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Table 1 Test conditions of the sample explosives

No. Explosives Appearance Drying Powdg:ngi}s‘:)meter
1 | Ammonium nitrate Granulous Vac*., room temp., 24hrs. 48~100
2 | Ammonium perchlorats Powdery " "

3 | Nitrocellulose 13. 49 ” ” —
4 | Nitrocellulose 11.5~12.29, ” ” -
5 | Ammonia gelatine Gelatinous — -
6 | Gelignite 75% " —_ -
7 | Gelignite 60% ” — —_
8 | Gelignite 50% ” — -
9 | Ammon explosive Powdery Vac., room temp., 24hrs. -

10 | ANFO explosive Granulous ” -

11 | Slurry explosive Slurry - -_

12 | KURO carlit Powdery Vac., room temp., 24hrs. —

13 | No.5 KUROQ carlit " " -

14 | Black powder Granulous " —

15 | Igniter ” ” -

16 | Propellant ” " -

17 { PETN Powdery Vac., 45C, 24hrs. 48~100

18 | Picric acid " " "

19 | TNT " ” "

20 | Tetryl ” ” "

21 | RDX " ” ”

22 | HMX ” ” ”

23 | Composition A—3 Granulous Vac., room temp., 24hrs. -

24 | Composition A—3 type " ” -

25 | Composition A—4 Powdery " —

26 | Composition B Block ” 48~100

27 | Composition C—4 Semi-gelatinous ” -

28 | Hexal (P—30) Powdery ” —

* Vac. : Vacuum drying
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Table 2 Sensitivity characteristics of cxplosives

Pendulum friction Friction Impact (5kg)
No. Explosive £ (Fisr:t swglg) Sp U E PE (ToSI:‘I swié\gs) Sp U lllzkl;gim 50¢ygkg§im 1/?c$n(:')im 50"/(ocgt)>inl

1|1 PETN 10 10 3.27 4.43 12. 77 16.01

2 | RDX 10 10 7.19 10.67 14. 20 19.67

31 HMX 10 10 9.43 12. 34 13.24 17.92

4 | KURO carlit 10 10 12, 66 16. 18 21.68 25.52

5 | Gelignite 75% 2 8 10 - - - -

6 | Ammonia gelatine 2 1 7 9 1 - - - -

7 | Gelignite 60% 1 9 6 3 1 - - —_ -

8 | Hexal (P—30) 9 4 2 1 3 - — - -

9 Propellant 3 3 2 1 3 1 4 2 12. 11 15.35 32.95 38.26
10 | Tetryl 3 7 7 3 10. 93 12. 56 60. 00 100. 00
11 { Comp. B 2 8 4 1 5 9.24 11.75 100. 060 -
12 | Gelignite 50% 4 5 1 7 2 - - — -
13 | Comp.C—4 10 4 6 20. 20 23.28 40. 00 65. 00
14 | Comp. A—4 2 8 3 7 9. 57 12. 61 §0. 00 85. 00
15 NC 13.4% 6 4 1 9 6. 82 9.15 11.21 19.20
16 | NC 11.5%—12.2% 6 4 i0 11. 69 15. 45 3.94 11.90
17 | Comp. A—3 10 10 11. 30 13.75 60. 00 100. 00
18 | Comp. A—3 type 10 8 2 17. 37 19. 54 100. 00+ -
19 | No.5 KURO carlit 10 7 3 36. 00+ — 24.15 29.21
20 | AP 10 1 9 36. 60+ - 33.01 40. 88
21 | Igniter 10 6 4 36. 00+ - 51. 80 64. 64
22 | Black powder 10 10 36. 00+ - 20. 36 23.06
23 | Ammon explosive 10 10 36. 00+ - 100.00 -
24 | TNT 10 10 36. 00+ — 100. 00+ -
25| PA 10 10 36. 00+ — 100. 00+ —
26 | ANFO 10 10 36. 00+ — 100. 00+ -
27 | AN 10 10 36. 004 - 100. 00+ -
28 | Slurry 10 10 36. 00+ - 100. 00+ —




