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 —3026.2019.12.016

E T Newmark — B A B IE &k 154K & Bh F fa7 15 A

REN, FEE, & O AASR
(1. ZRALKR: WU TFE S Aahtkpe, 7 W 110819; 2. HEsesh A BRA R, INA #Yi 261001 ;
3. FHUEIRTI RS T2Be, & 999077)

i E. 5T Newmark - 8 FUEDT H ¥k W FRIEAE A B [ i AEL MR R R A& IER Newton -
Raphson %1% 7 i fe/IMb i VIZR R EEAC AR AL R AR A IR 22, 1 S 1 AR R PR IR R A8 B AR 1k R 4%
PET 0 B0 70 7 AR A AR O R I S M A C B R R R R S i SR kAR At R S T
BB HTIGUE T R HZAE 1L A iR AT JE L R R W B BUNR AT AT Y, U IR T Rk AR ik iR 22 2R
e

% $# 7. Newmark - 8 7% ;Newton — Raphson 18 ; JEZ P ; 2k Aaf 151 15 22 RN

FESES: 0326 MRS, A XEHS: 1005 -3026(2019)12 - 1755 - 05

Dynamic Load Identification of a Nonlinear System Based on
Newmark-8 Method

FAN Yu-chuan'?®, HUANG Qing-yun® , LU Yan®, ZHAO Chun-yu'

(1. School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China;
2. Weichai Power Company Limited, Weifang 261001, China; 3. College of Engineering, City University of
Hong Kong, Hong Kong 999077, China. Corresponding author: ZHAO Chun-yu, E-mail: chyzhao@ mail. neu.
edu. cn)

Abstract; Based on the Newmark-8 numerical simulation method, a modified Newton-Raphson
iteration method is used to minimize the substitution error of tangent stiffness for variable stiffness
for a single-degree-of-freedom nonlinear system. Then, the iterative solution process of dynamic
response of the nonlinear system under the known external excitation and system characteristics is
deduced, and the inverse iterative solution process of dynamic load under the known dynamic
response and system characteristics is deduced. A numerical example shows that the modified
iteration method is feasible for load identification of nonlinear systems and overcomes the
shortcoming of error accumulation without the iteration method.

Key words: Newmark-3; Newton-Raphson iteration; nonlinearity; load identification; error
accumulation
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