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Fig.1 Kinematic description of the flexible body
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Fig. 3 Experimental setup
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Table 1 Geometrical and material data

B1 By
lengthl/m 1 1
radiusr/m 0.01 0.01
Young'’s moduluE/GPa 96.50 72.71
Poisson’s ratiqu 0.36 0.33
densityp/(kg-m~3) 8.3%10°  2.70<1C°
initial velocity v/(m-s™1) 0.21 0

FAH A ST R T = 4 se oo R 4y, Bk
DI AR A DI oy A e i ] 4 FEOR. AT (R
filt DX 358 AT BR G A AR AR R IR, ARz Al X 3545 1)
A0 MBS AR FRACEE T 100024 5511 300024 A
A, BRI D T VA SR i R () 1 L4 R
SO R LA B 5, PRI, T £
R ERYE. B, FEM RoRH e IR
TR, MVM RoR 2 AR IEL R, EXP
SESLIG (R4 R 1 RN RlbE R, 2 oK 1 .

v=0.21m/s

4

:

T

[

P 4 i <4 = i D ke 23

Fig. 4 Partition of contact region and non-contact region
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Fig.5 Velocity response of nodes in aluminum rod
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Fig. 7 Influence of node position and modal orders
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Fig.8 Comparison of diierent node positions
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Table 2 Material data of two rods

B B2 E/GPa i
Cu W 344.70 0.28
Cu Cu 96.50 0.36
Cu Al 72.71 0.33
Cu PA6 2.32 0.34
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Fig.9 Simulation results of @ierent materials
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MULTI-VARIABLE SELECTION METHOD IN CONTACT  /IMPACT DYNAMICS Y

Wang Jianyao Hong Jiazh@n Liu Zhuyong
(Dept. of Engineering Mechanics Shanghai Jiao Tong Universgiiangha00240Q China)

Abstract In flexible multi-body dynamics with contdanpact, multi-variable method (MVM) which is based on ap-
pended contact constraint model is proposed. With this method, two types of variables are used to describe the flexible
body deformation: small superposed deformation is depicted with finite element nodal coordinates in contact region anc
modal coordinates in non-contact region respectively, thus this method takes account of both accuréitgiemz.e

This method is extended to three-dimensional spatial contact issue which is more complicated than the planar one, an
the numerical simulation of a longitudinal impact between two rods agrees well with the experiment result. To solve the
variable selection problem, the influences on result accuracy of node position, modal orders and material parameter ar
studied. Based on this, the optimal multi-variable selection is realized which reduces the DOFs to the maximum extent
and also achieves accuracy in the same time.

Key words flexible multi-body, contagimpact, spatial problem, multi-variable selection, DOF reduction
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