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Fig.1 A slider-crank mechanism
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ADJIONT VARIABLE METHOD FOR SENSITIVITY ANALYSIS
OF MULTIBODY SYSTEM DYNAMICS DESCRIBED BY

DIFFERENTIAL/ALGEBRAIC EQUATIONS

Ding Jieyu' > Pan Zhenkuan' Chen Liqun’
1. College of Information Engineering Qingdao University Qingdao 266071 China
2. Institute of Applied Mathematics and Mechanics ~Shanghai University ~ Shanghai 200072 China

Abstract An adjoint variable method was established for sensitivity analysis of multibody system dynamics described
by differential/algebraic equations based on general objective function which had high efficiency for systems with many
design parameters and avoided the complex derivatives computation of the generalized coordinates with respect to design
parameters. The adjoint variable equations for the first order sensitivity analysis and design sensitivity formulations were
derived and the detailed processes of the design sensitivity algorithm were presented. For the purpose of simplifica-
tion the objective function and its first derivative were transformed into an initial value problem of ordinary differential

equation with one variable. An example of slide-crank system was given to validate the method presented.
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