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Table 4. Estimation of fatigue crack growth path of 2 testing units 7 and 27

S N
fornn YO oo Yeouo YO« Yoooo R Yoooo a
Y&IOY AR7ARZ YY/AY YV/#N Y- /A¥ Va/A- ARVARN S
Y&/a-. Y¥I5. YY/00 YVIYF Y-/¥A \a/g. Va/y - g il Y
Vv <1AA VIYY \lid| AR Ve /Y (/) s
VAR YY/-Y YV/YA \R¥ Y4/9) ARVARA YAIAN @S
YY/oY YyYna YV -F ARTAR \a/PY ARVATA VAP JEEPIRCE I Yv
\IVY < IYY VY Vb VIY - \/-Y </ (/) s
1.0 28
Empirical X Specimen 7
08} ——— wiener process 27 r —@— Estimated degradation path
95) 76 F X Specimen 27
E —m— Estimated degradation path
o« 06
S 25
E E 24
E 04 E
<]
L . 5 23
02F ¢
..... £ 22
&
0 ] | gl ) 1 ! !
0000 15000 20000 25000 30000 35000 40000 45000 50000 21
Cycles
20
31 eolaswl b omoa)u.».o:u Cansl lo) 29395 o dmolio . SO
788 laabl b (o225 22399 9 4y yg Joko 19
Fig. 6. Comparison between the estimated failure time 18 . ,
distributions using the Wiener basic model and the 10000 20000 30000 40000
empirical distribution with the 95% confidence band Cycles

1.0
Empirical
08} ——— wiener process
2
=
=
< 06
5]
2
Bk
-}
°
S
L y :
02t i

wai " p—
090000 75000 20000 25000 30000 35000 40000 45000 50000
Cycles
3 eolaiwl b ousiod ) pmodt Cansll ylo) @935 o dmglio Y JSCS
70 pLasbl b 0525 @398 3 5 3So il s b S Jose

Fig. 7. Comparison between the estimated failure time
distributions using the Wiener model with measurement
errors and the empirical distribution with the 95%
confidence band

YYAY

9V by aigod o yxi (godld b oudiod ) pmod g dunslio O S
Yv
Fig. 5. Comparison between the estimated path and
experimental data of units 7 and 27

RS b oS slaanl gl Sl Jols @l g 00 IS
LS 5 05wl 3 ol 5l as aes oo lis gl .l ouls anglis
il L Jow 5l e 1y (Sos S5 aiy wnlf g Joe
b reSoslal sl b Jow g iz sla o o 50 9 035 o
GSoslail glaz U jg Jaw jo sl )55l X 95250 (sloools
s 3o o2l ol s sl 00 a8 8 L35 s oa _Balas ol 1
ol il ls oo |y 6 e s (Bolas Sl g Jos 4
o el (g aS ez T3l 5 6 50 sla e il w50

sl gunains )b po oo () 053 pizmes Cawd pd WD



System Safety, 139 (2015) 58-67.

[4] X.-S. Si, W. Wang, C.-H. Hu, D.-H. Zhou, M.G. Pecht,
Remaining useful life estimation based on a nonlinear
diffusion degradation process, IEEE Transactions on
Reliability, 61(1) (2012) 50-67.

[5] C. Park, W.J. Padgett, New cumulative damage models for
failure using stochastic processes as initial damage, IEEE
Transactions on Reliability, 54(3) (2005) 530-540.

[6] S. Mishra, O.A. Vanli, Remaining useful life estimation with
lamb-wave sensors based on wiener process and principal
components regression, Journal of Nondestructive
Evaluation, 35(1) (2016) 11.

[7] Z. Omar, B. hmida Faycel, M.M. Hedi, C. Abdelkader,
Stochastic Modeling of Wear in Bearing in Motor Pump
in Two-Tank System, in: 2018 15th International Multi-
Conference on Systems, Signals & Devices (SSD), IEEE,
2018, pp. 611-618.

[8] X. Zhuang, T. Yu, L. Shen, Z. Sun, B. Guo, Time-varying
dependence research on wear of revolute joints and
reliability evaluation of a lock mechanism, Engineering
Failure Analysis, 96 (2019) 543-561.

