
NSCX Composite Coil Tests

Flexural Testing of Bare 
Impregnated Copper Conductor



• Six new sample bars of composite 
conductor material were received on      
11-Mar-04.

• The material consisted of bare copper 
strands impregnated with resin and formed 
to a rectangular section.

• Two 8” sample sections were cut from 
each bar.



• One sample from each bar was tested at 
room temperature and one was tested at 
77 K.

• The strain was controlled and had a 
maximum value of approximately 0.050”

• Four consecutive cycles were run on each 
sample.



Bare Resin Impregnated Conductor



Typical Room Temp. Flexural Data

FLX-CC-7-A
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Typical LN2 Temp. Flexural Data

FLX-CC-7-B
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Flexural Data for Glass Wrapped Conductor from 
Previous Testing for Comparison (@ room temp)

FLX-8SC-1-A
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Flexural Stress per ASTM D 790-03

Sample CC-7-A Runs 3 & 4

y = 231.67x + 8E-11
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Tangent Modulus of Elasticity for Bare Resin 
Impregnated Cu at Room Temperature

0.599.6325.5

10.6082.6930.3540.309625.5CC-12-A

9.9022.4770.3500.315625.5CC-11-A

8.9132.1050.3430.316625.5CC-10-A

9.6502.3320.3460.315625.5CC-9-A

9.3492.2540.3450.317625.5CC-8-A

9.3332.3770.3540.310625.5CC-7-A

10E6 psilbf/ininIninC

EbmdbL#

Std DevAverageModulusSlopeDepthWidthSpanTemperatureSample



Tangent Modulus of Elasticity for Bare Resin 
Impregnated Cu at LN2 Temperature

0.3611.081-196

0.0000.0000.3580.3116-196CC-12-B

0.0000.0000.3500.3156-196CC-11-B

0.0000.0000.3470.3146-196CC-10-B

10.9122.5930.3430.3186-196CC-9-B

11.4902.7630.3440.3196-196CC-8-B

10.8422.7670.3520.3166-196CC-7-B

10E6 psilbf/ininIninC

EbmdbL#

Std DevAverageModulusSlopeDepthWidthSpanTemperatureSample



Tangent Modulus of Elasticity for Glass Wrapped 
Resin Impregnated Cu at Room Temperature

0.266.2828

6.0612.0860.3720.361628SC-5-A

6.4042.1280.3650.369628SC-4-A

6.2782.4680.3850.372628SC-3-A

6.6562.3010.3750.354628SC-2-A

6.0052.0730.3700.368628SC-1-A

10E6 psilbf/ininIninC

EbmdbL#

Std DevAverageModulusSlopeDepthWidthSpanTemperatureSample



Tangent Modulus of Elasticity for Glass Wrapped 
Resin Impregnated Cu at Room Temperature

0.427.37-196

7.4932.6840.3770.3616-196SC-5-B

6.8582.3930.3710.3696-196SC-4-B

7.7792.9090.3800.3686-196SC-3-B

7.7122.7910.3790.3596-196SC-2-B

7.0042.3210.3670.3626-196SC-1-B

10E6 psilbf/ininIninC

EbmdbL#

Std DevAverageModulusSlopeDepthWidthSpanTemperatureSample



Tangent Modulus of Elasticity for Glass Wrapped 
Resin Impregnated Cu at Room Temperature 
Using only the Estimated Cu Cross Section

0.1411.69-196

11.7912.7910.3350.3406-196SC-2-B

11.5912.3210.3200.3306-196SC-1-B

0.0910.5728

10.6392.3010.3300.325628SC-2-A

10.5112.0730.3200.325628SC-1-A

10E6 psilbf/ininIninC

EbmdbL#

Std DevAverageModulusSlopeDepthWidthSpanTemperatureSample



Observations

• The Cu section of the conductor provides 
virtually all of the tensile strength.

• Bare Cu samples are difficult to cut without 
fraying the strands as the resin fractures 
and falls out.
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