$43 % B 11 % #  E£ ¥R Vol. 43 No. 11

2022 4E 11 H Chinese Journal of Scientific Instrument Nov. 2022

DOLI: 10. 19650/j. cnki. ¢jsi. J2209676

MERTEABERN TRES RUEZL TS

IO R, B AKE R
(RIS MR R EHUREE R )2 R R E 9% Mat 210000)

T8 . 3 AR A R 6% S I AE Ll W I S AAIR S o (B AR PR R R S b I SO ME R AR TPAG VR P, AR
F 5 15 R I W A5 SRR S I S (%) S 7 2 BV S A5 SRR 43 J 25 B ST ) A2 A T el A o B Xt Im) A 48 e T
S 2N B T 5 B 0 SR BCAEZR DA 18, R 3 SRR (0 436 50 1 U gl 26 A3 e A8 B 225 06 1555 R i i B[] 149 4347 A%
AR I, SEERT W T H5Fh R B S5 25 AN S T A B T e 10 R R 498 57 15 0 WS IR I 4R T vk A R
PEFT IR, SEBO A AR 42 10 (9 75 VA R SE LA AR5 0 T A UG T4l PR R R4 X0 1% 2558 11 mm, B R R 2575 0.4 mm,
It BT DA SO SR AR S5 07 22500, AL AN 8 B P A S SRR L S 0 (E

RSB : P OT R Ty 25 NBAE M 5 R A i R A 5 437 R

RE4 %S TB559 THS78 XERFRIREG . A EREERSERED: 590. 65

Online evaluation of fatigue crack under the influence of
heteroscedastic uncertainty

Wang Hui, Yuan Shenfang,Meng Yixing,Xu Qiuhui, Ren Yuangiang

(State Key Lab of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics
and Astronautics ,Nanjing 210000, China)

Abstract: The active guided wave structural health monitoring enables real-time online monitoring of structural condition. However, the
time-varying influence can make crack evaluation more difficult and reduce the accuracy. The time-varying factors make the guided-wave
monitoring signal characteristics show obvious heteroscedasticity. The variance of the distribution of the characteristics changes with
time. To address this issue, this article proposes a quantile regression-assisted online crack evaluation method, which uses quantile
regression to estimate the variance of the guided wave monitoring signal characteristics with service time under the time-varying
influence, and realizes the treatment of the heteroscedasticity uncertainty in the monitoring data. The proposed method is evaluated by
using experimental data of the notched beam structure. The maximum absolute error of the evaluation is 1. 1 mm, and the root mean
square error is 0.4 mm. The proposed method can effectively deal with the effect of time-varying heteroscedasticity, quantify its
uncertainty and provide a reference value for the evaluation results.
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Fig.2  Asymmetrical complex distribution

1.3 ETFHu#EEAFENRGEFRAERR

5512 1A BT AR AH R AR O3 R AS B 5405 R A
ARRIZR I T B 3 A i O, ARF — BAEE AL, SR
PRS0 A — e AR LR T LA B, 7
N 3ok B A e A R R T AR AR T AR, AN TR
B [1BE , WA 55 RRAE A A 2 NS AR A 8k 2 i B Z1
1, W5 B GEAR T 0 A s A L Ko DN S 30 4R BCA 45 TR T
Ft ey o= 1k, WK 3 Fis, ATLLE AR S
IUASKIRR 5207 22 SFRFAIE S5 DG 1Y) 1) JUAE - Qo] DA
BB AT B Hh A BT S A A B AR D

A

- -

= o':.

S ° %%

o0 Vg

oo V0

. ..:;." ® 00

° o O ]

SAggneteT et

oo N :O
LAY 4

—
L RASE ]
B3 0 R o A 1) 507 22 BR

Fig.3 Heteroscedasticity of damage indices distribution
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Fig.4 Flow chart of online evaluation of fatigue crack under the

influence of heteroscedastic uncertainty
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45 € max €RMSE
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