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Abstract 

The coupling of two mechanical models in time domain by means of a co-simulation approach [1] is 

topic of this paper. We consider the case that two mechanical subsystems are coupled by holonomic 

algebraic constraint equations. Concretely, body i (center of mass Si) of subsystem 1 is coupled to body 

j (center of mass Sj) of subsystem 2 by means of an arbitrary rigid joint. The coupling points are denoted 

by Ci and Cj, see Figure 1.  

 

 

Figure 1: Two subsystems coupled by constraint equations. 

In order to stabilize the co-simulation, constraints on position and velocity level are both taken into 

account [2], which results in an index-2 co-simulation method. The proposed approach is based on a 

semi-implicit coupling technique (predictor/corrector approach) [3].  For the co-simulation, a macro-

time grid has to be specified. In the framework of this paper, an equidistant communication-time grid is 

used. The method may, however, also be applied for non-equidistant macro-time grids. Between the 

macro-time points, the subsystems integrate independently from each other. Therefore, the coupling 

variables have to be approximated in every macro-time step. Here, constant approximation is applied. 

Different test problems are discussed, which illustrate the practical application of the proposed method. 

Furthermore, stability and convergence plots are presented.  
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