/ RRER/

MARS Tz % mm g

J65—102¢ 0. 369 88 0. 075 0. 24
J65—-102h 0. 394 88 0. 058 0.11
J65—-104h 0. 386 88 0. 063 0.16
J65—211h 0. 281 88 0. 048 0.08
J65—217¢ 0. 365 91 0. 055 0.12
J65—-217h 0. 301 89 0. 030 0. 06
J65—218¢c 0. 288 83 0.073 0. 25
J65—218h 0. 254 90 0. 248 0.07
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Fig.5 D-MS constant speed friction test-bed
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Fig.6 Average friction coefficient of constant speed test
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Fig.8 Volume wear rate of constant speed test

PIF W48 & WA AT RS TRER, X5
&R 7 R BETE R B R B AR T Y.

M 8 F] LIE i, 7E 100~ 200 °C il Fl 9 » K
43R - B A FR B B SR AR T 152, J65-218h 1 J65-
102¢ I R FUBEFE R B BT 10%. LA TR
FEEAMATREFE R R E , FIFEA BHEC T B IF A
o8 T2 W A RBEFEE g AL T2 M A%, 5 MM-
1000 5525 R —3.

2.3 IEAEM

oy B IR F A ] 3 R R AR R S KOF
T LR 7S P BRAT IR o R P MRS U ASONT ) 7 7E 121
E 20 b X L Bl A R A R B N S AT UL MRS
MR AN 7Bk 2 48 AWA6228 £ Th B it
RANFEIRIE & LR A B ANE 9 B, M sk
FETERE B, T 1T 2R 5 AR S R i
EAE. RIS B 10 23 18] 25 14, 500 3k 1 B il 3
FHL 0. 55 m, FEBSHLTAT & 1. 5 m, 5 AR5 &
JE—30 X FRE—PIERET MRS A 3hid s, 5
AT HILKIRE G385 BRE MR E, B85
iz FE T G D U A5 . MR IR
55 5 VR FF 4R HEAT R Bl DA 1 3l o R ) i
7 A R RGOEHME. TR S S R, 2 5]
LA TAE, B 5 U0k B XS &8 MRS
i XS, 522 5| s ML TG e, PRI, A1 AE R R
A3 X AR, RS S s I AR kil & HE
R A Bl AT A N 30 s, I 45 R A
N T BN B RS (E L, R R M M 3h
M 7 238 SR B Sy I R S s o A P EE R R 75

0.55 m B WA R

B9 BEUNAKEREFE

Fig.9 Test device for noise and its layout
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Tab.4 Typical items and its conditions for full-scale rig test

T Je &1 /kN BItHIRE/C W E/ (km « h™1)

B4R (1~5 ) 46.0 <100 80
BEAREE (6~10 1) 46.0 <70 80
BEARIS (11~16 D 38.5 <50 100

B4k 46.0 <100 40,60,80,100,110,100,80,60.,40

60 %0 Fil3h 23.0 <50 40,60,80,100,110,100.,80.60.40

BKH K3 38.5 <50 40,60,80,100,110,100,80,60,40

R, 45.0 <50

LR BRi2 38.5 <50 100
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Tab.5 Technical indexes of friction performance for composite brake pad of urban rail vehicle

SH TIR{E IRIE
B2 I S A EE R R A 0.31 0. 45~0, 000 2v (v A KB FHEE , km « h™1)
B R I Bh - 14 R 45 R B 0. 31 0. 43~0. 000 2v (v Rl shH) & E , km « h—1)
HEERE R 0.32
HRLZEE T 0. 25
BERER/ (em® « MJTD) 0.8
il R/ C 400
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BHEE J5 Rk b 33T, 1R 50 A e 458 2R A (B —
B o R B R BE 4 AR B AT AU RS T Bt
FIARME. HaE K TRAr 5 Bl 7 61T J5 S 1 25 201 3
TOURH il 3h T oL

B 12~14 530 FR S BIMA EE R EER
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T R EE R R K. J65-217c 7 F M EE 4
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S —3%,J65-217h [ J e B2 45 72 $0 B 3 Uk B
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Fig.11 Average friction coefficient of running-in test

R.NE 13 B2 sh T EFRERLIEH,
J65-217h.J65-218h F1 J65-217c ] F 1Y BE#E B X7
0.5 cm® « MJ 7 LLTF, J65-104h ] B (4 BB R B,
IKEN 0. 67cm® « MJ™', 550 72 i R B Y g R
PR B A — B A 14 B 20 3h T80 i s
G5 RKRE ,165-217c W) i 76N [F) 3R B T A MR 75 (A L
OV, 7E 84. 5~89. 8 dAB(A) Z|a], E-¥METE 5 Bl

M B AR, J65-104h i B IR HEE S . AT
052
—o— TIRME —— ERE
- o-J65-104h --4A-- J65-211h
048F _¢..J65-217h --o-- J65-218h
0= J65=217¢ o
& 0441 S0~ _ =
N R -0
B 040F v T R e e B T B Ty
# Q" 2o A
® {0l o 0 o
B o036 0 U o=@
0.32F
028 060 80 100 110 100 80 60 40

HEE/(km - h7')
12 ZSHzhEHEERY

Fig.12 Average friction coefficient of emergency braking
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Fig.15 Average friction coefficient of service braking
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Fig.16 Wear in service braking
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Fig.17 Noise in service braking
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Fig.18 Static friction coefficient of J65-217¢
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Fig.19 Friction coefficient of J65-217¢ and maximum

temperature of disc in track simulation test
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