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(a)�

�

�

(b)�

Figure 9. Fracture of the support for a coupling ball after 

number of 1.7 × 10
5

 cycles: (a) General view; (b) Crack 

trajectory: Amplitude = ± 14.1 kN, Frequency = 3 Hz.�

�

�

element has possessed the approval certificate. As it can be 

noticed the number of cycles was significantly smaller than 

2 × 10
6

 " required for accepting its quality under cyclic 

loading. This result is connected with the kinematics of the 

tested object (transport platform, Figure 7) influencing a 

stress state and its value in comparison to the mounting and 

loading conditions used it the approval test to the certificate.�

Welds are also directly related to the fractures because 

the cracks began in these regions independently on the 

material kind (Figures 10 (c), (d); 12, 13). The reasons were 

connected with the quality of weld (Figures 10 and 13) or 

Heat Affected Zone (HAZ) (Figure 12). As it was obtained 

in the fatigue test of the rigid drawbar the cracks in the weld 

can appear if the required number of cycles i.e. 2×10
6

 was 

reached (Figure 13). Therefore, the weld inspection should 

not be ignored even the number of loading cycles are 

satisfied.�

�

#$%$�&�'��'��(�
�'�)���

�

���'�

A final assessment of the technical quality of the examined 

components was conducted based on quantitative and 

qualitative data collected during testing as well as at�

�

(a)�

�

�

(b)�

�

(c)� (d)�

Figure 10. Cracks in a transport platform made of 

aluminium alloy: 6061 (a) and (b) zone for mounting a 

coupling ball * number of cycles 1.1 × 10
5

, (c) and (d) 

hair crack in 6005 at unloaded and loaded of 8 kN states * 

number of loading cycles 2.4 × 10
4

, respectively.�

�

�

inspection after the experiment, respectively. The first 

mentioned stage was connected with variations of the 

control signals and the object response in a form of 

displacement versus time (Figure 14).�

This should be followed at a few sections of the loading 

process taking the initial (Figure 14 (a)) and final (Figure 

14 (b)) ones. In the quality assessment, the differences in 

amplitude, as well as maximum and minimum values, were 

analysed taking technical features of the tested component 

such as bolts and screws for theirs loosens as an effect of the 

cyclic loading applied. A small difference between the initial 

and final courses of displacement has indicated a positive 

response of the tested component without any cracks or 

deformation (Figure 14). As it can be noticed in Figure 14, 

the maximum value of displacement is constant reaching   

" 45 mm while the smallest one is higher by 1 mm 

compared to the initial cycles. This difference is resulted by 

the exploitation of the tested component under cyclic force�
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(a)                   (b)�

�

�

(c)�

Figure 11. Fracture of the coupling ball at number of 

loading cycles 1.7 × 10
5

: (a) General view; (b) Ball; (c) 

From left * fatigue region, fracture zone and tearing 

section, cyclic force parameters: Amplitude = ± 14.1 kN, 

Frequency = 3 Hz.�

�

�

 

(a)�

�

 

(b)�

Figure 12. Crack in HAZ and parent material (S235 steel) 

of the mechanical coupling device for the SUV vehicle, 

cyclic force parameters: Amplitude = ± 6.54 kN, 

Frequency = 10 Hz.�

  �

(a)             (b)               (c)�

Figure 13. Cracks paths in the rigid drawbar after the 

following number of cycles: (a) 1 × 10
6

, (b) and (c) in 

macrophotography and dye"penetrant techniques, 

respectively, 2 × 10
6

, cyclic force parameters: Amplitude 

= ± 15.8 kN, Frequency = 3 Hz.�

�

�

�

(a)�

�

�

(b)�

Figure 14. Courses of displacement at: (a) Initial; (b) Last 

cycles of test i.e. at 2 × 10
6

.�

�

�

signal. In the case of cracks or permanent deformation, 

differences between a displacement signal in the initial and 

final stages will be several times bigger, expressing a 

reduction of the stiffness of the examined element. If any 

significant variations between the signal shape at the 

beginning and final sections of the test are not indicated 

then this stage can be introduced to the positive results and�
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