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Cryogenic Properties of Vanadium Bearing Austenitic
Stainless Steel for Superconducting Magnet
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Synopsis:

A new AISI-316 type austenitic stainless steel has been develuped which is
promising as a cryogenic structural material for superconducting magnets.  This
steel, featuring the addition of vanadium to low carbon and nitrogen bearing
ATSI-316LN, offers remarkable strength, toughness, and also non-magnetism at
cryogenic temperatures.  This is realized under the conditivn of either solution
heat treatment or subsequent heat treatment (aging) for precipitating NbgSn in-
termetallic compound to be used as a superconducting coil.

The results obtained from hoth the heat treatments are connected to the
following metallurgical effects: (1) solution hardening due to vanadium and
nitrogen additions for strength; and (2)reduction in chromium carbide precipi-
tates along grain boundaries by lowering carbon content and precipitaling vana-
dium carbide within grains prior to chromium carbide precipitation for notch

toughness alter aging.
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Fig. 6 Equivalent curves of E of annealed materials (1 100°C
% 5 min) at 4 K with vanadium and nitrogen contents as
variables
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