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Pendulum friction sensitivity of some explosives
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Explosives
TNT (48~100mesh)
TNT (100~ mesh)
Comp. A-3
Comp. C-4
Tetryl
HMX
RDX

BPO
BPO : Benzoyl peroxide C: Crackls E: Explosion H: Fall height M : Weight of the pendulum PE : Partial explosion Sn : Snaps Sp : Sparks

W : Width of the friction plate U : Unaffected () : Sn was observed before E at the same swing

TNT (flake)
TNT (~32mesh)
TNT (32~48mesh)

Bme

ie

(b)

Fig. 1 Diagrams illustrating (a) an acceleration
and (b) a strain wave.
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Fig. 2 Typical blank hit oscillogram for accelera-
tion, strain and contact period.

Experimental conditions : M=42, 11kg ; Fig.§ Typical oscillogram for acceleration and
H=2m ,W=8cm. strain with composition C-4 and explosion
occurring.

Judgment : Crackles (at 5th swing), Exper-
imental conditions : M=42,11kg ; H=2m
; W=8cm.

Fig.3 Typical ocillogram for acceleration with
TNT (48~100mesh) and explosion occur-
ring.

Judgment : Crackles (at Ist swing), Exper-
imental conditions : M=42,11kg ; H=2m
; W=38cm.

Fig. 8 Typical oscillogram for acceleration and
strain with tetryl and explosion occurring.
Judgment : Snaps (at 3rd swing), Exper-
imental conditions : M=42,11kg ; H=2m

; W=8em
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Fig. 4 Typical oscillogram for acceleration with 9 B0 Sn & Fig. 6 {2+, Sn & C o imi B ¥ 12

composition A-3 and explosion occurring.  EJEiz Ry, £/, Sn Tk, O FAEHICBRBIC
Judgment : Crackles (at 6th swing), Ex- LB3EANNB6RE, MOKIMZLY, 1D B

perimental conditions : M=42.11kg; H=2
m ; W=8cm.

BHRETBL S0, RILSnHBVICT
MR E A TAEITY I,
BOCoHf & Fig.sizx+, RER7F2F2 7R HMX i1, oKL E, PE, Sn, CA1{ED A
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Fig 7 Typical oscillogram for acceleration and
strain with HMX and explosion occurring.
Judgment : Explosion (at Ist swing), Exper-
imental conditions : M=42.11kg ; H=2m

; W=8cm.

(a)

(b)
Fig.8 Typical oscillograms for acceleration and
strain with RDX and explosion occurring.
(a) Judgment: Explosion (at Ist swing),
Experimental conditions : M=42.11kg
s H=2m ; W=8cm
(b) Judgment : Unaffected (at Ist swing),
Experimental conditions : M=42, 11kg
s H=2m ; W=8cm.
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Fig.9 Typical oscillogram for acceleration with
benzoyl peroxide and explosion occurring.
Judgment : Partial explosion (at Ist swing),
Experimental conditions : M=42.11kg ;
H=2m ; W=8cm.
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Table2 Maximum amplitude of acceleration
at explosion

ame (G) | Number of explosions | Judgment
~ 10 2 C
10~ 30 16 C
30~ 50 9 C
50 ~ 100 14 Sn
100 ~ 200 7 Sn
200 ~ 300 1 Sn
300 ~400 0
400 ~500 3 E
500 ~ 2 E, PE

@ne : Maximum amplitude of acceleration at ex-
plosion
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Table3 An analysis of strain and acceleration

8861 ‘v "ON ‘Ly '1IOA ‘nyeAe) @ABoy

_m_

M Explo- Judg- i atex- 8m ee ‘8 me Gme Tie Pn Pa Panster 1 Pamgter 2 Ac No. of
(kg) sives ment plosion | (u) | (a) | Cu) | (G) (ms) | (N/mm?)| (N-.s) (kg) (N) (cm?) Fig.
42.11 Comp. C-4 C 5 6.9 1.42 16. 1 361 3540 25.0 5

