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Short Wire Experiments

1.) Feasibility and Accuracy of Determining
Tension Via Frequency.

2.) Tension verses Displacement Experiments.

3.) Liquid Nitrogen Cool Down Experiments.
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Motivation

® To begin to understand the mechanical and
technical challenges of tensioning and stringing
4 mil wires and their survivability during the
cool down phase of the experiment.
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1. Feasibility and Accuracy of Determining
Tension Via Measuring Frequency.

®m From Classical Mechanics, 1 T
" d-L \ o7

B Where the actual diameter of the wire was measured

to be 3.85 muls.

m For increased accuracy Poissons ratio with theoretical

displacement 1n length 1s used to find deflection 1n
diameter. by
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Test Setup

To Computer
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" A
Results

m Average Experimental Error: 0.13 %
m [xperimental Error - elastic region: 0.12 %

m [xperimental Error - inelastic region: 0.14%

Conclusion

®m Tension can be accurately predicted by measuring the
frequency of vibration.

m Predictions i the melastic region have little eftect on
accuracy since change i Young’'s modulus 1s small.
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2. Tension versus Displacement
Experiments

m To venly the specitied
yield point, T = 3.5 1bf.

® By measuring the
amount the wheel
rotates atter each
Increment of mass.

® Angle of rotation 1s
directly converted to
deformation n wire.

J
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" A
Results

Tension Deformation Experiment
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*A Small change in Young’s Modulus visible at T = 3.5 Ibf (yield point).
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3. Liquid Nitrogen Cool-Down
Experiments.

m The increase of tension 1n
the wires due to thermally
contracting faster then the
support vessel may cause the
wires to yield or break.

m |T'heoretical increase 1n
tension during cool down:

0.896 Ibf.
® Yield pont, 3.5 Ibf
m Break pont, 4 Ibf
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Frequency Drop [Hz]
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Results cont.

B Wire snapped during cool down when mitially
tensioned at 2.86 lbf with a corresponding
maximum tension of 3.756 1bf.

m Tension loss when hxing the ends,

(6 - 20 Hz) or (0.03 - 0.14 Ibf).

m ['ension loss from cool down,

(1 - 7 Hz) or (0.005 - 0.05 Ibt).
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Conclusion

® The change 1n slope may be due to going
beyond the yield point - more data 1n this
region should be taken.

m It 1s believed that the stress concentrations at
the ends, 1s the main cause for the tension drop
during cool down.

m A larger tension drop occurred from fixing ends
then from cool down

® The same experiment should be conducted
with other methods of fixing the wires.
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Cryostat for Long Wire Tests

® Requirements
m Conceptual Design
m Future Work
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Requirements Goals

®m Provide a near perfect iquid cryogenic environment
for a matrix of 50 wires starting at 10 ft in length.

m Modifiable to accommodate wire lengths approaching

100 ft.

® Wire chamber easily accessible for repairs and
adjustments.

m The option to create a less stable cryogenic
environment.

m Use existing material and parts wherever possible.
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"
Cryostat Assembly
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Cryostat Characteristics

m Uttlizes a phase separator and nitrogen shielding to
msure that the wires are always ftully emerged 1n a
stable cryogenic environment.

®m The nitrogen shield can be turned off to test the effect
of a noisier cryogenic environment.

m Rotatable Flanges allow to test various wire
orlentations.

®m Flange positions allow for easy access to wire chamber.

m Modihable to accommodate longer wire lengths.
m All piping diameters are less then or equal to 6.

® Made mostly of existing parts and available materials
thereby minimizing cost.
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Future Work

m Heat Leak and Reliet Calculations
m Parts List and Detailed Drawings

m Data Acquisition, Transducers and Electrical
Setup

m Fabricaton
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"T'hank You
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