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Fig. 2 All the possible contact points
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Tab. 1

Body Length/m Mass/kg

Geometric and inertia data

Moment of inertia/kg « m?

Crank 0.5 39. 005 3.28292083
Slider 0.2 15. 602 0.06500833
Guide 1.6 41. 850 32.5078317

k2 WESHK

Tab.2 Simulation data

Method Step Tolerance
This paper ODE45 0.01 0. 0001
ADAMS Gstiff 0.01 0.0001

iR v,=0.0001 m/s,
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Fig.4 A simple continuous friction model
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Fig. 6 Joint reaction forces of the revolute joint

between the ground and crank
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Fig. 12 Joint reaction force between the crank and slider
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Non-colliding contact analysis with friction in the planar prismatic joint

LUO Xiao-ming, QI Zhao-hui*, KONG Xian-chao
(State Key Laboratory of Structural Analysis for Industrial Equipment,Dalian University of Technology , Dalian 116023, China)

Abstract; The frictional contact analysis without impact in the planar prismatic joint of multi-body sys-
tems is studied in this paper. The corresponding contact forces are obtained from the equivalence of the
contact forces and joint reaction force,and finally lead to a linear complementary equation in terms of the
resultant frictional force based on the complementary conditions between themselves. An additional equa-
tion is introduced based on the Coulomb’s law of {riction to make the problem solvable. The actual con-
tact situation is obtained from the contact forces. The instants of switching from one situation to another
can be also captured using the method proposed in this paper,and it is verified in ADAMS that the very

instants are the impact instants. This provides a high-efficient way to study the impact effects in joints.

Key words: planar prismatic joint; frictional contact; linear complementary equation; multi-body systems
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A fast and robust parallelizable moving mesh algorithm

for multi-block structured grids

HUANG Li-keng”, GAO Zheng-hong, ZUO Ying-tao
(National Key Laboratory of Aerodynamic Design and Research.Northwestern Polytechnical University,Xi’an 710072, China)

Abstract: A grid deformation method has been developed for the movement of multi-block, structured
grids due to large surface deformation arising from complex geometry optimization in large design space,
because traditional moving-mesh methods can’t handle this kind of surface deformation. As the new ge-
ometry in the optimization procedure have same topology with the origin geometry, this method uses a
volume spline interpolation technique to compute the deformation of block vertices and get a new grid to-
pology after surface deformation. After that,the deformation of block edges,faces and volumes is compu-
ted by a modified arc-length-based one-,two-,three-dimensional transfinite interpolation (TFI) method,
which is performed independently on local processors where the blocks reside. The newly deformed grid
is obtained by adding the interpolated displacements to the original grid points and a smoothing operator
is applied to the points of the block face boundaries and edges to maintain grid smoothness and grid an-
gles. This method can greatly improve the grid generate efficiency beside retain the grid quality. Compu-
tational results of a wing-body have validated this method’s applicability for complex geometry design

optimizations in large design space.

Key words: multi-block, moving mesh,volume spline interpolation, transfinite interpolation



