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Reliability Control of Mechanical System

—— On Brake System ——

Yoshio NOMURA

Abstract

As reliability control is a very important technique for normal operation of machines.

Brake

system is one of the machine systems and is composed of many machine elements. Then, brake
system must be designed and maintained carefully to avoid failures.
The paper shows the results of failure analysis of the brake system and offers some proposals

to get an adaptive repair cycle of the system.

Key Words; Failure Rate, MTBF, FTA, Repair Cycle.

. ¥ X » &

BRI EEENESEL BB LU THATE %
Vo 2O DFREITICHEESRE R RS AL D BTy
SEVEICES F CEFEHECEELLR 2L (ol
G Sk, BRI, % O & B 5 B
AT ARZBOTE, ThE BET2AMbLED, 12
ERELERCANTEEEOEE2REL 2k
5780,

EEEEEOAERNRE TSV AT ADBEECHE
FAEMCECTER 2D, ERNICIE, ZOYAT A
CRLELLFEEZAVWTHER TS Lk b,

AEFRIZ, %< OBERM L Dk & h 2 SGEETE
DTV —F VAT LAEFIEEEERDO T ERERE L
72bDTH 3,

2. TEROEMMEHERR

BEHTO 7V —F VAT A1, L »5EMHER
ZRVIEGRE (2R 7V —F] xRk izoTw5,

1994 £ 9 A 13 HZH
t R TER

SN EHICE T % MR & KEITERRE U Hiif
THBH, [BETV—* BFEOTHIC % OhDfE
MR- DONESE SN TV, FR6D—D
37 2—NE2—7RETHY, g7 — VI NV—TH
EDEBATHD, 7x—Nt—713, 7V—FooifE
L7-F, HEWZ 7V —FBMERAT S & 5 12@ < Bk
ThhH, 7—NTFNV— 7 I3EERED B I3 ERER, K
P EEZR Lo TOBEEREbh WX SRS
IEETHD, ThoDEESR 7 v —FHTOERET
HH, SHTHHVwLNTWS,

UL, SHEERDIR, 72—V —T7&FHc k-
THAEGEDZEBRI-NTHTH, TVv—FY AT
LDBEI & - THHEEEOMABEEEEL Y —EAD
BET2b6LTWEHENELAOND, EWVWI T
EThHb,

ZD®, WMEOEELEEL, FIHEA TR
Lo TEESEEED ILENH S,

3. 7L —FHfEnERE

(1) BEERREX
[HEARESIC B 2 HEERERO T — 2 2 FES
WEYVREAEL-ELZAY, 7v—Fv 27 AKRKERT




1 )| TRECERIZE @ B-19 (1995)

change inquality change of shde valve

of lubrication oil b _ resestance
change of 5 a
equalizing piston vl_‘dt wear _“f contact
dust resistance valve surface

drain
pistonring
valve seat
feed groove

wear of contact

surface bush

air leakage of

air reservoir

capacity

falure of humid remover

Inside Factors

check valves
ttached appratus

dust

fade of rubber seat

quick service
check valve

dust

degrade in quality of Fajlure of
rubberseat Pressure Control VValve

length of brake pipe

resistance of air flow

bend of pipe

air leakage in
brake pipe line
pressure
reduction
pressure change rate

in brake pipe line

bad lubrication

wear of contact
surface

>

dust

air springs

cocks connecting hose

conduder’s valve

tault ot
attached gear

failure in feed valve

Outside Factors

Fig. 1. Failure factors System

5 L Bbh s, BHETH 15%, FHTH50% »
D, THoHD3 BRI TV —FENHIEFIC L 2 L H#E
HIS 2 T, EHETH 30%, FHETH 0% H 5
LD O, TheDWMBENE 208 LR+ 2
728, FENFIEFOEERRICBEMRT 2 L Bbh o
FEER A R TRT & Fig 1ok 3@k 5,

(2) HWEORRE?

ERE L0352 IS MU DA 1, SRS o
FHRIZZ -7 b0, BXUFIEREEOEIRE TR

3.0

e

g [ ]

01 2 3 45 6 7 8 91011
time (month)

Fig. 2. Failure Rate of control valve
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Fig. 3. Repair valves in a month
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