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Thermal Stress Analysis on the Extraction Grid

~ Exit Grid - for JT-60 NBI

Kiyoshi SHIBANUMA, Masaaki KURIYAMA, Yoshihiro OHARA
and Yoshikazu OKUMURA

Division of Thermonuclear Fusion Research,

Tokail Research Establishment, JAERT

{(Received June 3, 1981)

The ion sources of the neutral beam injectors for JT-60 are
required to porduce stable ion beam of 50 ~ 100 keV, 35 ~ 40 A for
a long pulse length of up te 10 sec. This long pulse operation at
high power level causes several difficult problems. One of the
problems is the thermal stress in the extraction grids.

In this report, a thermal stress analysis method using finit
element method has been applied to the exit grid, which is subjected
to a relatively large and one-side heat loading. Oxygen—-free copper
and molybdenum are considered as caudidate materials of the grid for
this numerical analysis. Results are evaluated according to the
ASME~-Sec.ITI Code.

The stress in copper grid is extremely larger than the allowable
value all over the pulti-aperture region. Therefore, the design of
copper grid must be fundamentally reconsidered. On the other hand,
the stress in melybdenum grid is shightly over the allowable value
only at two corners of the multi-aperture region. A small structural
improvement in this grid enables us to suppress the stress below the

allowable value.

Keywords : Exit Grid, JT-60, Neutral Beam Injectors, Thermal Stress,

Finit Flement Method, Effective Elastic Cemstants
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