A parallel coupled algorithm for the solution
of deformable two-body contact problem

M. Riverd, J.C. Cajas G. Houzeauk M. Vazquez?
'Barcelona Supercomputing Center, Spain
1A/CSIC, Spain
matias.rivero@bsc.es

Abstract- This work presents a parallel iterative method for
numerical solving frictionless contact problem fato elastic bodies. [1l
Each iterative step consists of a Dirichlet problén the one body

and a Neumann problem for the other in order to er&@the contact [g]
boundary conditions. [3]
(4]

I. INTRODUCTION
(5]

Contact problems deal with the deformation of sefear
bodies which interact when they come in touch. Ttake an
important place in computational mechanics. Usudligy are
formulated as constrained minimization problemsclivhinay
be solved using optimization techniques such asalpen
method, Lagrange multipliers, augmented Lagrangiathod,
etc [1]. When using an implicit scheme, this apploeequires
the construction of the so-called contact elementich
incorporate the contact constraints in the globahkvform. In
most cases, the use of contact elements requieespitiate of
the mesh graph in a fixed number of time stepsth@nother
hand, some of the optimization techniques incretise
number of degrees of freedom in the problem, brothicing
Lagrange multipliers as unknowns [2].

Il. MODEL

Domain decomposition techniques provide a powedal
for the numerical approximation of partial diffetiah
equations [3]. Based on these techniques, we nt®dn
HPC-based algorithm for the numerical solution obalinear
contact problem between two deformable bodies. His t
algorithm there are no contact elements involved there is
no need to increase the degrees of freedom of riblelgm.
The boundary data transfer at the contact zonarengarallel
implementation are the main aspect of this algoritiWe
perform a two-way coupling, where in each step olesa
boundary value problem for one body using the baund
condition at the contact zone imposed by the seduod.
This boundary condition will be Dirichlet or NeunmanThe
algorithm is implemented in HPC machines and rusisigu
several processors.

ACKNOWLEDGMENT

This work has been done with the support of thetgskV-
2011-0067 and fellowship BES-2012-052278 of Se&rhoa
Programme, awarded by the Spanish Government.

REFERENCES

“Computational Contact and Impact Mechanic¥bd A. Laursen.
Springer, 2002.

“Computational Contact Mechanics”. Peter Wegg Springer, 2006.
“Domain Decomposition Methods — Algorithms antheory”. A.
Toselli, O. Widlund. Springer, 2005.

“A Domain Decomposition Algorithm for Contactrdblems: Analysis
and Implementation”. J. Haslinger, R. Kucera, Tsssavath. Model.
Nat. PhenomVol. 4, No. 1, 2009, pp. 123-146

“A Dirichlet-Neumann Type Algorithm for ContacProblems with
Friction”. R. Krause, B. WohlmuthComputing and Visualization in
Sciencés (3), 139-148



