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Temperature of the aqueous soliution : 20°C
Thickness of original sheet : 1.3mm
Immersed time in the aqueous soliution : thr
Composition of original sheet

Acetyl cellulose 3g
Lead acetate 6g
Furfuryl alcohol 58
Cellulose powder 5g

# : The ratio of analysed quantity to the qua-
ntity which should deposit.

Fig. 1 Relationship between concentration
of sodium azide aqueous solution
and weight percent of lead azide
which deposited in sheet.
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Used binder :

—Q— Acetyl cellulose

—x— Butyral resin
Thickness of original sheet : 1. 1—1. 2mm

The quantities of cellulose powder 6g,
of binder 6g and of lead acete 6g were cons-
tant.

Original sheet was immersed in 27 weight
percent of sodium azide aqueous solution 180
m! at 20°C during one hour.

* : The ratio of analysed quantity to the qua-
ntity which should deposit.

Fig. 2 Relationships between weight percent
of furfuryl alcohol which was conta-
ined in original sheet and weight pe-
rcent of lead azide deposited in sheet.

Photo. A final sheet of No.5 in Fig. 3
Dimension : 43mm X 60mm X 1. 4mm
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Temperature of the aqueous soliution : 20°C,
* : The ratio of analysed quantity to the qu-
antity which should deposit.

Concentration of sodium azide in No. I,
No.2 and No. 3 tests is ten percents, and that
in 4, No.5 and No. 6 is 27 percents.

Compositions and thickness of original
sheet were shown below.

Composition Hhickness
NoJ Binder [ Lead |Furfuryl] Reaction
acetate | alcohol accelerator] (mm)
(g) | (&) | (&) 8)
IAcetyl 3
1 cellulose 6 10 0 .12
Diethyl
2 ” " 5 urea 10l 1.05
Aceto-
3 ” " ?  lamido 5 0.9
Butyral 3 cellulose
4 mngml ”n " powder 0.95
5 " 9 ] n 1.26
" 18 " n' 1.30

Fig. 3 Relationships between immersed time
in sodium azide aqueous soliution and
weight percent of lead azide which
deposited in sheet,
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The values shown in table 1 (No.1, No.2,
No. 3 and No. 4) are plotted.

Fig. 4 Relationships between density of final
sheet and weight percent of lead azide
in the sheets,
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Cellulose powder
or Furfuryl alcohol (%)

—Q— : Furfuryl alcohol

—X— : Cellulose powder

The values shown in Table 1 (No.!, No.2,
No. 3 and No. 4) are plotted.

Fig. 5 Relationships between weight percent
of cellulose powder or furfuryl alcohol
which was contained in original sheet
and density of final sheet.
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Table 1 Compositions of original sheet and of final one

Original sheet

Final sheet

No. Lead Binder Furfuryl Reaction Lead Density Thickness
acetate alcohol accelerator azide
(g) (g) (g) (=) (%) (g/cc) (mm)
! 6 Butyral 3 5 ggg‘(’l‘e"fe > 384 0. 54 S
2 " " " 2.5 " ” 39.2 0.57 1.3
3 " ” " 5 " 3 46.8 0. 64 "
4 ] ” ” ” ” 7 0.45 1.6
5 9 " " " " 5 49.9 0.67 1.3
6 12 ” " " ” ” 57.5 0.75 1.4
7 18 ” " " ” ” 65. 4 0.90 1.3
8 30 ”n " ” ” ”n 77.0 1.1t "
9 6 Asttn 3 " n o w | 4.8 0.78 1.2
10 " " " 7.5 ” " 41.8 0.92 0.9
1 ] ” " 2.5 " " 39.4 0.88 11
12 " " ] 10 gghy 1 10 56.9 B "
3 p noon 5 Acto 10 | 536 — 1.3
14 " rB;:xml 3 " ” " 56. 1 0.38 1.2
15 3 ” " n " " 45, 1 0.33 1.4
16 4,5 " " " " " 51. 4 0. 40 1.3
17 9 " " " " " 62.2 0. 32 L4
18 6 " " " " " 56. | 0.38 1.2
19 4.5 " " n " " 51.4 0. 40 1.3
20 6 " " " " 2.5 51.9 0.7t 0.71
Original sheets were immersed in excess sodium azide aqueous soliution at 20°C.
Concentration of the solution and immersed time were shown below.
No. 1—No. 11 : 27% sodium azide aqueous soliution
No. 12—No. 20 : 10% sodium azide aqueous soliution
No. 1—No. 7, No.9, No. 19 : one day
No.8, No. 20 : three days
Table 2 Detonation velocities
Lead azide Density Dimension Detonation Detonation
No. WxLxT velocit pressure
(%) ) Cem) (m/sec) (Kbar)
5 49.9 0.67 1x15%0.13 1,246 2.6
6 57.5 0.75 1X15x0. 14 1,700 5.6
7 65. 4 0.90 I1xX15%0.13 1,406 13.0
14 56. 1 0.38 1X15x%0, 12 1,555 2.3
14 " " 0.5x15x0. 12 1,340 1.7
17 62,2 0.32 1X15%0. 14 1,7 2,5
17 ”n " 0.5%x15x0. 14 1, 701 2.3
19 51.4 0.40 1X15%0. 13 1,105 1.2
19 " " 0.5%x15x0.13 968 0.9
20 51.9 0.73 1X15x0.07 2,571 1.8
20 " ” 0.5x15x0.07 1,957 6.8

