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Abstract 

In this paper the change in clamping force (preload) value has been investigated in bolted joints under tensile 

axial load both experimentally and numerically. To do this, a holed plate of Al-Alloy 7075-T6 is clamped at its 

hole by a bolt and nut, and then the plate is subjected to a tensile axial load. In order to evaluate the bolt clamp 

force magnitudes due to the applied torque to the nut, an experimental method has been used by measuring the 

compressive axial stress from the axial strain of a steel bush that was located between the nut and the plate. The 

investigation was carried out on two specimens that were clamped by two different torques. In each specimen the 

clamp force was measured at first and then its changes were recorded during the axial tensile load that was 

applied to the plate ends. In the numerical part, 3-D finite element models were used to simulate the bolt 

clamping process and the changes in clamping force when the plate is subjected to the tensile axial load. Both 

experimental and numerical methods show that the clamping force is reduced during tensile axial load 

application. This is due to the transverse plate contraction that causes the clamp to relax. The percentage of 

clamping force reduction is more pronounced at the joint where bigger torque was applied to the nut. 

Key words: Clamping force, Bolted joints, Experimental method, Finite elements. 
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