405 %1244 Aok X F F R (B KR HAF RKR) Vol.40,No. 12
2019 % 12 A Journal of Northeastern University ( Natural Science) Dec. 2019

doi: 10. 12068/j. issn. 1005 —3026.2019. 12. 015

E T PC - Kriging IREB 5 £ 5% S /Y
HRMERRENEESW

TER, INEAL, §%F, KR
(ALK MU TR S | ahfke=Be, 127 W 110819)

i . IRV IR 22 ARV T (TS ACR AR B BRI T — A R A T PC - Kriging X
PRI 5 52 2% 3 pREL LIF AHES & 09 0T 58 M 87 7 2% R A 22 33 203 3 8 IF ( polynomial-chaos-expansion,
PCE) B UA& 4% Kriging #5575 i) [1] I 56 bR FICoHe 3 5 TOIN AR 28 17%) 42 Jy 3 (RS &, I Kriging A58 780 Sk 4iff 482 700
I e AR AR AE 1Y BE . SR FH B/ B ( LAR ) #4101 059 35 pR B A e (L 2 I =08 4 | WIS Akaike {75 59 U
(AIC) fe i 8 Fe L BB A . IR Al — b 2 82 ) BRI LIF SR U AR A S A AR AR A DA o A AR SR
FE NPV IR 2 BRI 5B Kriging fCIRBIRUR LG, B4 H 75 B 70 DR UEAS BE 1% [m] B AT LA K
b 98 2 TN ASE TR AT S A B e ) 2 2T B

x @ iR "EEMESTPC - Kriging A 8025 o) sRB SRR RS PG B 1 22

hESES. TB 114.3 XEARERD . A NXEHRS: 1005 -3026(2019)12 - 1750 — 05

Reliability Analysis of Gear Heat Transfer Error Based on PC-
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Abstract; To improve the computational efficiency and accuracy in the reliability analysis of gear
heat transfer error, an efficient reliability analysis method combining PC-Kriging and active
learning function LIF is proposed. Polynomial-chaos-expansion ( PCE) is adopted to replace the
regression basis function of the traditional Kriging model to enhance its global approximation
accuracy and its ability to capture local features. The least-angle regression ( LAR) is used to
construct the optimal polynomial quantity set of the regression basis function, and the Akaike
information criterion ( AIC) is utilized to determine the optimal truncated set. Furthermore, the
active learning function LIF is employed to select the optimal sample during each iteration to
improve the convergence efficiency of the PC-Kriging model. The application to gear heat transfer
error shows that compared with the traditional Kriging model, the proposed method can
significantly reduce the number of performance function evaluations while ensuring accuracy in the
reliability analysis.

Key words: reliability analysis; PC-Kriging model; active learning function; Monte Carlo; gear
heat transfer error
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Table 1 Basic parameters of gears
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