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Table 1 Specification of shock absorbing materials

Name

Abbreviation Description

Single wall corrugated board

C.B.III S mm thick

Single wall corrugated board A/F C.B.AF 5 mm thick
Double wall corrugated board AB/F C.B.AB 6.5 mm thick
Double wall corrugated board AAR/F C.B.AA 7 mm thick
Polyethylene card P.E.C. 2 mm thick
Bearing roller B.R. 12 mm$ x 12 mm
Glass micro balloon G.M.B. 50 pu¢

Ottawa sand 0.S.

River sand R.S.

Talc powder T.P. 300 mesh pass
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Table 2 Small gap test results of the starting signal

gap (0.5 g composition )
Gap material : polyethylene sheets
Gap [mm) Net swing length [mm] B' |% of TNT]
10 12 80
60 10 67
80 11 73
110 12 80
— 80 — . IRABBSE
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Table3 Small gap test () results for the starting signal cap

Gap Material

Tube Material Gap(mm]

Explosion(o) or
No Explosion(x)

P.E.C. glass 150 00000
’r 300 00000

C.B.Iit glass 30% X X X X X
3 mm thick{compressed) or ' 15* 00 %X X X
S mm thick(original) paper 12 X X X X X
+l P.E.C. + 1 B.R. re 8 X X X X X

re 4 00000

C.B. AF paper 13* 00000
2.6 mm thick(compressed) or e 26* oo0o0o0o0
5 mm thick (originah) v 52* X X XXX
+l P.E.C. + 1 B.R. ' 39* X X XXX

i 10 00000

C.B. AB paper 26 X X X X X
5.5 mm thick(comprassed) or " 13 X XX X X
6.5 mm thick(original) '’ 11» 00000

_+1P.E.C. +1B.R.

C.B. AA paper 14 X X X X X
7 mm thick o 7 XX XXX
+ 1 P.E.C. + 1 B.R. re S 00 00O

BLR. 12 mm xI2 mm thick paper 252 X X X X X

[ 132 X XX XX

re 72 00000

' 96 00000

e 120 00000

_ . _ glass 132 X X X XX
G.M.B. + 1 P.E.C. + 1 B.R. paper 20 XX XXX
'’ 10 X X XXX

_ _ i S O X X X X

0.5. + 1 P,E.C. + 1 B.R. paper 20 0Oo0o0O0O0
' 30 0O0O0O0OX

_ _ i 40 X X X X X

R.5. + 1 P,E.C. + 1 B.R. paper 20 XX XXX
£’ 10 X XX XX

_ _ ‘'’ s X X X X X

T.P. + L P,E.C. + 1 B.R. paper 10 X X X X X
' 5 00000

* : Compressed corrugated boad was used.
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Table 4 Results of the sympathetic explosion test for
starting signal paper caps in cardboard cases

Run
No.

Test arzangement and
Results

bCJ;O‘ io Two cases exploded.

“dol o !A Two cases exploded,
] one burned.

Two cases exploded,
two burned.

o

[¢]
(o)
>
>

VAIO| !o| lAI !x‘ !xl Two cases exploded,

o [ ixi X | e e

1“°| Iol !A! IAl |X{ TI Two cases exploded,

IAI x| x; I,(__'L_x’, taree burned.

J‘O' | X} % lxl " One cases exploded,

o 0] [el

. burned,

|
|x: X| L x| |x“ no burned.
e
B

not afiecsed, D : case with 3 corrugated boads,

ac.6 detonasor.,

Table 5 Results of the pressure vessel test for starting signal caps (5g composition)

Oliffice diameter Rupture{o) or no rupture (x)

lenm)

10 ]

12 ol

1 <2153
16 o

18 ]

20 xz’o

PVLDa 20 mm

1) Bjoctod cops burned outaside the vessels.
2} Flome was ejected from the nozzle.

3) The rupture disk swelled.

4) Unburnt caps was ejected.
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Hazard Evaluation and Safety Packaging of Starting Signal Caps

by Takehiro MATSUNAGA®*, Kotaro MURANAGA®**, Masatoshi WATANABE**¢,
Mamoru ITO®*, Yoshikatsu INOUE*##*, Masamitsu TAMURA*
and Tadao YOSHIDA*" o

Experimental hazard evaluations of starting signal paper caps were carried out
using verious test methods and a safety packaging method was devised. The paper
cap itself was very sensitive to the shock from a no. 0 blasting cap and its power
of explosion obtained from a MKII ballistic mortar test was 89% of TNT.

The shock absorbing effects of tested materials were measured using the small
gap test method ( 1) and are shown in the following order:
polyethylene cards <steel roller <ottawa sand <corrugated boad =: talc powder =~
glass micro balloon =river sand.

“Small cardborad cases containing 100 caps each and the same cases each of
which contained no cap but 3 sheets of corrugated boad were alternately placed in
a medium cardboard case and initiated by a no. 6 detonator on the side. Only few
small cases near the detonator exploded and burnt and others were left without
reaction. A ‘medium case containing 20 small cases with 100 caps each was igni-
ted by a signal flare, and it burnt wighout anyexplosive effect. Results of the US
pressure vessel test for one sheet of caps containing 5 g explosives in total showed
rather violent reaction under the confinement.

(*Department of Reaction Chemistry, Faculty Engineering,
University of Tokyo, 7—3—1 Bunkyo-ku, Tokyo, 113 Japan
*+The Japan Carlit Co., Ltd. Hodogaya Factory, 1625 Bukko-cho,
Hodogaya-ku, Yokohama-shi 240
+««Nippon Peroxide Co., Ltd., 2—54 Tanishima-cho -
Koriyama-shi, Fukushima 963
#+«+Department of Engineering Chemistry, Faculty of Engineering,
University of Tokai, 1117 Kitakaname, Hiratsuka-shi 259—12)
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