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Impacts (i.e. discontinuities in rigid body velocities) in multi-body-simulation (MBS) are incorporated by 
coefficients of restitutions. The determination of these coefficients for multi-impacts, impact 
configurations with more than two bodies, is a challenging problem. Measurements of time-variation of 
velocity or momentum are difficult or inaccurate. Due to the complexity of the system the impact-
parameters of hammer-mechanisms are difficult to obtain by experiments.  
Therefore, numerical simulation is important to study the movement and the collisions of bodies on a 
short time scale. Transient 3D- or 2D-FEM is well-suited for this investigation. Once the range of 
coefficients of restitution is known these numbers are transferred to a MBS-software which is coupled 
with the thermodynamics of the pneumatic spring. 
 
 

 

 
Figure:  Typical configurations of multi-impacts 

 
 

The article gives an example how coefficients of restitution in hammering-mechanisms are calculated 
by FE-software LS-Dyna with explicit time-integration. Therefore the impact configurations have to be 
studied and the coefficients of restitution to be determined. The numerical set-up of an axisymmetric 
model is discussed on an example and the difference between the presented model and the 
“classical” 1D-simulation (based on wave-theory in rods and contact-theory of Hertz) will be 
investigated. Thereby the limits of 1D-simulation in accurate modeling of striker stops and chuck-
bearing will be demonstrated. The influence of the parameters, e.g. contact geometries, position of 
striker, mass and length of drill-bits will be analyzed in an axisymmetric model.  
 
These parameter-studies gain insight into the sensitivity of coefficients of restitution to contact 
geometries, mass relation of and initial distance between the impact bodies. Therefore this concept 
allows a systematically approach for the evaluation of hammering-mechanisms with respect to energy 
and momentum transfer. 
Another topic is the advantage of simultaneous calculation of stress distribution in and velocities of 
impact bodies by transient FEM.  
Finally, results of the transient FE-simulation are compared with coefficients of restitution calculated by 
a very simple method: a sequence of impacts each with only two bodies and Hertz-contact. The 
comparison shows the effect of long distance effects/impact coupling and therefore the conditions for 
modeling a multi-impact by a sequence of two-body collisions.  
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