MATERIAL PROPERTIES IMPORTANT TC THE DESIGN
OF A LARGE SUPERCONDUCTING MAGNET

Introduction:

This monograph is a compilation from the literature, from more
general compilations, and from private sources, of electrical and
mechanical properties of materials important to the design of a
large superconducting magnet for a bubble chamber. It is intended
for use by the Mégnet Committee of the Bubble Chamber Group, Physics
Department, Brookhaven National Laboratory, as a source document
during the éesign of large superconducting magnets for a bubble
chamber of ld4-foot diameter and a test facility of 7-foot diameter.

It will be revised and extended as needed during the design effort.
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Purity, . Temperature,
percent K
o ——99.9%83

——— 03, 999+
O 99.9983at

18 2.7°K

Resistivity, ohms/cm

0 10 20 30 40 50 60
Magnetic fiald, H, %6

Fig, 1. Magnetoresistance of aluminum.
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Fig. 2. - Construction of coils of cryogenically-coaled aluminum magnet,

Laurence,. J. C. and Coles, W. D., Design, Construction
and Performance of Cryogenically Cooled and
Superconducting Electromagnets, NASA TM X-52121
Sept., 1965
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Brechna, H,, A High Field l.3m Superconducting Split
Coil Magnet with Forced Liquid Helium Cooling,
Stanford Linear Accelerator Center, SLAC-PUB-182,
April 1966
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Fig. 1. - 12-in. Coils in magnet vessel.
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Fig. 2. - Details of coil construction.

Brown, G. V. and Coles, W. D., High-Field Liquid-Neon-
Cooled Electromagnets, NASA Tech, Mem, NASA TM X-521
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. O Experimental critical heat flux \. j,vxcaoum_oauum
Predicted critical heat flux '/ Correlation
‘ / 7 .
Z::_o_d./ \ / > 2 : \\ _
_.O . _ 7 S .w..\ ‘ 1
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- 44N ] \ — —] _ _ .
£ cl AN sa N
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| et al. |
0.0l — -
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FIGURE 2.3

Experimental Nucleate and Film Pool Boiling of Hydrogen at One Atmos-
phere Compared with the Predictive Correlations of Kutateladze and
Breen and Westwater

1

. wﬂ_mnﬁmﬁ.; E.G., et al., Boiling Heat Transfer For
. Oxygen, Nitrogen, Hydrogen, and Helium, NBS Tech.
_Note No. 317, Sept. 1965.
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