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1. Test set-up for composite conductor 

The length of the conductor sample was 20,68 m (between eyes of dead-end clamps). The gauge 
length was 15,000 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 200 kN Lorenz K11, S.No. 28261 

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  

Loading conditions for stress-strain test for conductor 242-AL1/39-ST1A (LA 280 HAWK) with a 
rated tensile strength (RTS) of 84,89 kN as specified by the purchaser: 

Tensile load 
(% RTS) 

Tensile load 
(kN) 

Hold time 
(h) 

Remark 

2 1,7 - Initial load to straighten the conductor 

0 0 - Set the strain gauges to zero 

30 25,5 0,5 Readings after 5, 10, 15 and 30 minutes, release to 
initial load 

2 1,7 -  

50 42,4 1 Readings after 5, 10, 15, 30, 45 and 60 minutes, release 
to initial load 

2 1,7 -  

70 59,4 1 Readings after 5, 10, 15, 30, 45 and 60 minutes, release 
to initial load 

2 1,7 -  

85 72,2 1 Readings after 5, 10, 15, 30, 45 and 60 minutes, release 
to initial load 

2 1,7 -  

85 72,2 - Remove strain gauges and increase tension until 
breakage of conductor 
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3. Results for composite conductor 

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 1 minute 30 seconds. The 
respective rate of loading was approximately 17,0 kN/min. Stress was calculated on the basis of 
tensile load and total cross-sectional area of conductor (281,1 mm²). 

Date of test: 5 July 2016 

Tensile 
load 

Tensile 
load 

Stress Elongation Strain Temperature 
beginning/end 
of hold period 

Remark 

% RTS kN MPa mm % °C  

0 0 0 0 0 23,4 Set the strain gauges to zero 

30 25,5 90,6 

19,6 0,131 23,4 Reading after 0 minutes 

20,4 0,136 - Reading after 5 minutes 

20,5 0,137 - Reading after 10 minutes 

20,6 0,138 - Reading after 15 minutes 

20,8 0,139 23,5 Reading after 30 minutes 

50 42,4 151,0 

36,8 0,246 23,5 Reading after 0 minutes 

38,1 0,254 - Reading after 5 minutes 

38,4 0,256 - Reading after 10 minutes 

38,6 0,257 - Reading after 15 minutes 

38,9 0,259 - Reading after 30 minutes 

39,1 0,261 - Reading after 45 minutes 

39,3 0,262 24,0 Reading after 60 minutes 

70 59,4 211,4 

58,7 0,392 24,0 Reading after 0 minutes 

61,6 0,411 - Reading after 5 minutes 

62,2 0,415 - Reading after 10 minutes 

62,6 0,417 - Reading after 15 minutes 

63,3 0,422 - Reading after 30 minutes 

63,7 0,425 - Reading after 45 minutes 

64,0 0,427 24,4 Reading after 60 minutes 

85 72,2 256,7 

80,4 0,536 24,4 Reading after 0 minutes 

84,5 0,563  Reading after 5 minutes 

85,4 0,569 - Reading after 10 minutes 

86,0 0,573 - Reading after 15 minutes 

87,0 0,580 - Reading after 30 minutes 

87,6 0,584 - Reading after 45 minutes 

88,1 0,587 24,6 Reading after 60 minutes 

30 25,5 90,6 54,0 0,360 - 

Readings during 5
th
 application of 

load 

50 42,4 151,0 65,8 0,439 - 

70 59,4 211,4 78,1 0,521 - 

85 72,2 256,7 88,1 0,587 - 
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The conductor broke at a load of 85,1 kN (100,2 % RTS based on an RTS value of 84,89 kN) at 
the exit of one tension clamp in the fifth application of load. 

 

Fig. 1: Diagram load vs. time: Fifth application of load 

 

Fig. 2: Breakage of outer layer aluminium wires in one end clamp 
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Fig. 3: Laboratory stress-strain curve, composite conductor 
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4. Test set-up for steel core only  

The length of the steel core was 21,18 m (between eyes of compression dead-end clamps). The 
gauge length was 15,004 m. The steel core sample was prepared in line with instructions given in 
EN 50182, and the required methodology for installation of the compression dead-end clamps 
was used.  

