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ABSTRACT 

In the context of manufacturing of engineering structures, unavoidable process variations can cause 
deviations in a manufactured structural part, resulting in “non-conformance” to the tolerance 
specifications. Prior to assembly, numerical simulations are often used to determine the effect of the 
non-conformances. Based on the analysis, parts with non-conformances are either accepted, rejected 
or reworked. However, the computational complexity of these numerical simulations delays the 
manufacturing schedule significantly. A real-time simulation tool, capable of evaluating the effect of 
non-conformances, is necessary to eliminate the bottleneck in the decision-making process. 

To accelerate the simulation of structural assemblies, we propose to apply model order reduction 
methods on mechanical problems involving non-linear contact interfaces.  Reduction of contact 
problems involve a special challenge of solving a non-linear inequality constrained minimization 
problem, including a non-negativity condition on the contact pressure. Current approaches use mixed 
reduced bases for displacement and contact pressure fields, an orthogonal basis for displacement and 
a non-negative basis for contact pressure [1,2].  

The contact pressure field is not linearly separable in nature. Hence, treating the contact problem as a 
low rank problem can reduce accuracy of the solution. We propose to resolve the linear inseparability 
using over-complete dictionaries along with sparse decomposition methods. The usage of sparse 
decomposition methods is inspired from the sparse behaviour observed in existing reduced approach. 
Sparse decomposition methods include methods like LASSO, Orthogonal Matching Projection, etc [3]. 
Sparse methods will be adapted to take into account inequality constraints, which are a crucial part of 
contact mechanics problems. 
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