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Fig. 2 Cut view of the explosive-driven flux com-
pression generator. A stator consists of six
segments, five short herical coils with dif-
ferent pitches and a cylinder
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Fig. 3 Measured and calculated time profiles of cur-
rents amplified by the explosive-driven
magnetic flux compression generators. The
generators with six segments-stator (Fig. 2)
operated with the initial currents of 6.9kA
(curve A), 22kA (curve B), and 56kA. (curve
C). The calculated profile is shown as the
curve E in (b). Another type of the generator
with three segments-stator was operated
with the initial current of 55kA (curve D)
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Study on the explosive-driven magnetic flux compression generator for
large current production

by Yozo KAKUDATE®, Shu USUBA*, Hiroyuki YOKdI*, Masatake YOSHIDA*
Shuzo FUJIWARA*, Ryuichiro KAMEY ** and Masahiro MIYAMOTO***

We have made experiments of explosive-driven flux compression generators for large
current production. When an initial current is small (6. 9kA), the maximum output current
reached up to 3. 2MA and a current profile agreed well with a result of numerical simula-
tion. It is, however, found that there exists a tendency of decreasing an amplification factor
which is defined as the maximum current devided by the initial current as increasing the in-
itial current from 22 to 56kA. As a result, the maximum current was not able to exceed a
limit value, about 5 MA, independent of the initial current.

To reduce the current desity, an end part of the generator was modified; a diameter of
an inductive load was enlarged and an armature and a stator were changed into cone shapes
to be connected with the load. This generator produced the maximum current of 8. 0MA
when the initial current was 52kA. An estimation of a surface temperture rise of a copper
conductor which is caused by Joule's dissipation of a pulsed current was done taking into
consideration the magnetic diffusion and the thermal conduction. The result shows that the
temperature of the copper surface reaches its melting point when the surface current densi-
ty is 4lMA/m. This corresponds to the total armature current of 4. 9MA and the experimen-
tal results can be well explained.

(*National Institute of Materials and Chemical Research, 1 —1 Higashi,
Tsukuba, Ibaraki 305
**Asahi Chemical Industry Co., Ltd., 2620 Qaza-Sato, Oita, Oita 870—03
***Fuji Electric Corporate Research and Development, Ltd., 7 Yawata-Kaigan-
dori, Ichihara, Chiba 290)
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