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Foreword 

This document (CEN/TR 16391:2012) has been prepared by Technical Committee CEN/TC 231 “Mechanical 
vibration and shock”, the secretariat of which is held by DIN. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 
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Introduction 

The coupling force between the hand-arm system and a hand-held, hand-guided or hand-fed machine during 
its use is an important factor in the transfer of damaging vibration energy to the hand and arm. There is 
evidence that reducing coupling forces is likely to decrease the damaging effects of exposure to hand-
transmitted vibration. However, the relationship between vibration exposure, coupling forces and damage to 
the hand-arm system is still the subject of research studies. There is a need for practical advice for users on 
how to minimise and control contact forces and guidance on how to account for those reduced contact forces 
when assessing vibration exposures. Machine manufacturers of hand-held and hand-guided machines need 
advice on how to achieve the best compromise between the requirements for both low coupling forces and 
low vibration magnitudes. 

The aims of this Technical Report are to: 

 provide guidance on good-practice for both workplace control of exposure and machine design and 

 encourage further research to improve the current state of knowledge. 

This Technical Report provides an overview of the current state of knowledge on the relationship between 
vibration exposures, coupling forces and damage to the hand-arm system. It provides general guidance on 
how to build the reduction of coupling forces into workplace action plans to control vibration exposures and 
how the reduction of coupling forces may be incorporated into machine design. An example of an empirical 
relationship for accounting the coupling force in assessments of vibration magnitudes is also provided. 

Technical Reports have no effect on the regulations specified by European Directives. That means that at 
present coupling forces should not be used to modify workplace assessments of vibration exposure according 
to the EU Physical Agents Directive (vibration) 2002/44/EC or the measurement of vibration emission declared 
according to the EU Machinery Directive 2006/42/EC. 
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