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Abstract

In view of the fact that most electronic products have multiple performance characteristic para-
meters in engineering practice, to solve the problems that the traditional reliability prediction
based on single performance parameter degradation data is not accurate enough, and the model-
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ing of multi-performance degradation parameters based on joint probability density method is
complex and difficult to calculate, this paper proposes a reliability modeling method for mul-
ti-performance degradation parameter data based on mixed time series from the perspective of
multi-prediction, and verifies the effectiveness of the method through simulation examples.
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Figure 1. Simulation of degradation data of multi-performance parameters
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Figure 2. Linear regression fitting of trend term
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Figure 3. Reliability prediction results
3. AIFEMTUNEER

METSEPETN 2R nT LA, 55T Copula-ARMA i -G i 8] 3 41) (¥ 75 32 TR0 f) w4 1 & SR AR el
TORER ML, R, 8 SR AR EE N SRR R, AASGEE i Bk O
JRRIBC A MR AT (VS R T AN B 7 ZE R Atk EAS BT SE L), E AR SRR b oM F 22 Je B & B o RESKR

DOI: 10.12677/m0s.2021.103077 780 e RSE TR


https://doi.org/10.12677/mos.2021.103077

K %

RIS 3 5 X Oy 7 ZZHEFEREAT SR T, XA RN T ORAFE AR 4. 1T Copula-ARMA fEfE B
U B PR B SRR 0 W P Get 4 i, I 18] A SRR S 57 f) SR AR R R AR A Bt 7 Tl B AR LT, A2
—EMEE b VIR R R e ok iR 2%, Halid Copula BECREIR AR SCTE, ROKFEIK 1 HEE B 2
PRACR A R a1k

5. /NG5

fETRESEbR, RZHCE 77 5 BA 2 MERRIES B, 2T 2 TERES BB AL Bl 10 AT S 1 T
NS 2%, R R R TV EZAA R, R B MER SR A AT, SRR LRI R 4
RITEAT A B, XA TTVE BA T PRI, SRR I AN A, TINAE RORZEROR, —RE
FIEVERES B M ARG, RS ROEARS Z S, Sae At Sdi e n, wEERR, H
RIEE A ASCNZ TN B, 42 7T Copula-ARMA R -G [8] 52 41 (#) 22 4 R IR A RPAiE &
M I, ARRR T 2 ot REIRACER A AR AT N AR L TH R R R, AR T T (] 74,
R EENE T R R B v, ORI B S5 RS 2 1k RE 2 KB N 1] PR AK SCRDRE FLAH 2 18] A O A i
TR, gRAh 7 2 n MR JIRIIAN L . 2 T (AP S RE RS AR U 3t i vk 2 1R RE S HOB A2 AR T AR RE AL
AR R, K 2P REIRAL S BRI R 7 A D AT R AB 0 P AR B 7, T 5 0T 2HL 0 3l SR RS I ) A
RUBEAT A

SE K

[1] FhEEME, E540, BRAEAL. 2B B R BT SEMEBU]. K7 S5 Ha484% ], 2013, 38(11): 32-35

[21 E¥&, FARE, x50, Bam. BT 2ot iR % DC/DC HIEA T T ikm L[], MR A7
15 T F%, 2017, 34(4): 439-445.

[3] i@?,%%%,ﬁﬁm.%%cwMa®ﬁ%%&m%ﬁﬁﬂ%ﬁﬁﬁm.%?W%E&%?ﬁ,mw,u@:

[4] Pan, Z. and Balakrishnan, N. (2011) Reliability Modeling of Degradation of Products with Multiple Performance Cha-
racteristics Based on Gamma Processes. Reliability Engineering & System Safety, 96, 949-957.
https://doi.org/10.1016/j.ress.2011.03.014

[6] Fdi. 3T Copula BEN 2 o ldEIR RIS 77 VM A [D]: [ L2408 30 Bl Wiv B Tk 2%, 2013,

[6] M, B, Zf=, e, S804, —InHSRIBth RG TS T AT R G TNEN]. R LRSS HET
AR, 2020, 42(11): 2661-2668.

[71 HEHE, mkE. Z2XSE0R I RS TG R AT SEMEPAL 7] fade Thlk k2% %4k, 2019, 37(6):
1191-1199

[8] oM, WiRA, FH®. wFEMESHM]. Jbat: E&EE AR, 2008.

DOI: 10.12677/mos.2021.103077 781 jé

m

S K


https://doi.org/10.12677/mos.2021.103077
https://doi.org/10.1016/j.ress.2011.03.014

	基于混合时间序列的电子产品可靠性预测方法研究
	摘  要
	关键词
	Research on Reliability Prediction Method of Electronic Products Based on Mixed Time Series
	Abstract
	Keywords
	1. 引言
	2. 多性能退化参数的时间序列建模
	2.1. 一元时间序列模型
	2.2. Copula函数
	2.3. 基于Copula-ARMA时序模型的多性能退化参数建模

	3. 可靠性预测
	4. 实例分析
	5. 小结
	参考文献