Table 3 Number of swing, at which first explosion was observed. (Weight : 20kg, Width : 8cm)

BTAWNET

No. of swing
No. 1 2 3 4 5 6 7 8 ¢ 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Explosive
1 | PETN 10
2 | RDX 10
3 | HMX 10
4 KURO carlit 10
5 | Propellant 9 1
6 Gelignite 75% 2 7 1
7 Gelignite 50% 5 0 5
8 NC 11.5~12.2% 6 1 2 1
9 | Gelignite 60% 1 4 4 1
10 | NC 13.4% 6 1 2 0 1
11 Tetryl 3 0 5 ¢ 2
12 Ammonia gelatine 31 4 6 0 0 2
13 | Hexal 12 2 11 0 1 0 O 0o 1
14 Comp. A—4 21 11 0 0 1t O O 0 1 1
15 Comp. B 2 0 2 2 1 0 0 0 1 0 0 0 1
16 Comp. C—14 o0 2 0 1 1 0 1 1 0 0 0 o 1
17 Comp. A—13 00 3 0 ¢ 2 1 0 o0 0 0 1 0 0 2
18 | Comp. A—3 type 00 0 0 01 0 0 o 1 0 0 2 1 0 0 0 2 0 0 0 0 0 0 0 1
19 | No.5 KURO carlit 00 3 0 3 0 1
20 Igniter o1 3 0 1 1
21 AP o 0 1




Table. 4 Pendulum friction test results

No. Explosive e e a0 ss U|E PE Sn s Ssp U
1 | Tetryl 9 1
2 {Comp. B 5 2 3
3 | Propellant 2 1 6 1
4 | NC 13.49% 1 2 3 4
5 | Comp. C—4 7 3
6 | No. 5 KUROcarlit 7 3
7 | Comp. A—4 6 4
8 | NC 11.5—12.29 2 8
9 | Comp. A—3 1 9
10 | Comp. A—3 type 9
11 | Igniter 6 4
12 | AP 4 6
13 | Ammon explosive 10 2 4 4
14 [ PA 10 1 7 2
15 | TNT 10 1 7 2
16 | Black powder 10 1 2 7
17 | ANFO 10 10
18 | AN 10 10
19 | Slurry 10 10
it Table 4N H TH 5. {RFEEM Tt Table 2 & Table d 4=k 0, Wifiz &k
Table 2 DR LIEB 4 3 &, 20kg, 2emiFict 5 ¥, BEORLIVLOEIFIZLL, BREE-SW
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TNT, &2 9 LK. 7o € B¥, REKER, e
Tt L it ate, ANFO, x5y —BRRIC L BEE A
BHe6hi, .
20kg, 2cm 35 X U30kg, 2cm (2T, R DAIC %
PHTHRMHI N ERL o0 Table5 TH 5. .
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biul, AETOBERTEBESHILHTHE,  F
4 B R @ —;
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Table 2, Table 4 126, {EFEHREE, BAM R ER 5 e
BEERER, BovBERROIHRO T, BF O E| o o o R
BRIREREBR A & SIS 72 A IRBT & CRERENTESZ
Edbhal, Order of sensitivity by the BAM
wi, 3HHEOBEOiz, MMBKRIEHINE S friction tester
», HEMREL6~5, KHTR, ThEAOBE Fig. 1 Correlation between sensitivilies by
ONfzic & 9 e+ 55 eRA L, (8 T3, the pendulum friction tester and
ok cHRET e 5> TiE.) the BAM friction tester
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Table 5 Number of swing, at which first explosion was observed (Width : 2cm)

