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We consider the Finite Element approximation of the solution to nonlinear elliptic par-
tial differential equations such as the ones encountered in (quasi)-static mechanics or
in thermal diffusion. We focus on non-overlapping domain decomposition methods
allowing independent nonlinear computations on the subdomains, sometimes called
“nonlinear relocalization techniques” [?]. Nonlinear counterparts to classical non-
overlapping DDM have been proposed, see [?] for primal/dual/mixed approaches, [?]
for FETIDP/BDDC.

Our objective is to double the intensity of the local independent nonlinear computa-
tions by proposing a nonlinear preconditioner to the system [?]. This idea applies
particularly easily to the dual approach, under an hypothesis equivalent to infinitesimal
strain in mechanics. When applying a Newton algorithm, one alternates a sequence
of two independent nonlinear local solves (one Neumann problem and one Dirich-
let problem separated by one all-neighbor communication) and an interface tangent
solve which exactly has the structure of a linear preconditioned FETI problem. Aca-
demic assessments show that the sequence of two local nonlinear solves can reduce the
need of global Newton iterations and thus the number of calls to the communication-
demanding Krylov solver.
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