Measurement devices see paragraph 1. 

5. Test loads for steel core only 

The steel core was loaded until the elongation at the beginning of each hold period corresponded 
to that obtained on the conductor at 30, 50, 70, and 85 % RTS, respectively: 

Load level 
(% RTS) 

Strain 
(%) 

Tensile load 
(kN) 

Hold time 
(h) 

Remark 

- - 1 - Initial load to straighten the steel core 

- 0 0 - Set the strain gauges to zero 

30 0,131 9,1 0,5 Readings after 5, 10, 15 and 30 minutes, 
release to initial load 

- - 1 -  

50 0,246 17,2 1 Readings after 5, 10, 15, 30, 45 and 60 
minutes, release to initial load 

- - 1 -  

70 0,392 27,3 1 Readings after 5, 10, 15, 30, 45 and 60 
minutes, release to initial load 

- - 1 -  

85 0,536 36,1 1 Readings after 5, 10, 15, 30, 45 and 60 
minutes, release to initial load 

- - 1 -  

85 - 36,1 - Remove strain gauges and increase 
tension until breakage of conductor 
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6. Results for steel core only 

Stress was calculated on the basis of actual tensile load and cross-sectional area of steel core 
(39,5 mm²). 

Date of test: 6 July 2016 

Tensile 
load step 

Actual 
tensile 
load 

Stress Elongation Strain Temperature Remark 

% RTS kN MPa mm % °C  

0 0 0 0 0 - Set the strain gauges to zero 

30 9,1 231,2 

19,7 0,132 22,8 Reading after 0 minutes 

19,9 0,133 - Reading after 5 minutes 

20,0 0,133 - Reading after 10 minutes 

20,0 0,133 - Reading after 15 minutes 

20,0 0,133 22,9 Reading after 30 minutes 

50 17,3 437,0 

36,9 0,246 22,9 Reading after 0 minutes 

37,4 0,249 - Reading after 5 minutes 

37,5 0,250 - Reading after 10 minutes 

37,6 0,250 - Reading after 15 minutes 

37,6 0,251 - Reading after 30 minutes 

37,7 0,251 - Reading after 45 minutes 

37,7 0,251 23,0 Reading after 60 minutes 

70 27,3 690,5 

58,9 0,393 23,0 Reading after 0 minutes 

59,6 0,397  Reading after 5 minutes 

59,8 0,398 - Reading after 10 minutes 

59,8 0,399 - Reading after 15 minutes 

60,0 0,400 - Reading after 30 minutes 

60,1 0,400 - Reading after 45 minutes 

60,2 0,401 23,3 Reading after 60 minutes 

85 36,2 914,3 

80,7 0,538 23,3 Reading after 0 minutes 

81,8 0,545  Reading after 5 minutes 

82,1 0,547 - Reading after 10 minutes 

82,3 0,549 - Reading after 15 minutes 

82,6 0,551 - Reading after 30 minutes 

82,9 0,552 - Reading after 45 minutes 

83,0 0,553 23,5 Reading after 60 minutes 

30 9,2 233,7 27,1 0,181 - 

Readings during 5
th
 application of 

load 

50 17,4 441,4 43,8 0,292 - 

70 27,4 693,6 64,2 0,428 - 

85 36,3 919,2 82,8 0,552 - 

The test was terminated at a load of 50,0 kN in the fifth application of load without breakage of 
the steel core, in order to prevent damage of the testing equipment. 
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Fig. 4: Diagram load vs. time: Fifth application of load 

 

Fig. 5: Laboratory stress-strain curve, steel core 
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7. Evaluation of stress-strain curves 

 

Fig. 6: Initial stress-strain curve and final modulus of composite conductor 

 

Fig. 7: Initial stress-strain curve and final modulus of steel core 
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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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