) 1.9 0 10. 2 14.6 0.40 16.3 104 1020 25,8 5
U 5 8.6 0 1.77 10,3 449 4410 24.9
Tetryl Sn 3 8.3 1.70 13.1 432 4240 25.0
5.2 1.1 | 107.8 3.2 1. 06 3.7 272 2670 25.1
Sn 3 7.2 1,47 10.9 375 3680 25.0 6
7.2 50 85.4 0.8 1.47 2.0 375 3680 25.0 6
Sn 3 6.2 1.27 11.8 324 3180 24.0
4.8 35| 126.3 1.8 0,98 3.9 251 2460 25.1
C 3 9.1 1.87 13.9 475 4660 24.9
2.3 0 34.1 10.8 0. 46 1.6 121 1190 25.6
C 3 8.0 1.65 13.3 421 4130 25.0
5.2 1.1 37.5 3.0 1.08 3.7 275 2700 25. 1
HMX E 1 17,6 | 93.5 |4251 | 12 3,62 3.9 017 8990 24.8 7
PE 1 6.3 —_ 524.3 4.2 1.28 16.9 328 3220 25.0
Sn 1 12.7 2.60 18.0 660 6480 24.9
10.0 0 129.7 3.4 2.06 15.0 523 5130 24.9
C 1 15.4 3.17 22.8 802 7870 24.8
15. 4 0 32.7 1.2 3.17 6.8 802 7870 24.8
RDX E 1 44 | 99.0 | 4008 | 31 0.91 15. 1 232 2280 25.2
(Sn) 2.2 4.4 92.2 0.2 0. 45 0.1 118 1160 25.6
E 1 6.2 103 473.5 3.4 1.27 13.4 324 3180 25.0
E 1 10. 6 88.0 | 533.2 3.6 2.17 12.5 552 6410 24.9 8a
(Sn) g8 | o | 8na| o8 1.81 2.2 461 4520 24,9 8a
Sn 7 11.6 2.38 19.3 603 5920 24.9
5.5 4.4 §6.6 4.6 1.13 17.4 290 2840 25.1
C 1 18.9 3.90 23.1 986 9670 24.8
14.5 0 11.2 1.6 2.99 9.4 757 7430 24.8
U 1 17.6 0 3.62 22.9 917 8990 24.8 8b
5217 Tetryl  Sn 1 15.8 3.26 21.4 826 8100 24.8
15.0 1.8 82.9 1.2 3.08 5.2 780 7650 24.8
Sn 1 14.1 2.9 17.7 735 7200 24.9
11.4 0 61.9 0.6 2.36 1.6 598 5860 24.9
C 1 14.1 2.90 21.3 735 7200 24.9
14.1 1.8 37.6 1.2 2.90 5.1 735 7200 24.9
C 1 13.1 2.70 18.6 684 6710 24,9
6.6 1} 17. 1 3.4 1.36 13.8 347 3400 25.0

H=2m, W=8cm A :Contactarea i :Numberof swing Pamier | : Pressureinkg Pomster 2 : Pressurein N P, : Maximum pressure
Pa :Impulse Ty : Initiation time ¢, : Strain when sample exploded g : Maximum strain g ne : Maximum strain of explosion
(Sn) : Sn was observed before E at the same swing —: The result was not obtained.
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Pendulum Friction Test on Some Explosives (V1)

Detemination of Divisions of Sensitivity by Sensors

by Kazuo HASUE*

The explosion delay time, explosion strength and impact force of TNT, com-
position A-3, composition C-4, tetryl, HMX, RDX and benzoyl peroxide mere
measured by means of an accelerometer and a strain gauge. The divisions of sen-
sitivity were difined by means of an accelerometer as follows : a maximum ampli-
tude of acceleration was higher than 400G for explosion and partial explosion, 300
G-50G for snaps and lower than 50G for crackles. The impact force was not re-
lated to either divisions of sensitivity or explosion delay time.

(*The National Defense Academy, 1—10—20 Hashirimizu,

Yokosuka, Kanagawa, 239, Japan )
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