F48 % 10 WMok B R R Vol.48,No.10
20214 10 A Journal of Hunan University( Natural Sciences ) Oct.2021

XEHRS:1674-2974(2021)10-0021-08 DOI: 10.16339/j.cnki.hdxbzkb.2021.10.003

ZEINSERZ MBI T ENE R ST PR R ELBY

LESNE S S s L I
(EPRK2E MU TR, K 400044)

B AR R HITHURIE S M 0 3R R R BT ] R AL B L, R SR TL B AR T A
HIET MR T AL R FAR . B 28 AR T A TIER & 0GR B4 5
R 2 AL Ao AR, R G AR A 31X 7 S g 2K A B RE B3 69 R B 4% %, i A AN R )
AR R T F oy BN BEATRE A | REALI S R i - A S AT R, AL A R oA e AT 4
R, B X AR EE R P RAR G YR E L okt ik Bt —F, TG B AT
AEER B2 R b 70 B M S 5T, 68 AR Fo RE AL T 09 31 % R R, A LB 7 sk &
R KN R T TR BAK R A TARSREAR R, 4 h X BASH AT T E R
J& MBI AR B 0935 S A F 9 R RIEAR IR R A 5 B, R AT, SP R RO AT AR T AF 3
ARG R, R X B A SR — A L, KL H LA B IA R, RRR BT
A S TR A ALY 38 A T 463K 35 B M1 3T A R ) 49 B AL, A A AL

SRR AL EN AR T R E ; AR s SRR T SE

RE 4 %S TH17 SCHRFRASAS : A

Failure Probability Model Of Meta—action

Unit Considering External Influence
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Abstract: In order to describe the change of the failure rate of computerized numerical control (CNC) machine
tool motion components with time, this paper starts from the meta—action unit and proposes a new meta—action unit
failure probability model. First,according to the cause of the meta—action unit failure , the failure types are divided in—
to two categories: random failure and aging failure. Then, according to the different characteristics of the failure data of
these two failure types,two different probability distribution functions are used to describe separately, where random
failures are described by Poisson distribution,and aging failures are described by Weibull distribution. Next,the
physical meaning and estimation method of each parameter in this failure probability model are given. Furthermore,
the working load and working environment respectively affect the failure rate of the aging failure and random failure of
the meta—action unit. In order to compare the magnitude of their influence on the failure rate,the working load pa-

rameter R| and the working environment parameter R, are proposed, and the estimation method of the two parameters
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is also given. Finally, according to the collected failure data of the moving components, a frequency distribution his—

togram is made. At the same time, the probability density function is obtained by parameter estimation of the failure

data,and these two are drawn on the same graph. It is found that both have a better simulation effect. The simulation

effect shows that the proposed failure probability model of the meta—action unit is suitable for describing the change of

the failure rate of moving components with time, and thus the model is effective.
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Fig.2 Flow chart of failure probability model of meta—action unit
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Tab.3 Aging failure rate of each meta—action unit

k 1 2 3 4

A /107 2.4 2.05 1.42 1.73

R AL T & 2 T sl VR B Tk B a6 4 T
B R AT SR, LA R 4 Fios.
®4 BETHERTEARAMSHER
Tab.4 Weibull distribution parameter

table of each meta—action unit
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Tab.5 External influence parameters R, and R,
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