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1.0 SUMMARY OF WORK

Extensive computer-based engineering design effort resulted in

optimization of a superconducting magnet design with an average bulk current

density of approximately IZKA/cm^. Twisted, stranded 0.0045 inch diameter

NbTi superconductor in a copper matrix was selected. Winding the coil from

this bundle facilitated uniform winding of the small diameter wire.

Test coils were wound using a first lot of the wire. The actual

packing density was measured from these. Interwinding voltage break down tests

on the test coils indicated the need for adjustment of the wire insulation on

the lot of wire subsequently ordered for construction of the delivered super-

conducting magnet.

Using the actual packing densities from the test coils, a final magnet

design, with the required enhancement and field profile, was generated. All

mechanical and thermal design parameters were then also fixed.

The superconducting magnet was then fabricated and tested. The first

test was made with the magnet immersed in liquid helium at 4.2K. The second

test was conducted at 2K in vacuum. In the latter test, the magnet was

conduction cooled from the mounting flange end.

All test procedures and results are documented herein.



2.0 RECOMMENDED PRECAUTIONS IN USE OF THE SUPERCONDUCTING MAGNET

The superconducting magnet delivered represents a real advance in a

specialized area of superconducting magnet technology. Please recognize

that it is a first-of-a-kind unit.

As such, the magnet has been designed strictly to reach the performance

objectives stated in this contract. Use outside of these performance bounds

could result in destruction of the magnet.

Please observe the following precautions:

1. DO NOT OPERATE THE MAGNET IN EXCESS OF THE 3.0 AMPS CURRENT AND

1.0 VOLTS CHARGING VOLTAGE SHOWN IN TABLE CMI-2, "SUPERCONDUCTING

MAGNET TEST RESULTS".

2. BE CERTAIN TO USE LARGE DIAMETER SUPERCONDUCTOR FOR CURRENT LEADS,

AND FIRMLY HEAT SINK THESE LEADS TO 2K.

3. DO NOT DROP THE MAGNET.

4. DO NOT DRILL ANY HOLES IN THE MAGNET STRUCTURE WITHOUT CHECKING

FIRST WITH CRYOMAGNETICS.

5. DO NOT OPERATE THE MAGNET ABOVE 4.2K.

6. BE SURE TO ALLOW THE MAGNET TO REACH FULL THERMAL EQUILIBRIUM

BEFORE OPERATION AT 2K. ALLOW ONE HOUR FOR SAFETY.



3.0 MAGNET SPECIFICATIONS, LAYOUT DRAWING

The magnetic field specification is tabulated in Table CMI-1. The

layout drawing, CMI Engineering Drawing Number CMI-1029, follows.
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4.0 APPROVED TEST PLAN

The Factory Inspection Test Plan is delineated on the following page.

The test apparatus for the 2K, vacuum test of the magnet is shown in

Engineering Drawing Number CMI-1010.



Article B-l, Item 4

FACTORY INSPECTION TEST PLAN

1. The superconducting magnet will be operated and tested in the 2K and
Vacuum SC Magnet Test Unit shown in Cryomagnetics Engineering Drawing
Number CMI-1010. The referenced drawing is attached.

2. The magnet operating temperature during the tests will be monitored
in each end flange. Carbon glass temperature sensors calibrated to
NBS transfer standards to within O.IK (1.4K to 6.OK) will be used.

3. All measurements will be made using techniques routinely employed in
measurements on superconducting magnets. The following magnet
parameters measurements will be made:

3.A. Axial Field Profile. A continuous plot of axial field
profile will be measured with an x-y recorder print out.
Measurement accuracy of axial field will be better than
I:10exp4. Data will be taken from 4 inches outside of
each flange, through the entire solenoid.

3.B. Inductance. The magnet inductance will be measured with
a ±17, accuracy.

3.C. Charging Voltage. The magnet will be charged to full
field at charging voltages from 0.25 Volts to 1.0 Volts
in 0.25 Volts increments.

3.D. Room Temperature Resistance. The room temperature
resistance of the magnet will be measured with an
accuracy of ±5%.

3.E. Current vs. Peak Central Field. The coil constant calculated
to ±1% from actual winding data will be used to measure the
magnet current required to achieve 3.0 Tesla peak central
field. The magnet will be operated at the current correspond-
ing to 0 to 3.0 Tesla.

3.F. Mechanical Dimension Verification. Mechanical inspection and
measurements of all mechanical dimensions by the completed
magnet will be made to an accuracy of ±10~^inches.



5.0 CERTIFIED TEST RESULTS

The Certified Test Results for the superconducting magnet are tabulated

in Tables CMI-2, CMI-3.

The test results tabulated in Tables CMI-2, CMI-3 are certified below:

Certified By:

D. Michael
Vice-President for Engineering



TABLE CMI-2
SUPERCONDUCTING MAGNET TEST RESULTS

SERIAL NUMBER C-121-M
NASA/GODDARD SPACE FLIGHT CENTER

CONTRACT NUMBER NAS5-28627
MARCH 22, 1985

Rated Central Field 30 Kilogauss Using 2.OK
Cold Finger Attachment in Vacuum

Maximum Test Field 30.6 Kilogauss Using 2.OK
Cold Finger Attachment in Vacuum

Rated Current 2.992 Amperes

Field to Current Ratio 10.025 Kilogauss/Ampere

Homogeneity /B/ £ 22.5 Kilogauss for
-1.50 Ъ z < 1.50" Centered at
2.503" from the Cold Finger End
of the Magnet

Compensation /B/ i 1.5 Kilogauss (57. of В peak)

for z 2 6.503" Relative to the
Cold Finger End of the Magnet
(4.00" from В peak)

Inductance ^ 332 Henries

Maximum Charging Voltage Used in Test 0.5 Volts

Room Temperature Magnet Resistance ~ 93K

Outside Diameter of Magnet 4 500 Inches

Outside Diameter of Cold Finger Attachment 6 OCO Inches

Overall Length 6.898 Inches

Weight ~ 10 2 Pounds

Mounting Holes As Per NASA Approved Drawing
i! CMI#1029
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