
Talal Alsardia, PhD student, talal.alsardia@mail.bme.hu 
Dr. László Lovas, associate professor, lovas@kge.bme.hu 

BME Department of Vehicle Elements and Vehicle Structure Analysis 

Figure 1. Different tangential force components 
around the thread, forming the loosening 

torque [4] 
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Figure 2

Figure 2. Junker test rig [5] 

Figure 3

Figure 4
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Figure 3. Pretension and shear forces at vari-
ous bolt diameters 

Figure 4. Shear power need at various bolt di-
ameters 

Figure 5

Figure 5. Test rig for bolted link including fric-
tion on clamped surfaces [8] 

Figure 6

               a)                  b)                     c) 
Figure 6. Specimens with load direction at 90° 

(a), 60° (b) and 45° (c) of the bolt axis
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Figure 7. Exciting trolley of the test rig

Figure 8. Trolley test rig with pulled speciment 
at the right
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