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To whom it may concern

On the diploma thesis by R. Haberkern

“A boundary element method for the time-discretized mixed contact problem in elasticity
with friction and penalization”

R. Haberkern has finished his diploma thesis under my supervision in 1997. In this rather voluminous
paper he considered the analytical and functional analytic foundations of contact problems with friction
as well as the corresponding discretization by the use of boundary integral equations and boundary
elements. Very interesting numerical results for one incremental step are also included in the paper.

The explicit time discretization for time-dependent contact problems leads to a sequence of quasistatic
contact problems with friction. If linear elastic behavior of the elastic body is assumed then the displace-
ment field satisfies a system of partial differential equations of the Yukawa type, a modified Lamé system
of partial differential equations which corresponds to the ideal elastic vibrations if the wave number is
purely imaginary. Without friction in the contact zones the problem becomes a well-known convex varia-
tional inequality. With the help of the corresponding fundamental solution, the boundary value problem
can be reduced to a variational inequality which lives only on the boundary of the body considered. R.
Haberkern has investigated this boundary integral equation and also its modification if friction is in-
cluded. Haberkern first calculated the fundamental solution on the basis of a PhD thesis by Fieldler and
has used the so-called stress function. Then he proved existence of the solution to the Signorini problem
by using the theory of monotone operators and the weak formulation of the boundary integral variational
inequality. For the numerical solution procedure he has used the Yosida approximation for the Signorini
boundary conditions and also an approximation of the Coulomb friction which finally converts the pe-
nalized boundary variational problem into the nonlinear boundary integral equation. Then Haberkern
has applied asymptotic error analysis to this family of nonlinear boundary integral equations without
friction. The corresponding discrete equations are solved with the quasi Newton method iteratively since
a traditional Newton method became instable due to the discontinuous Jacobian. For the discretization
of the boundary integral operators he has applied appropriate numerical integration involving a recursive
adaptive refinement of the integration domain as introduced recently by Christoph Schwab.

Haberkern was able to combine different mathematical concepts in this diploma. thesis: functional analysis,
partial differential equations, boundary integral equations, numerical mathematics and applications of
these concepts in the theory of elasticity. This excellent diploma thesis was finally graded with 1,3 = A.

W%%MJ

(Prof. Dr.-Ing. W.L. Wendland)

Stuttgart, January 26, 2004






Letter of Recommendation (translated)

In 1997 | was looking for a Ph.D. Student, to solve some difficult analytic problems in the sound transmission loss
prediction of periodic systems. The difficulty of the tasks was evidentially discouraging. Through a helpful hint of Prof.
Wendland of the University of Stuttgart, | was pointed to Mr. Haberkern. As newly graduated master of Mathematics with
remarkable physical knowledge he was interested on my topics of theoretic acoustics, and so he came to the department
for building acoustics of the Fraunhofer Institute for Building Physics in Stuttgart.

Mr. Haberkern was working on several Projects and topics in my group “Computational Methods and Simulation”. Also,
he was my assistant for two lectures at University of Stuttgart (“Solid-borne Sound”, “Computation of Sound Insulation”),
for which he derived many beautiful best practices for exercises. Also he has great skills in mentoring student helpers,
which | may compliment on.

The topic of his Ph.D. thesis was finally formulated in the 2001. In fact, several time was needed to fulfill the diverging
requirements of the participating faculties of Mathematics, Physics and Engineering, as well as choosing the most
promising topic from the various topics he was working on. The result of his work was an impressive interdisciplinary
Ph.D. thesis (written in English), in which he proved scientific excellence both as mathematician, as well as engineer for
theoretical elasticity, and as experimental physicist. Mr. Haberkern excellently solved the problem of “total
homogenisation”, which | initially gave to him, and provided a remarkably useful generalisation, called “Homogenisation
in Parts”, which yields a substantial improvement in application to the sound transmission of inhomogeneous plates.
Herewith, he contributed a major advance in the field of theoretic acoustics.

The scientific interests of Dr. Haberkern show a broad spectre. His intellectual abilities and excellent academic
achievements are outstanding, and propell him into the top 5 % of young german researchers. He copes with large work
loads and tackles even extremely complex and difficult problems. In fact, he considers this as challenge. Also, he is a
very good and fast software developer. Minor tasks he delivers within a few hours. Without doubt, one of his special
abilities is his independent development of simulation models, and their conversion into Software.

His main scientific focus during his time at the Fraunhofer Institute of Building Physics mainly was the applied sciences.
Just like me, he was some kind of “specialist”, and had to make do by oneselves. Due to this reason, he is used to work
on his own. His personality can be attributed as friendly, communicative, courteous. Even after his leave at Fraunhofer,
he was and still is helpful with respect to his homogenisation software package. (This robust and universal computation
tool currently represents one of the key competences of my group).

I wish Dr. Haberkern for his professional future that he can find a place where he can continue expanding his
extarodinary talents with success.



