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Table 1 Samples.used in this study.r .. . -~

Oxidizer Al ' "'=A1’dpntent(wt.%?
Aln* | 10, 20, 25, 30, 40, 50, 60

KCIO; — S —
Al(a)** | 10, 20, 25, 30, 40, 5Q, 60, 70

*Al(f) : flake aluminum
** Al(a) : atomized aluminum

No.6 detonator " Epoxy re'sijnr )

A j;' .
- x| _‘Polyethyklén'e'tube
Y & N Sample |
unit : mm -

Fig. 1 Schematic drawing ‘of glass vessel of under-
water explosion test . .
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Fig. 2 Experimental set-up of underwater explosion
. -test
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Table 2 Results of underwater explosion test of Al/KCIOs mixtures

i
Peak pressure | Shock energy : | Bubble energy
o Samples | T(fipn | TR/ | B/
5 VAl /KGIOs= | 3.98 2.16x10™" 1.37
i ; ' 10/90 5.29; 2.50%10™" 1.36
( ' :
‘i S 4.54; 3.89% 10" 2.33
ool R gl s 4.05x 107! 2.33
oo 4.49 3.50x 10! 2.44 _
G 25)15| 5.8, 4.14%107 “ | 2.49 n
g 3.03, 2.45% 107! :2.28 j ,
' . 30/10) 453 2.77x107! 2.2 v
ce o 2,24 8.82%107 " 116 - ;L.
uiv40/60) - 2.12 8.98x1072 - L 22. _
ol nso 2.18x107 | 7.83%107" ;i
50/50 1.62 2.06x 1072 736><10" s ;
1.37 4.74x107 | 3.37x107" 1 0
60/40| - 123 1.33x10° | 3. 78><~'10'l T
 Al@/KCIOy=[F o1 - | Lgsx10t | 2.63x107) ‘
AN l0/%0)  3.18 "31%10% | 37007 5
T " 1.95 9.49x107% [ - 9.28x16' ~ T
20/80 2.36 1.18x 10" 1080 o
3.18 1.83%x107" -}, 1.6
25/75|  3.25 1.92x 10" 1.65
S 2.91 2.22%10"" 1.98
30/70 2.86 1.56x10™" 1.53
| . 198 1.40x10™ 2.60 .
d0/60 | 2.67 1.48x 10~ 2.34.
2.17 - 1.19x10™ 3:28
50/50 1.84 1.22x10"" 3.28
1.58 | 4.32x1072 2.37
60/40 174 5.83x 1072 2.74
- - | 4derx10”
70/30 1.25 0.00 L=
PETN(14.0g) 9.57 1.23 3.20 ,
PETN® - 1.44 3.00
TNT(24.4g) 9.69 7.93x107 1.85
™wr* | - 1.04 2.06
*:Bjarnholt®

4 [FF Tay C PU) BRIt BERBES, Po:@ECKT
EFTR(@/\:B,J—WT) Py () B@AKE(Pa), ¥rpryyvBBT, ZITRE=
(5/16,1/2)=2.2405TH %,
T R:BF:e +—MOEE[m], ok 3. RBER
DEE#1000ks/f), Co : KPOTEFIS0m/S),  FI—BEHCHL T2 @fowﬁtnof.%ﬁﬁﬁt:
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Al/KCIO; mixtures as a function.of Al con-
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' “iynderwater éxplosion :characteristics of aluminumy/potassium
1t ghlorate mixtureés < ‘
by Tadahn'o AOCHI“ Atsum1 MIYAKE* Terushnge OGAWA"‘
“Thkehiro MATSUNAGA** Yoshlo NAKAYAMA** Co
and Mltsuakl IIDA‘“' ' o

AN '

T E P ", oy s i I3

In order to evaluate the explosxon performance of alummum/potassmm chlorate
(Al/ KCIO;) mlxtures for fireworks underwater explosion test was camed out and the in-
4 ﬂuence of the _partlcle shape of alummum on the exploswn propertxes was mvestxgated

It was foprtti that shockand bubblq energies of these mixtures were stsongly influenc-

.ed by, the,partlcle shapeof alummum ,and energy releasxes of Al/ KClOs mixtures depended

on bubble energy, compared with, shock energy. Both shock and bubble energies'of flake

aluminum and. potassium chlorate'mjxtures (Al(f) /KCIOs) showed a maximum value at-. -

25wt.% of aluminum content and: the shock energy-was estimated:as 50% of that of TNT -
“and the-bubblé energy was 130% of-that of TNT. On the other hand-the bubble energy of

latomized aluthihum and-potassiuth chlorate mixtures (Al(a)/KCl0;) showed a maximum: - -

value at 50wt.% of aluminum coiitent'and it was estimated as 180%'6f that of TNT and it
“was fotind'that the rat‘ 'of the'biibble énergy to the ‘total éfiergy release was much hngher’?“’
than those of common ‘CHNO explosxves ‘
Furthermore based on the dxscussxon of the shock pressure profiles and the’ apparent
conversmn ratio of alummum it was found that the dlfference of the part:cle shape of”

alummum had the mfluences on the combustlon behavmur at the reactnon zone and so- call
ed. after burmng phenqrnena
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