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Table 2 Quality information of the VSV adjustment

mechanism
Body number Mass (kg) Moment inertia (kg*mm®)
1 0.05 —
2 0.067 70
3 0.4 200
4 0.09 J,=1,=170, ] ~1.15
5 4.8 3.7e5
6 0.01 —
7 0.01 1.9
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Table 3 The structure parameter table

Parameter mm Parameter mm Parameter mm
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Table 4  The initial values of generalized coordinates

Coor—dinate (mm) Coor—dinate (mm) Coor—dinate (rad)
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DYNAMIC PERFORMANCE ANALYSIS OF ENGINE VSV
ADJUSTMENT MECHANISM CONSIDERING THE
CHARACTERISTICS OF REVOLUTE JOINT *

Gao Hua' Zhai Jingyu' Zhang Hao®® Han Qingkai’
(1.School of Mechanical Engineering , Dalian University of Technology , Dalian 116024, China)
(2.College of Mechanical Engineering and Automation , Liaoning University of Technology, Jinzhou 121001, China)
(3.School of Mechanical Engineering and Automation, Northeastern University , Shenyang 110016, China)

Abstract The previous studies did not involve the dynamic equation of the whole VSV adjustment mechanism. The in-
fluence of the joint’s characteristics and driving mode on the dynamic performance of the VSV adjustment mechanism is
still unclear. In this paper, by combining the Lagrange equation with the improved contact model and LuGre friction
model, a dynamic model of the VSV adjustment mechanism considering clearance and friction is established. The influ-
ence of the driving mode on the adjustment mechanism’s dynamic performance is explored. In order to solve the problem
that the mass matrix of the link rotating in space changes with time, this paper derives a formula with detail. The numeri-
cal results are verified by comparison with Adams simulation results. The comparison of uniform speed, harmonic drive
and trapezoidal drive shows that harmonic drive can help to reduce the blocking force and improve the dynamic stability
of the adjustment mechanism. After analyzing the influence of driving mode on the energy consumption of clearance
joint, it is found that the harmonic driving is more energy-saving. Besides, the blocking force of each driving mode in-

creases significantly with friction, and friction will increase the blocking force.

Key words VSV adjustment mechanism, clearance, friction, drive mode, dynamics
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