
NCSX Composite Coil Testing

Tests Performed During the Week 
of 15 March 2004



Tests Performed

• Plug Longitudinal Shear
• Three Point Flexure Beyond Yield



Plug Longitudinal Shear



Plug Longitudinal Shear

• Tested several length samples: 0.5”, 0.25”, 
0.15”

• Tested several diameter punches: 
0.187”,0.125” 

• Various aspect ratios tested:
– If the sample length is to long with respect to 

the punch diameter – the material crushes 
and ultimately the sample bursts.



Aspect Ratio too Large



Correct Aspect Ratio



Load – Displacement Curve
Shear Sample SC-2-X1
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29.94125.49

177.831044700.02750.28900.2500.1870.492SC-6-X1

94.47554980.02750.28490.2500.1870.485SC-5-X1

135.52796150.02750.28900.2500.1870.492SC-4-X1

108.25635960.02750.28850.2500.1870.491SC-3-X1

145.29853550.02750.28490.2500.1870.485SC-1-X1

121.00710840.02750.27910.2500.1870.475SC-2-X2

96.06564320.02750.28790.2500.1870.490SC-2-X1

Ksilbf/insq insq inininin

SDAvgModulusSlopeLoad Shear AreaHole DiaPunch DiaDepthSample

Shear



14.26138.55

119.24468240.01230.09970.1550.1250.254SC-6-X3

152.72599740.01230.10600.1550.1250.270SC-5-X3

128.06502880.01230.10520.1550.1250.268SC-4-X3

148.25582160.01230.11000.1550.1250.280SC-3-X3

144.48567380.01230.10370.1550.1250.264SC-1-X3

Ksilbf/insq insq inininin

SDAvgModulusSlopeLoad Shear AreaHole DiaPunch DiaDepthSample

Shear



Three Point Flexure Beyond Yield

• Bare impregnated conductor samples 
were cycled four times below or just to 
yield.

• The samples were then cycled to nearly 
an inch beyond yield.

• Six samples were tested at room temp.
• Three samples were tested at LN2 temp.



Room Temp. Samples



Bend Detail



LN2 Sample Data- 5 Cycles
Three Point Bend LN2  CC9-D
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Detail of Elastic Region
Three Point Bend LN2  CC9-D
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Comparison of RT and LN2
Three Point BendrRoom Temp and LN2
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Tangent Modulus of Elasticity 
(ASTM D-790)

1.049.8025.5

11.30928280.3530.307625.5CC-12-C

10.65325600.3450.316625.5CC-11-C

9.96724370.3470.316625.5CC-10-C

8.52821180.3470.321625.5CC-9-C

9.23922590.3470.316625.5CC-8-C

9.10223500.3560.309625.5CC-7-C

10E6 psilbf/ininIninC

EbmdbL#

Std DevAverageModulusSlopeDepthWidthSpanTempSample



LN2 Samples

0.9411.586-196

11.42627340.3420.3236-196CC-9-D

10.73725820.3440.3196-196CC-8-D

12.59529690.3450.3106-196CC-7-D

10E6 psilbf/ininIninC

EbmdbL#

Std DevAverageModulusSlopeDepthWidthSpanTempSample
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