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Product Design Process Modeling and Simulation Based on DSM and Colored Petri Nets
Li Haitao Yang Bo Yin Xiaoling Wang Xingzu Yao Kong
University of Jinan,Jinan,250022

Abstract: Combined the DSM (design structure matrix) and the colored Petri nets, this paper
presented a research of product design process modeling and simulation. First, the product design
process was modeled based on the DSM, and to support the description of the basic logic process, the
basic nets model structure of the colored Petri nets was defined from the view of product design
process characteristics. Through the mapping from the DSM to the colored Petri nets, a colored Petri
nets model of product design process was established. On the basis of that, the dynamic distribution
model of the effective design resources distribution was established. Through quantitative simulation
analysis, the collision detection, reallocation and adjustment of the resource were realized in the prod-
uct development process. As an example,a bridge crane car design was used to show the effectiveness
of the method.
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Boundedness Properities

Best Integer Bounds Upper Lower
New_Page’ Anti_place_1 1 10 0
New_ Page” Anti_place 2 1 5 0
New_Page’Begin_1 1 0 0
New_Page’Begin 2 1 0 0
New_Page’Ready_T16 1 16 0
New_Page’Ready_Coupling_1 1 8 0
New_Page’Ready_Coupling_2 1 4 0
New_Page’Ready_T10 1 5 0
New_Page’Ready_T1 1 10 0
New_Page’Ready_T14 1 16 0
New_Page’Ready_T15 1 16 0
New_Page’Ready_T17 1 6 0
New_Page’Ready T2 1 26 0
New_Page’Ready_T3 1 26 0
New_Page’Ready T4 1 26 0
New_Page’Ready_T7 1 21 0
New_Page’Ready_T9 1 21 0
New_Page’Resource 1 48 4

Liveness Propertied

Dead Markings
[119]

Dead Transition Instances
New_Page’Begin_T1 1
New_Page’Begin_ T2 1

Live Transition Instances
None

Fairness Properties

No infinite occurrence sequences
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Flexible Multi—body Dynamics Analysis on Cage of Angular Contact Ball Bearings
Yao Tinggiang Xie Wei Tan Yang
Kunming University of Science and Technology, Kunming,650093

Abstract ; Considering the structural deformation of inner, outer and cage and dynamic contact re-
lationship among the ball, raceways and cage, a flexible multi—body contact dynamics model of angu-
lar contact ball bearings was established by FEM (finite element method). The dynamic contact simu-
lation analysis was achieved by ANSYS/LS—DYNA and the calculated dynamics characteristics were
discussed with different radial loads, rotating speeds, guide clearances. The calculated results of an-
gular contact ball bearings were verified by theoretical values such as dynamic contact stress, angular
speed of cage, dynamic impact stress and trace of cage’s center. The dynamic impact stress and sta-
bility of cage are affected especially by the variety of angular speed.

Key words: angular contact ball bearing; cage; finite element method; dynamics analysis
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