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Fig. 3 Shock wave profiles at various stand-off
distances inside a Teflon tube
(a) H=0mw, L =50m, without a Mylar film
(b) H=10m, L = 50mm, without a Mylar film
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(a) A single air bubble collapsing near a gefatm surface. The shock wave is loaded on the bubble from
below. Ps =10.5 £ 0.5 MPa. The initial bubble diameter is 1.9om. Interframe time is 10 ys.

(b) The shock wave is loaded on the bubble from below. Ps =10.5 % 0.5 MPa. The inner diameter of
the tube is 3.9mm. The equivalent bubble diameter is 2. 7mm. Interframe time is 40pgs. The end of
the Teflon tube is covered with a Mylar film. The radius of curvature of the bubbleis 1.4mn. H=

Orm, L =50m.

(c) The shock wave is loaded on the bubble from below. Ps = 12.7 + 0. 4 MPa. The inner diameter of
the tube is 3.9m. Interframe time is 40us. The end of the Teflon tube is covered with a Mylar
film. The radius of curvature of the bubble is 1.1m, H=10mm, L=-',‘59m.
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Basic research for a treatment of brain embolism: The condition of the liquid
jet generation due to a bubble cOIIapsing'inside a cylinder

by Nobuo NAGAYASU* Tetsuya KODAMA**, Kazuyoshi TAK.AYAMA“""

) and Hiroshi UENOHARA"*
The expenment of the interaction of an underwater shock wave with an air bubble in-
" sidea Teﬂon tube filled w1th gelatin was excuted to investigate the treatment of brain em-
‘bolism by means of the unpact of the liquid jet generated by interaction of a shotk wave
with a bubble. The shock wave was produced by detonating a micro- explosive pellet, the
pressure profiles of the shock wave loading on the bubble were measured on the centerlme
of the tube, and the subsequent jet penetration was vxsuahzed by means of a hxgh speed
camera. It was found that the pressure profiles inside the tube were different fr.om_ that
near a solid surface, and played important role on the liquid jet formation. The penetration
of the jets inside the tube depended on the stand-off distance, which needed to be above 5
fold of the initial bubble diameter. The collapse jet velocity inside the tube was observed to
- be slower than-that near a solid surface. The duration of the liquid jet formation inside the
tube appeared to be longer than: that'near a solid surface.

( "Chugoku Kayaku Co., LTD 5 —_ 1 —1 Etajima-cho, A]n-gun 'Hiroshima

73721, Jz apan
**Shock Wave Research Center, Institute of Fluid Science, Tohoku Umver51ty,
2—1— l Katahira, Aoba-ku, Sendai 980—77, Japan
b ‘Department of Neurosurgery, National Sendai Hospital, 2—8—8
Miyagino, Miyagino- ku, Sendai 983, Japan)
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