[9] W. Wu, C. Nj, A study of stochastic fatigue crack growth
modeling through experimental data, Probabilistic
Engineering Mechanics, 18(2) (2003) 107-118.

[10] A. Xu, S. Zhou, Y. Tang, A Unified Model for System
Reliability = Evaluation Under Dynamic Operating
Conditions, IEEE Transactions on Reliability, (2019).

[11] Z.S. Ye, M. Xie, Stochastic modelling and analysis
of degradation for highly reliable products, Applied
Stochastic Models in Business and Industry, 31(1) (2015)
16-32.

[12] W. Kahle, S. Mercier, C. Paroissin, Degradation processes
in reliability, John Wiley & Sons, 2016.

[13] X. Wang, Wiener processes with random effects for
degradation data, Journal of Multivariate Analysis, 101(2)
(2010) 340-351.

[14] G. Whitmore, Estimating degradation by a Wiener
diffusion process subject to measurement error, Lifetime
Data Analysis, 1(3) (1995) 307-3109.

[15] X. Wang, N. Balakrishnan, B. Guo, Residual life

allbae Blg5 oo fiia owyp Sln alple o 0l 5 gl
9Sxe (ogeE e Ogmed (laiby; leolitul L) alis
Obein o ile pla dle 650l LSSl eolanul

e oo dross ol @l oy g Gl de Glp s 4SS g

ke Conw pic8
dSS! @35l
syl gop oS> B
by ol F
Joirl Bz ot f
coSa el h
e T
Uy e
Sie B
ok p
Srdoley O
oSy el A
Syl glas &
oSl sSae K
Sy byl
Gola olles ¢
3 el Jloyp Jlazo! JISz 5 4
3 el Jlo i orezs @iy b @
aslio

[1] X.-S. Si, W. Wang, C.-H. Hu, D.-H. Zhou, Remaining
useful life estimation-a review on the statistical data
driven approaches, European Journal of Operational
Research, 213(1) (2011) 1-14.

[2] Z. Zhang, X. Si, C. Hu, X. Kong, Degradation modeling—
based remaining useful life estimation: A review on
approaches for systems with heterogeneity, Proceedings of
the Institution of Mechanical Engineers, Part O: Journal of
Risk and Reliability, 229(4) (2015) 343-355.

[3] Z.-S. Ye, N. Chen, Y. Shen, A new class of Wiener process

models for degradation analysis, Reliability Engineering &

YYAL



YYAS B YYVY docio VF e Jlo oF 0,loud Y 093 S pool SilSo puodio &y

Reliability, 58(3) (2009) 444-455.

[19] M. Abdel-Hameed, A gamma wear process, IEEE
transactions on Reliability, 24(2) (1975) 152-153.

[20] A. Grall, C. Bérenguer, L. Dieulle, A condition-based
maintenance policy for stochastically deteriorating
systems, Reliability Engineering & System Safety, 76(2)
(2002) 167-180.

[21] J. Lawless, M. Crowder, Covariates and random effects in
a gamma process model with application to degradation
and failure, Lifetime Data Analysis, 10(3) (2004) 213-227.

[22] D.-G. Chen, Y. Lio, HK.T. Ng, T.-R. Tsai, Statistical
modeling for degradation data, Springer, 2017.

estimation based on a generalized Wiener degradation
process, Reliability Engineering & System Safety, 124
(2014) 13-23.

[16] Z.-S. Ye, Y. Wang, K.-L. Tsui, M. Pecht, Degradation data
analysis using Wiener processes with measurement errors,
IEEE Transactions on Reliability, 62(4) (2013) 772-780.

[17] D. Pan, Y. Wei, H. Fang, W. Yang, A reliability
estimation approach via Wiener degradation model
with measurement errors, Applied Mathematics and
Computation, 320 (2018) 131-141.

[18] C.-Y. Peng, S.-T. Tseng, Mis-specification analysis

of linear degradation models, IEEE Transactions on

DOI: 10.22060/mej.2020.17437.6596

M.A. Farsi, P. Gholami, Fatigue crack growth analysis via Wiener degradation model with
random effects, AmirKabir J. Mech Eng., 53(4) (2021) 2271-2286.

20 gl Ao (9] & A58

YA






	Blank Page - FA.pdf
	_GoBack




