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Fig. 19: �	���1�&�$�2�"��� �/��� �(���&�+�����+�,�1�%�"�/���&�+�1�"�/�+���)���4�&�/�"�ý�����%�"���#���1�&�$�2�"��� �/��� �(���0�1���/�1�"�!�����1���1�%�"���)�,�4�"�/���)�"�ž���%���+�!�� 
�0�&�!�"�ý�����ž�"�/���4�"���(�"�+�&�+�$���1�%�"���4�&�/�"�����6�������,�2�1���1�4�,���1�%�&�/�!�0���1�%�"���4�&�/�"���œ�+���)�)�6���#���&�)�"�!���&�+���0�%�"���/�������-�-�/�,�5�&�*���1�"�� 
�*���$�+�&�œ� ���1�&�,�+���¯���×�Þ���ý

Fig. 20: Detail on Figure 19 showing the transition from the fatigue crack (lower part of the  
�-�&� �1�2�/�"�����1�,���1�%�"���0�%�"���/��� �/��� �(�����2�-�-�"�/���-���/�1���������-�-�/�,�5�&�*���1�"���*���$�+�&�œ� ���1�&�,�+���¯���Ö�Ú�Ý���ý
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Fig. 19 shows another internal round wire, this time with a single crack which has 
grown to cover about two-thirds of the wire area before final failure. Fig. 20 shows 
surface of the failure at the transition of the crack from fatigue to a shear failure. It is 
interesting to note the very different appearance of the fracture surfaces.

6. Discussion and Conclusions

This report has described tensile fatigue tests on a FLC rope sample to assess the effect 
on endurance of a rope clamp. The results show that for the same fatigue loading con-
ditions, the rope without the clamp sustained 501,227 cycles, whilst with the clamp 
sustained only 102,305 cycles. This represents a loss in rope endurance of about 80%.

In the previous work on the six-strand rope for the same %ABS test loads the refe-
rence endurance was 2,000,000 cycles, whilst the rope with the clamp installed failed 
after 793,571 cycles. Thus tensile fatigue performance of the six-strand rope was redu-
ced by an estimated 60% by operating with the clamp installed.

It is noted that the clamping pressure employed for the six-strand rope was 50 MPa, 
whilst for the test reported here, 150 MPa. However, these clamping pressures are as 
specified in the Standard [2].

On the basis of these limited tests it may be concluded that the effect of the use of 
the clamp on the endurance of the locked coil rope is to reduce it by about 80%. This 
is more than the estimated reduction of 60% found for the six-strand rope. 

These tests confirm again the importance of the “quality” of the fabrication of the 
rope termination. The performance of a “bad” socket can lead to a reduction of more 
than 70% in service life compared to that of a “good” socket. It is noted that this is 
in any way better than the reduction of 80% caused by the “safety” clamp. Thus the 
actual service life of a secured “good” socket is shorter than the service life of a “bad” 
socket…
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7. Summary

Some technical regulations require an additional safety clamp to secure the spelter 
socket end connection of aerial tramway ropes. This kind of clamp is sometime also 
used on suspended bridges for the same purpose. The authors wondered whether this 
additional clamp would really increase the safety of the termination and therefore 
conducted a series of tests.

This paper reports on tensile fatigue tests conducted on Ø16 mm six-strand and 
full locked coil (FLC) ropes with and without a rope safety clamp installed. It has been 
found that the tensile fatigue performance of the six strand rope is reduced by about 
60% and that of the FLC by about 80%. The authors describe the tests undertaken and 
discuss the failure mechanism of the ropes with the clamps installed.
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