IR RE moR E T Ok R Rk Vol. 51 No.7
2019477 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Jul. 2019

DOI;10.11918/].1ssn.0367-6234.201810147
Kriging F Ri&it A EE S AMLL PN A
iR, 4L E K
(CFBINR2E MU T R4 B, M 450001)

& E. FlA Kriging (BB A 2 (4 B AT & 3Kk TN A A 3236 B 5 X B A0 3, e Bf% SR 30 3% 3T 7 35 0 26T Kuriging B2 &
YR A T R AR AL B, 4 A TE R B B A R 18 R R A (A W A IX ] B R AR R, TN SRAT A o U RO L MR S A
B REEE S EHONREEA A2 ANAZERANR G BHAATE I T, £ REW, 5HEHRB T F EML, T Krig-
ing WFEmEFEGHMERALARREE G Lt E RSB R F By E LR e, U B EF S H AR
TG, B RN TERAHEN EdH,Z R IUTEMRE TRE L KL, R AL LRBRITF A Kriging 5 7 v 8 7
BB EE AL E AR B AL o R BAT AR IF R R B A AR LA RIAT I . 3 A 0F B 4 R B R, Kriging v &
FEREEARERFHT A THREEMAARS THERDHEVRR N B F I T 12 & P Yst oy 4 k.

KB : Kriging; REAEAR 5 R %1, 30 8 R d & Lk it

hESES, THI22 THI17.2 XERFRERS: A XEHS: 0367-6234(2019)07-0178-06

Implementation of Kriging model based sequential design
on the optimization of sliding bearing

ZHANG Zebin, ZHANG Pengfei, GUO Hong, LI Yong

(School of Mechanical Engineering,Zhengzhou University ,Zhengzhou 450001, China)

Abstract: A built-in prime benefit of Kriging surrogate model resides in its unbiased prediction and the associated
confidence intervals, comparisons have been done between the classical DoE methods and Kriging model based
sequential design. This latter considers both the design space global exploration and optimum-neighborhood
exploitation. A parallel point-adding training strategy and its corresponding convergence criterion were introduced to
improve the model precision. The approach had been illustrated with two classical optimization test functions.
Results show not only a more accurate model but also a possibility to reduce the number of sampling points. Finally,
the training strategy was experimented for the optimal design of a sliding bearing. Friction power loss per unit load
capacity was taken as the objective function to be modeled. Two surrogate model based optimizations had been per-
formed based on classical DoE such as Orthogonal Latin Hypercube and Kriging sequential strategy respectively.
These two optimization results are compared with a previously optimization using Complex-optimization method.
Within a limited number of iterations, the Kriging model based training strategy showed the best convergence to the
global optimum among those 3 methods.

Keywords : Kriging; Surrogate model ; Sequential Design ; Hybrid Bearing ; Optimization
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Tab.1 RMSE of Kriging model for different DoE methods ( Six—

Hump Camel Back function)
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Tab.3  Global optimal solution of Kriging model for different
DoE methods ( Six—Hump Camel Back function)
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Tab.5 Kriging modeling process based on sequential design
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Tab.6  Comparison of optimization results of Hybrid Bearing
with different DoE methods
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