The numbers in the first column are the same as those of Table 1.
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Table 3 Initiation test in detonator

Sheet type pellet
No. Density PuNg content Number of Base charge Judgment
(g/cc) (6%) pellet

5 0.67 49.9 1 PETN explosion

" " ” ” RDX n

” ” " " Tetryl non-explosion
” ” " ” ” explosion

6 0.75 57.5 1 PETN explosion
” ” ” ” RDX ”

” ” ” " Tetryl ”

7 0.90 56.4 1 PETN explosion
” " " " RDX "
” " ” " Tetryl "
14 0.38 56. | 1 PETN explosion
” " " " RDX non-explosion
" " ” ” explosion
" " ” Tetryl "
” ” " ” non-explosion
17 0.32 62.2 1 PETN explosion
” ” " " RDX "
" " " Tetryl non-explosion
" " ” 7 " explosion
19 0. 40 51.4 1 PETN non-explosion
” " ” ” ” explosion
" ” ” ” RDX non-cxplosion
” " ” " " cxplosion

Used pellet : 5.6mmg

The numbers in the first column are the same as those of Table 1.
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Load (Kg)

—0—:No.5, .4mm
—X—: No.6, 1.5mm
© —0O—:No. 18, 1.0mm
The thickness of the samples are different
from those of the same number in Table I,
though compositions of the samples used are
the same as those in Table 1.

Fig. 6 Friction test with BAM test machine

Table 4 Foll hammer test (Weight of

hammer : 5kg)
: : Fall height of 1/6
No. L”d%f)"de‘ Thickness | firing ;;«:‘b)abiit;
5 49,9 1.5 20—25
6 57.5 1.5 20—25
7 65.4 1.9 25—30
17 62.2 1.1 10—15
18 56. 1 1.0 . 10—15
19 51.4 1.1 15—20

The thickness of the samples is different
from those of the same number in Table -1,
though compositions of the samples used are
the same as those in Table I.
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An initiating explosive of sheet type

By Senzo Oinuma

An initiating explosive of sheet type was prepared by the following method and

its explosive behaviors were examined.

The original sheets were made by mixing lead acetate and furfuryl alcohol with

acetoamide, cellulose powder, acethyl cellulose or butyral resin.
They were treated with sodium azide aqueous solution, and lead azide deposited
in sheets. After being washed and dried, the sheets were tested with a drop-hammer

machine and a BAM test machine.

The results of the tests indicated that the sheets were not dangerous. But they
were easily initiated to detonation with flame.

The detonation velocity stands between 970 m/sec and 2,570m/sec. A disc type
pellet of these sheets could initiate high explosives such as PETN, RDX and tetryl.
(National Chemical Laboratory for Industry, Seventh Division Hiratuka, Kanagawa)
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