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Table 1.

Results of strength tests of stainless steel tube

No. Amount of Dimension of stainless steel tube 'Raulls
explosive Length Inner Outer Expansion’ Rate of
. ' diam. diam, of tube: expansion
(mg)’ (mm) (mm) (mm) (mm) %) -
1 5 20 1 3 3 0
2’ 25 20 2 4 4.2 105
3 % 20 2 4 4.2 105
4 25 20 2 5 5.15 103
5 25 20 2 3 5.2 105 .
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Fig. 1 Structural view of stainless steel tube and
blaster used in tests.
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Fig. 2 Peak pressure vs. reduced distance
Up : Blaster (PeNe 10mg), in air
Down : Blaster (PuN, 5mg), under water

— 100 =

Fig. 3 Directional characteristics of shock
“wave from blaster
Up :PuNs 10mg, in air
Down : PuN; 5mg, under water

shock waves from blaster under water

A blaster filled with 10mg. lead azide
was tested. This diagram shows the
shock wave at the O° direction aster-
isked in Fig.2.

Tested distance : 12, 2cm
Scale s 10usec/div.
10kg/cm?/div.
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Fig. 5 Collation of peak pressure data under
water of trial-manufactured blasters.
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Fig. 6 Experimental data of No, 6 electric
blasting caps under water in iron
vessel,

Up  : Peak pressure vs. reduced
distance

Down : Directional characteristics of
shock wave under water from
No. 6 electric blasting caps in
iron vessel,

The experimental data shown in the

above diagram are plotted in the diag-

ram shown beneath, ‘
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Fig. 7 Examples of shock wave form diagrams
of blasting caps under water in iron
vessel.

Up : 10p sec/div., 32kg/cm?/div.,
21.3cm (tested dist.)

Middle : 10p sec/div., 16kg/cm*/div.,
21.4cm (tested dist.)

Down : 20y sed/div., 16kg/cm?/div.,
15, 0cm (tested dist.)
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Fig. 10 Examples of wave form diagrams of
shock wave from clectric blasting
caps under water in iron vessel
Scale : 20p sec/div.

Outer diameter of iron vessel :

Up = Sem
Middle =10cm.
-Down =15cm )
Tested distance : Up =16.2cm
: Middle =10. 0cm

:Down =27.7cm
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Fig. 11 Time vs. distance.
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2 P
(em) . (em)  (kg/em?)
0.1 11.0 400
0.6 11.4 360.
1.2 1.2 174
iron vessel
3cm ~ No.6 electric blasting cap

Table 2 Variation of peak pressure of shock
wave by location of blasting caps under
water in iron vessel.
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Study on Lithotripsy by Micro Epxlosion (II)
Trial-Manufactured Infinitesimal Surgical
Blaster and its Shock Wave Characteristics

by Senzo'OINUMA*, Kazuo SHIINO*, Kazumi TANAKA®*
and Masayoshi OHMORI**

An infinitesimal surgical “blaster” intended for use in removing urinary calculi
has been trial-manufactured, comprising a fine stainless ateel tube filled with pressed
lead azide and initiated by an electric squib.

It is clinically essential to measure the directionality in the propagation of the
shock wave produced by detonation of the blaster, therefore in the present research
the study was focussed to the determination of the directionality of the course of
the shock wave, and it has been ascertained that the directionality is fairly attained
both in air and under water. Undoubtedly, reproductivity in the experimental resu.
Its is far reliable in case a larger amount of explosive is used than in case of smaller
amount of explosive, consequently in this experiment, underwater shock wave from
the explosive in a larger scale iron cylinder by a No. 6 electric blasting cap was
determined. From the experimental results, the behavior of the shock wave from the
blaster with infinitesimal amount of explosive has been extrapolated.

From them the following suppositions are drawn;

1) Shock waves determined at the side and base directions of the blaster tube are
the composite waves of the shock wave from the head of the stainless steel tube
tube and that propagating through the wall of the tube.

2) The width of the shock wave at the head direction of the tube also depends -
upon the diameter of the cylinder.

3) The location of explosive in tie cylinder influences the pressnre of the shock

wave.

(*National Chemical Laboratory for Industry. Toukuba Research Center, Ibaragi 305
**Hosoya Kako Co. Ltd.. Ohsawa, Sugao, Akikawa 197)
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