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1. Test set-up  

The length of the conductor sample was 21,91 m (between eyes of dead-end clamps). The gauge 
length was 15,007 m. The conductor sample was prepared in line with instructions given in 
EN 50182. Epoxy type end fittings were used.  

Measuring devices (calibration protocol see Appendices 2 to 5): 

Tensile load  Load cell 50 kN HBM U2, S.No. 89022 

Displacement  Inductive sensor HBM W100 S.No. 113.04  
Data Acquisition Delphin AMDT CH5 

Displacement  Inductive sensor HBM W50 S.No. 92410224  
Data Acquisition Delphin AMDT CH6 

 
 

2. Test loads for composite conductor  

EN 50182 requires a preload of 2 % RTS (0,1 kN) to straighten the conductor. Subsequently, the 
conductor shall be unloaded to 0 kN and the strain gauges set to zero. However, the conductor 
could not be straightened with a load of 0,1 kN. Instead, a preload of 0,5 kN was applied, at 
which the conductor was straight, and the strain gauges were set to zero. The stress-strain curve 
was adjusted for the prestrain at 0,5 kN after the stress-strain test. This prestrain was determined 
to be 0,019 %. 

Loading conditions chosen for stress-strain test for conductor AAC Pansy with a rated tensile 
strength (RTS) of 7,3 kN as specified by the purchaser: 

Tensile load 
(% RTS) 

Tensile load 
(kN) 

Hold time 
(h) 

Remark 

6,8 0,5 - Initial load to straighten the conductor, set the strain 
gauges to zero 

30 2,2 0,5 Readings after 5, 10, 15 and 30 minutes, release to 
initial load 

6,8 0,5 -  

50 3,7 1 Readings after 5, 10, 15, 30, 45 and 60 minutes, release 
to initial load 

6,8 0,5 -  

70 5,1 1 Readings after 5, 10, 15, 30, 45 and 60 minutes, release 
to initial load 

6,8 0,5 -  

85 6,2 1 Readings after 5, 10, 15, 30, 45 and 60 minutes, release 
to initial load 

6,8 0,5 -  

85 6,2 - Remove strain gauges and increase tension until 
breakage of conductor 
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3. Results  

A screw-type tension device was used (constant rate of displacement per time). The rate of 
increase of load was such that 30 % RTS were reached after 48 seconds. The respective rate of 
loading was approximately 2,2 kN/min. Stress was calculated on the basis of tensile load and 
total cross-sectional area of conductor (42,49 mm²). 

Date of test: 15 July 2016 

Tensile 
load 

Tensile 
load 

Stress Elongation Strain Temperature 
beginning/end 
of hold period 

Remark 

% RTS kN MPa mm % °C  

6,8 0,5 11,8 0 0 23,6 Set the strain gauges to zero 

30 2,2 51,5 

10,3 0,069 23,6 Reading after 0 minutes 

11,0 0,073 - Reading after 5 minutes 

11,2 0,075 - Reading after 10 minutes 

11,2 0,075 - Reading after 15 minutes 

11,3 0,076 23,7 Reading after 30 minutes 

50 3,7 85,9 

21,7 0,144 23,7 Reading after 0 minutes 

23,0 0,153 - Reading after 5 minutes 

23,3 0,156 - Reading after 10 minutes 

23,5 0,157 - Reading after 15 minutes 

23,8 0,159 - Reading after 30 minutes 

24,1 0,160 - Reading after 45 minutes 

24,2 0,161 23,8 Reading after 60 minutes 

70 5,1 120,3 

36,2 0,242 23,8 Reading after 0 minutes 

38,8 0,259 - Reading after 5 minutes 

39,4 0,262 - Reading after 10 minutes 

39,7 0,265 - Reading after 15 minutes 

40,4 0,270 - Reading after 30 minutes 

40,9 0,273 - Reading after 45 minutes 

41,3 0,275 23,8 Reading after 60 minutes 

85 6,2 146,0 

52,7 0,351 23,8 Reading after 0 minutes 

58,2 0,388  Reading after 5 minutes 

59,4 0,396 - Reading after 10 minutes 

60,1 0,400 - Reading after 15 minutes 

61,5 0,410 - Reading after 30 minutes 

62,4 0,416 - Reading after 45 minutes 

63,2 0,421 23,8 Reading after 60 minutes 

30 2,2 51,5 40,4 0,269 - 

Readings during 5
th
 application of 

load 

50 3,7 85,9 48,6 0,324 - 

70 5,1 120,3 56,3 0,375 - 

85 6,2 146,0 63,1 0,421 - 
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The conductor broke at a load of 7,9 kN (108,2 % RTS based on an RTS value of 7,3 kN) in the 
free span in the fifth application of load. 

 

Fig. 1: Diagram load vs. time: Fifth application of load 
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Fig. 3: Laboratory stress-strain curve 

 

Fig. 4: Laboratory stress-strain curve adjusted for prestrain 
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4. Evaluation of stress-strain curve 

 

Fig. 5: Initial stress-strain curve and final modulus of conductor 
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Appendix 1: Conductor data 
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Appendix 2: Calibration certificate load cell 
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Appendix 3: Calibration certificate displacement sensor 1 
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Appendix 4: Calibration certificate displacement sensor 2 
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