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Reliability Allocation of CNC Machine Tools Based on Failure
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Abstract: Based on the fuzzy mathematics and the failure information, a reliability allocation
method for CNC machine tools was proposed. First, the fault record data of a type of CNC
machine tools were sorted out, and the whole machine system was divided into ten subsystems.
Then, the reliability functions for the whole system and the subsystems were established according
to the statistical collation of the failure records. An allocation model of the failure rate based on
the fuzzy mathematics and entropy weight methods was thus developed with four factors
considered. This method can solve the reallocation of the machine’ s reliability, thus enhancing
the reliability of the whole system.

Key words; CNC machine tool; failure information; fuzzy mathematics; entropy weight
methods ; reliability allocation

TSP I MR — E B SR R v o &R
e SE PSS AR B BT R B R TR & 207
o AL A B AT EE R A B RS AE 20t
S P S FE M ST, B 7 P 31 48440, S
WRL3 -4 148 1 AT FEPE 3 BCAE IR 4 V3RS
(A S L. TEHLIR R S8 T S5 0 e AR ep, 45 ol
SPEC T AL, SCHRLS =7 ] 43 0K AOR 1
O BORIZ U A A k5 | AT SR I
r D M 2R HH A L KPP o sk &

Wi BEI: 2014 -03 -24

FAE—E I U SCRR( 8 [ JR Y T — it i 22
W2 1Sy Bcis , (7 R SR A T 5.

Tt — TP R AT RO RER A
figr DRATLBR 2R 48 ] S P B TR P 7 32, AR SR
H T b TR AR B £ 5L A T S A 3 P Ty
i ETRMIUR TSN R HR R,
HE LA 22 S I A A , 5505 | AR S i Sr
SR 3 FORE R, 22 A AL A B 4R AL e 5
P R KL S LR AT SR FEAR 4 iE.

ELTE: [FK ARV (51135003,51105062) 5 [7% 4 LR B I % BE+H20 591 H (2014CB046303 ) 5 i ek ol
K S35 6 BT K %00 (2013ZX04011 -011) 3 e ITTRHE I H (F12 - 082 -2 -00).
TEE R LR (1958 — ), 51, AR T A, At e B LA S , S0 T K T2 2l i 7.



246 RAAKXFFROAAAFR)

% 36 %

1 g 7 e ] B I ] ] 5 B PR AR

1.1 HREHiETAb

2L I BT B e R ANHLR I B 5 4R
SE X ML RS ML 1] B B[] 207 7 LA B, o s
B 0T PN R B ST T A RS 275 S At P
e, it 550 Sl fE B, Ko A B 5 L]
L AT LUE 3% FR 9 AIL AR 1a] s B[] K 29 —
ER A A2 1000 h LLTR 5 B [ SMILIR 9 A} ]
FUHL P 24 W B ] B i [A] MTBF ( mean  time
between failures ) {H— B 7E 1 500 h 245, 0] WL E 7=
PUR 5 E MRS A R R ZERE. #ic = SMLR bR,
W AR MTBF HAR{E 4 1 500 h, B 4L AT
FEEEIRF] 0. 99.

| O AR |
a‘§§1so _._?*Dﬁg 100§
I 180
£120 g
= 50 oy
= 100
407 ’w H 120 &
H 00no - 0

0 5 10 15 20 25 30 35 40 45 50
HILER 5k I8 [ B B ] 107/

1 BEHESTERE
Fig. 1 Histogram of failure data
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