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Reliability Modeling

WANG Xiaoyan', WU Mengling' , ZHAO Huixiang?

(1. Institute of Railway and Urban Rail Transit. Tongji University,
Shanghai 200331, China; 2. Editorial Department of Journal of Tongji
University ( Natural Science), Tongji University, Shanghai 200092,
China)

Abstract: Electro-pneumatic braking system is becoming
more and more popular. Electric braking cooperates with
pneumatic braking in a unit of CRH2 composed of one motor
car and one trail car. There are various configurations for
electric braking force and pneumatic braking force. So it gives
difficulty in setting up the reliability model. This paper,
presents an analysis for the configuration of CRH2 braking
force. And the reliability model is set up with standby
structure. After that, quantitative calculation is carried out by

using reliability model mentioned.
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Fig.1 Configuration for braking unit of CRH2
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Fig.2 Operational principle for braking unit of CRH2
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Tab.1 Braking force distribution for CRH2 under

various conditions
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Fig.3 Operational principle for standby model
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Fig.4 Reliability model for braking system
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Fig.5 Simplified reliability model for braking system
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Tab.2 Mean time between failure for

parts of braking system

[i%=2 R T/h
1 il 3l45 4ot 22 357.86
2 7 BCU 166 666.7
3 B FE BT 201 694. 2
4 EIENES S LT 58 068. 64
5 i TR EE S B T 22 144.96

iz PRI ) 3 2R 48 nl SEPEREA T it
B KB S il s R Ge A AR o3 IR 2 S
Fon R4 BT ALBLCL S N 5 iR

N T T A AR B R G A ER A Y A
AR AR B A (R I AT S S G T I 55 I
DA B HE oG n] SRR R 3R 2 A AR AR
B0 A I B P E G e AR 1]

T,Ts
Ty = =16031.3 h 1
A T, + T, (D
T, T,
Ty = =91257.5h 2)
’ T, + Ty (

HE A AT 5 B v S BB IR ) 5 S, R BT
C By F X e s T AR [R] A
t
Te = Ty + exp(— T—)TB - 16 031.3 +

2

t
166 666.7) 3

HT A5 Al 01 28 G2 A4 - 249 D0 BB A I ) Rk
XH

91 257. 5exp( -

b DT
T, + Tc
16 031.3 + 91 257, 5exp( ~ )
166 666.7/
t )
1717 + dexp(~ o)

MR B oA R Gy n] 5 B2 5 2 e il B AT
I TR] 22 ] 14 5 R A5 1 3l R GE Al T 5 B h
Rs( t) =

1.717¢ + 4texp( - Wt&”)

exp|—

16 031.3 + 91 257. 5exp| - Wt&”)

(5)
TS RGEM AT SR Rs (8 BEIZ I R AR AL fr i

LA 6 P,

HiE 6 il 2k ] LU H i 3l 3 G858 Bl ST 55 19
] & B Rt P 8] 28 A0 B EE B a2 B T ) LA g o RE
FHRL A HES GR IR TR LAGE ) 3 RGEHA R4 1wl
FITE.

100
4
L
80
!
® 60 %
S 40
Z
20

0 20000 40000 60000 80 000 100 000
t/h

6 HHMRFEMATEEHLE
Fig.6 Reliability figure for braking system
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