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Fig.1 Exhaust valve forced opening mechanism
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Fig.2 Hydrauuc pressure need by opening exhaust valve
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Tab.1 Constrains setting of components and parts
on the valve timing mechanism
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Fig.3 Test acceleration of exhaust valve
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Fig.4 The simulation of exhaust valve’s acceleration
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Fig.10 Force analysis of piston push rod
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Study of Robotic Manipulators’ Kinematics Manipulability

GE Hong-yang', GE Xin-feng’, ZHAO Da-xu’

(1. College of Electrical & Information Eingineering Xuchang University, Xuchang 461000, China; 2. Information Engineering
Department ,Xuchang Vocational and Technology College, Xuchang 461000, China; 3. School of Engineering Zhejiang A & F U-
niversity, Hangzhou 311300, China)

Abstract: the conclusion that the greater of the robotic manipulator’ s operation space volume, the better of
the robotic manipulator’ s manipulability is drawn by studying the series redundant automatic fiber placement
robotic manipulator’ s operation space, and the redundant robotic manipulator’ s kinematics performance index
that based on volume element is proposed. n-DOF serial robotic manipulator’ s operation space is n-dimension-
al Riemannian manifold, the n-dimensional Riemannian manifold volume is calculated using the moving coor-
dinate system and the exterior product definition, and the robotic manipulator’ s operation space volume is ob-
tained, and compared the obtained results with the operation space volume in the literature, it shows that the
volume element as a kinematics performance index is feasible.

Key words: manipulability; Riemannian manifold; volume element; exterior differential

(LEZ£2 111 ®)

Study on the Dynamic Characteristics of Exhaust Valve Forced Opening Mechanism

ZHANG Zhi-feng, ZHOU Li, YANG Jian-hui

(1. Chang’ an University Key Laboratory for Highway Construction Technology and Equipment of Ministry of Education, Chang’
an University, Xi’an 710064, China; 2. Zoomlion Heavy Industry Science and Technelogy Co. , Ltd. , Changsha 410000, Chi-

na)

Abstract: The dynamic characteristics of exhaust valve forced opening mechanism affect the engine light load
fuel-efficient valve timing mechanism’ s working performance and reliability directly. The paper builds the
valve timing mechanism multi-body kinetics model in Adams, and analyzes the dynamic characteristics of ex-
haust valve forced opening mechanism through simulation. The analysis results of simulation show that the
forced opening force of exhaust valve is about 518.7 N, which is approximate to the test value 556 N, and the
piston rod can enter into the groove smoothly nearby the maximum opening stroke of exhaust valve and open the
exhaust valve forcedly.

Key words: automotive engineering; exhaust valve; opening mechanism; valve timing mechanism