. No. of Swing
"%‘l’jg;“ ' 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20
' Explosive
'Progpelllarﬁ 10
NC 13.4% 6§ 1 2 1
Tclr;l | 40 5 0 1
Comp. C—4 5 0 40 0 0 0 0 01
Comp. A—4 24 01 1 000 00 0 1 1
Comp. B 103 2 1000110000 0 1
L‘ 2 No.5 KURO carlit 01 6 1 0 100 00 0 0 0 0 0 1
| NC 11.5—12.2% 00 7 0 1 0 1 1
Comp. A—3 | 00 0 0 1 1 40 201 0 0 1
- Comp. A—3type 00 2 0 2 00 0 20 1 010 0 0 1
‘Igniter 21 1 1 0 1
AP 7 01 3
PA. A 00 1 0.2 010 10100000 0 2
H % TNT . ©0 200000002 000 2 0 0 2
% Ammon cxplosive o0 0 0 1 0 2 0 01 1 0 1
;13; » Black powder . 2 0 1 '
i :
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Table 8 Numbers of swings at which explosions were observed. (Width : 2 cm)
Weight . No. of swing s 3 4 s 6 7 8 '

(kg) . 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 26 26 27+
Explosive
Propellant 10 7 5 5 1 2 1 1 1 1 22
NC 13. 49 6 1. 7 4 7 2 6 2 8 2 4 2 7 1 5 6 3 2 2 3 1 2 1 2 1 26
Tetryl 4 8 1 5 3 4 1 1 3 2 4 2 2 1 3 1 26
Comp. B 1 3 3 1 4 5 1.2 1 3 1 3 3 2 2 2 1 1 1 1 31
Comp. C—4 5 6 5 1 6 3 31 2 4 1 6 5 7 56 6 1 2 23
No.5 KURO carlit 1 7 3 4 5 4 5 4 3 2 5 5 1 5§ 3 1 2 2 1 2 2 31

2 Comp. A—4 2 4 2 3 4 2 5 2 3 6 2 6 3 6 1 3 21 3 2 2 1 1 1 3 30
NC 11.5—12.29% 7 2 4 1 7 4 3 3 3 2 2 2 3 2 2 3 1 4 2 2 2 4 11 41
Comp. A—3 1 1 5 7 6 6 2 5 1 3 2 2 2 1 1 1 1 27
Comp. A—3type 2 3 4 2 1 3 1 1 1 2 2 3 2 1 1 29
AP 1 4 1 30
Igniter 21 2 1 2 23
Picric Acid 1 2 2 2 4 1 1 1 2 1 1 40
TNT 1 1 3 3 1 1 2 1 34
Ammon explosive 1 2 1 1 1 23

30 Black powder 2 1 41
ANFO
AN
Slurry




Order of sensitivity by
the pendulum friction tester

Order of sensitivity by the
fall hammer tester
Fig. 2 Correlation between sensitivities by

the pendulum friction tester and
the fall hammer tester

Order of sensitivity by the

BAM friction tester

Order of sensitivity by
the fgll hammer tester
Fig.3 Correlation between sensitivities by the

BAM friction tester and the fall ham-
mer teser

Table 7 Effect of tin foil on the impact test of explosives

Initiee Standard | Configd
. oo, . nitiation tandar onlaence
Explosive | Tin foil point diviation limit
(cm) (cm)
Yes 13.59 0.1132 | 12.64—14.61
PETN
No 16.01 0.1012 | 14.50—17.69
Yes 19.78 0.1213 | 18.31—21.39
RDX
No 19. 67 0.1461 | 17.01—22.67
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Pendulum Friction Tests on Some Explosives (II)
Pendulum Friction Sensitivity of Some Explosives

by Kazuo HASUE?* Seiji HIRANO* Yuichi OGAWA¥,
late Kazumasa OKAZAKI*, and Shoji NAKAHARA*

Explosion sensitivity of some explosives, except primary explosives, was ex-

amined by the pendulum friction tester, and the results were compared with those

by the BAM friction tester and the five kilogramme fall hammer tester. The

pendulum friction tester was able to explode the least sensitive explosives of the

three testing methods. There seems to exist some correlations between sensitivities

of the pendulum friction tester and the fall hammer tester; however, no correlation

can be found between the sensitivities of the pendulum friction tester and the BAM

friction tester, as well as the BAM friction tester and the fall hammer tester.
(*National Defence Academy, 1-10 ~20, Hashirimizu,
Yokosuka-shi, Kanagawa-ken, 239, Japan.)
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