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ANTR) 50 P s 36 7 92 1 3 BEE 40 A1 R s R BE 4%
PEREMIZE SR, X INRPAEZE SRR, oo
T RA B X

ASCHET UIC bt IR &4, R 40 b ikss:
B 121 Bl AT 2R G AT IR, 5B
LLANPAGACRAE BT Ty, W ELIRE . R R 3
SR EE R, PRI MAE LRI AT 1:1 R824 B w
ZERA .
1 R
1:1 B AR FH A A B rE AL, RSFR d
640 mm X 80 mm, 4 L3N 4 /& d 310 mm X 20 mm
PO BE, HIZHEA RN 4CrSMoSiV. 1)
il Bl o A O KB AR, B R
A EAEESE. 10 HIBhiE A B 18 AN NI EE
PEYLLH R, 45 L 30 i R A2 B =N AS R BE e
i, PRSI A EAR 2 B8 32217 mm®. 6292
mm®, PIFEIEHE A WE 1 s, REBEAE AN
BD2500/15000 #3535 /7 1:1 REE 5 TM-1 B4
FIERRI G, 11 R MBS BE N 1206 ke m?,
% LRI s IR BN 46 kg m®s PIAHRLG T E S
AR F 05 1 B, Hh4itt 5230 4=5.12.

IERGRIEHTE R ZEE 120 knv/h, Hi130)E 7
0.49 MPa 6101, 0 ) AT TS, st 1) o ) 4 ik
RIS 85%LA Fo FEHIZNE J173 7008 0.19. 0.36
A1°0.49 MPa, fHIZh#I#E 50, 80, 120, 160. 200
A 220 km/h ZRAE T HEAT Tl B ) D R i 20k
5. fEMZhE R, R BEACTEIENAR] i
TELBE Ay AT, TR A AR A AN BB A5 380 3 A ) I
B, DA EZ LRSI AOAE FO R, HRAN A

®1 EESHMUAE T

Table 1 Main parameters and similar factor

&1

P ) i 13
Fig. 1 Structure diagram of two brake pads: (a) 1:1 brake
pad; (b) Reduced brake pad

HIBNE ST HEESRAE T, PIRh RS R A R B
A T8 PR TR0 P i 22 AR 7R o B 2 1 ) 50 1) 1)
KR FARIE G AT DB I H 24 BE R R K,
RIRZEN 0.001. K PYROVIEW 640L #4421 #hH4
AL FAN R  Z20 ) B A8 48 TR RS A A A oo, R S
HIA 0.85, HEN 2% =1E

2 HR5R
21 RECEEEIS 11 EREINR IR

Kl 2 firn N3 77 0.49 MPa, 3 200 km/h
TR, 1:1 i3 4 A T i 3 B S 1) ) AR A
I, B 2 s B, BEHEIX H I 2 SRR il
HELEAE 50~150 CZim]. #1211 s i, AR =%
TR, TEEETE 200~300 C 2 7], #5h 20 s B, JE
PR I A s R T e R, BR T

Test Br.ake disc ]?»rake pad  Friction radius, Brake padzarea, Moment of {1;ertia, Angular Vel(jlcity,
size/mm thickness/mm r/mm S/mm Jl(kgm ©) w/(rad-s )
1:1 test d 640X 80 20 247 32217 1206 -
Reduced test d310X20 20 110 6292 46 -
Similar factor - - r=A4"r, Sy=45, J=4’1, =471

Note: Subscript 1 means 1:1 test; Subscript 2 means reduced test.
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Fig. 2 Surface temperature evolution of 1:1 brake disc with time: (a) 2's; (b) 11 s; (c) 20 s; (d) 27 s; (e) 36 s; (f) 42.3 5
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Fig. 3 Surface temperature evolution of reduced brake disc with time: (a) 2 s; (b) 11 s; (c) 20 s; (d) 27 s; (e) 36 s; (f) 42.6 5
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Fig. 4 Radial temperature of two brake discs changes with
time: (a) 1:1 brake disc; (b) Reduced brake disc
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Fig. 5 Radial arc length distribution of two friction pairs
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Fig. 6 Peak temperature of two brake discs changes with

different braking conditions: (a) 0.19 MPa; (b) 0.36 MPa;

(c) 0.49 MPa
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Fig. 8 Average friction coefficients of two friction pairs

changes under different braking conditions: (a) 0.19 MPa;

(b) 0.36 MPa; (c) 0.49 MPa
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Tribological properties of resin matrix composites[J].
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Experimental study on braking temperature and friction coefficient
deviation between reduced and 1:1 friction pair

LI Bing, YANG Jun-ying, GAO Fei

(Continuous Extrusion Engineering Research Center of Ministry of Education, Dalian Jiaotong University,
Dalian 116028, China)

Abstract: There is a deviation between the results of the reduced and the 1:1 test. To understand the effects of
various factors, a reduced dynamometer and 1:1 dynamometer were used to conduct a comparative test under the
braking pressure 0.19—0.49 MPa and the braking speed 50—220 km/h. The results show that the peak temperature
of the reduced brake disc is higher than that of the 1:1 brake disc, and the temperature difference decreases slightly
with the increase of the braking pressure. The deviation of the average friction coefficient is related to the braking
conditions. The braking pressure is 0.19 MPa, the average friction coefficient of the reduced friction pair is greater
than that of the 1:1 friction pair, and the difference is distributed between 0.007—0.035. When the braking pressure
is increased to 0.49 MPa, the average friction coefficient of the reduced friction pair is lower than that of the 1:1
friction pair and the difference is distributed between 0.003—0.065. The reason for the deviation of the temperature
and friction performance of the two friction pairs is the difference in cooling conditions and friction arc length
distribution. The brake disc of the 1:1 test has good ventilation and heat dissipation, and the friction arc is highly
dispersive, making the surface temperature uniformity better than that of the reduced test. Under high braking
pressure conditions, the high temperature exacerbates the attenuation of the friction coefficient under reduced test,
resulting in the average friction coefficient below the average friction coefficient of 1:1 friction pair.
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