W25 % T Jese K TR Vol.25 No.7
2017 4F 7 H Optics and Precision Engineering Jul. 2017

XEHES 1004-924X(2017)07-1783-07

2R EERTARERMIER A EEITME

FoE A B FEH AN

(AREBEIAF NERAFRAEIR¥K, EAIT % /FE 150080)

FEE  LIXHOG A AT AT 5 BEITAL S 5L B R B i 5 B KRR 51 8 R AR Rl b, F RS T b
V][] o % 7 it 1R A B B2 0, g T B A Rl AR R AR A AR AR R, AR S R AR b R BV bl B R B S SR
TR E R A R il R AR A R ROBIRY . G GRS A 43 BT it B T TRD B e R Ak e s e L A5 L T SR BRI AL o
dr TR AR IR R OB, S5 A PEBER AL A BT, 28 th T TR AT A B Al AR A 2R R0 A eR BORT T BE R R, 3R AT T
HeAR RIS . A5 AR M BORAS TAE 2 000 h B, 1) H B F hali R ) R 52 A9 3R Ak 2 sSOR TR TR AL A5 B B T HE R R 0. 53,
505 e RAAF A B op i TR AR SR BT A AR B TS Y 2. 79 £, S5 RIS T A SCER I A H TR E
IR AR B R AT W] 5 B PR AL A A A

X 8 SRR T AR R Wiener it A2 v b & B AR &

FESZES TB114. 3; TN242 Xk FRIZAD : A doi:10. 3788/0OPE. 20172507. 1783

Reliability evaluation of recoverable degradation process
under cumulative shock

QI Jia, ZHOU Zhen" , LI Han-bin, MA De-zhong

(School o f Measurement and Communication Engineering .
Harbin University of Science and Technology, Harbin 150080,China)
% Corresponding author , E-mail :zhzh49 @126. com

Abstract: For evaluating the reliability of lasers, this paper focuses on the effects of shock time
intervals on the product degradation based on the product failure from both nature degradation process
and cumulative shock process. Then it establishes a recoverable degradation model in cumulative
shock process. Based on natural degradation process and Poisson shock renewal theory, a cumulative
shock model and a degradation failure model under cumulative shock are presented. According to the
model above mentioned, the effect of shock time interval on degradation is analyzed by introducing the
condition distribution and the recoverable degradation failure model under the cumulative Poisson
Shock is obtained. After analyzing the performance degradation, the failture distribution function and
the reliability function of the recoverable degradation process are given. A laser performance
degradation experiment is performed and the results indicate that when the lasers run for 2 000 h, the

reliability is 0. 53 by the recoverable degradation failure model under the cumulative shock, which is

Wi HE:2016-09-18;1&1T H#E :2016-11-10.
H4TH:-EHAXHAAB S LS HFELLEYHHE (No. 61501149); BT AR B %L £ E W B H (No.
QC2016068) ; B I V145 B 8 T BFF 3k 4 %6 Bh I H (No. F201305)



1784 e K% TR

%25 &

more consistent with simulation result, and is 2. 79 times as much as the result by the degradation

failure model under cumulative shock. It verifies the rationality of evaluation by the proposed

recoverable degradation failure model.

Key words: product evaluation; reliability evaluation; degradation process; Wiener process; Poisson

shock; cumulative shock
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