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. 1 MATERIAL TESTING IN A LINEAR THETA PINCH

.
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: Abstract In the course of this research program the

Sy 1nteractlon of three candldate first wall fusion reactor

E;é materlals (Stalnless steels 304 and 316 and inconel 625

fhlwhlchzls a nickel base alley) were subjected to a thermo-

Tl

nuclear like plasma, n= 1016 = and T =1 keV, produced in

re,

: the Alvand I-~linear theta pinch. The average power flux

-
is’ 10 W/cm2 and the 1nter'actlon time nearly 1 uS. The

prcpertles of the 1mpur1ty layer and the extent of the

damage on the alloy was determlned by means of a theoret-

BN

ical® analy51s based on the formation of an observed im-
purlty layer near the alloy Among several damage mode

on the surface, the domlnant mechanism has been assessed
to be evaporation. Very heavily defective areas and even
surface cracks”were produced on the stainless steel speci-
menstaFter e%posure to a single shot. No sign of cracks
was detected on Inconel 625 specimens after exposure to
even 18 shots. On the basis of temperature rise and
evaporation a comparison is made among materials exposed
to plasmas of a theta pinch, shock tube, present genera-

tion tokamak and an anticipated tokamak reactor.

* This report is partly based on a similar article, which
appeared in Journal of Nuclear Materials, vol. 113 ,No. !
1. January, 1983 .

|



