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Strain

Time
Fig. 1 A diagram illustrating a strain wave by
a blank hit
Aq : Aren of strain
T, : Period of impact
e m : Maximum strain
r : Rising time
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Fig. 2 Correlation of strain with pressure

¢ : Strain  Pgpmyper 1: Pressure

For a through d : The plate widths were 8,
6, 4, and 2 cm, respectively.
The pressure point was located at 0cm
from the strain gauge.

For e : The pressure point was located at
2.5cm away from the strain gauge and the
plate width was 8cm.
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(cm?)
24.9
24.9
24.1
24.8

Ac

(N)
69581754
39071245
1974+ 296
8586+ 449

(kg)
710£77
398+ 25
20130
876146

Pcaun 1 Panller 2

Py,
(N.s)
18.97+0. 82
6.8240. 40
4.00=0. 80

20.591. 44

P
(N/mm?)
2.80:+0.28
1.57+0.09
0.82:0.11
3.4610.15

Tp
(ms)
4.46+0. 10
4.16+0.31
3.66+0. 41
4.69+0.16

: Period of impact
: Maximum strain
: Rising time

: Impulse
T. : Contact period of the anvil and the stainless steel plate

(ms)
1.1010.16
1. 160.07
1.3340.37
1.081+0.07

Py
&m
i 4

Tp

&m

(n)
—13.6+1.4
- 7.6+0.4
-~ 3.8+0.5
~16.840.8

T,
(ms)
5.63+0.45
11. 5620. 91
13.5041, 20

Table 1 An analysis of the strain at the first shoe swing (for the case without any explosive sample on the anvil )
5.72+0. 39

H
(m)
20
1.5
1.0
2.0
: Pressure in kg

Pamster 2 : Pressurein N

Pn:

: Fall height
M : Weight of the pendulum

M

(kg)
A, : Contact area of the stainless steel plate

The number of experiments was 10.
The width of stainless steel plate was 8cm.

4211
52.17
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anq)) : Maximum acceleration at Ist swing
@n (¢ : Maximum acceleration at i swing
i : Number of swing
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emc o) - Maximum strain at § swing
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Table2 An analysis of the acéeleration with 42. 11 kg weight

E . a T Tp F P
xplosives
(2) (msec) (msec) (N) (N-s)
TNT
(flake) 8.2+1.1 0. 88+0. 14 4.51+0.35 5400+ 740 10.9+1.4
TNT
(~32mesh) 8.9+2.0 1.22+0.07 6.10+0. 43 598041340 12.6+3.8
TNT
(32~4Bmesh) 10,7421 | 1L80+0.17 | 6.46+0.06 | 7070+1420 | 12.8+3.5
TNT
(48~100mesh) 4.41+0.6 1.05+0. 15 6.48+0.22 2900+ 380 12.6+1.7
(100~ mesh ) 5.4+1.6 | 0.95:+0.34 | 4.82+0.21 | 35501030 9.0+3.0
ANFO 10.6x1.7 1.66:40.11 5,1710. 48 703041140 15.5+1.8
Prilled AN 10.3+1.2 1.6340.15 6.7740. 92 6800+ 790 21.242.2
9.8+2.8 1.63%0.23 4.8440.52 64601880 13.3+2.5
Slurry 4
H:2m, W: 8cm, n: 5§
@n : Maximum acceleration
F : Force of impact
P : Impulse
n : Number of experiments
Table 3 An analysis of the acceleration with 52. 17 kg weight
Explosives Gm v T F P
P (G) (msec) (msec) (N) (N-s)
TNT
(flake) 7.0£1.6 1.17+0.27 4.79+0. 88 462011080 10.8+2.6
TNT
(~32mesh) 7.6%l1.4 1.11%0.30 5.28+0.64 5010+ 910 12.9%+2.1
TNT
(32~48mesh) 12.6+4.0 2.20+1.12 5. 50+0. 43 83502640 13.5+£2.9
TNT
(48~100mesh ) 7.5+0.6 1.50+0.67 4.6410.92 5690+ 420 12.6+£3.1
TNT
(100~mesh ) 8.2+2.2 0.81+0.21 4.3210.40 624011650 11.5+2.3
ANFO 12.612.4 0.77%0.17 4.2140.51 83001:1560 17.1+£3.5
Prilled AN 12.542.5 1.00%0.13 4.7440.21 829011640 22.5+2.9
Slurry 8.7+2.3 1.001:0.16 3.0840. 24 5750+1550 15.3+3.6
H:2m, W:8cm, n:5
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Table 4

An analysis of the strain with 42. 11 kg weight

Explosives E m T Tp Pm Py Pama ler 1 Pamur 2 Ac
e ) (ms) (ms) (N/mm?) (N-s) (kg) (N) (cm?)
(flake) —11.8+0.8 1.170.31 5.3740.65 | 244+0.16 | 17.9%2.1 616+ 46 6043+ 449 24.8
TNT
(~32mesh) -11.2+1.9 1.473:0.06 6.6210. 62 2.31+0.39 23.1%+0.6 585+103 573841008 24.8
TNT
(32~48mesh) - lll. 2+1.5 1.9940. 28 7.37+0. 47 2.3010.32 23.8+0.9 685+ 82 5738+ 805 25.0
TNT '
(48~100mesh) - ~12.9%0.8 1.493:0, 06 7.07%0.27 2.6610.16 21.2%0.6 673+ 46 66031 449 24.8
TNT
(100~ mesh) —14,0+0.8 1.11%0.13 5.09+0. 58 2, ?8:!:0. 17 18.2+1.2 730+ 46 71621+ 449 24.9
ANFO —14.5%0.4 2.16%0.33 6.27+0.74 2.9740.09 21.1%1.2 756+ 25 7417+ 245 25.0
Prilled AN —10.7+0.6 2.33+0. 30 8.19%1.15 2. 191'9. 13 18.5+2.3 559+ 35 5484+ 347 25.0
Sl'ur;y - 10.9%+2.5 1.87+0. 43 5.46:+0.45 2.25+0.51 12.8+3.1 570:+134 5586 +1313 24.1
H:2m, W: 8cm, n: 5
Table 5 An analysis of the strain with 52. 17kg weight .
' Explosiv Em v Ty Pn Pn Pamster 1 Pomster 2 A,
eponve () (ms) (ms) (N/mm?) | (N-s) (kg) (N) (em?)
('gl:k'l;) —~11.630. 4 1.5240. 51 4, 75+0.52 2.38%+0.09 12.97+3.11 606+ 25 5942+ 245 25.0
TNT
( ~32mesh) -10.3+1.3 11240, 32 6.00+0.78 2.114+0.26 22.01+1.87 538+ 72 5280+ 703 25.0
- TNT . .
(32~48mesh) -11.3%+2.3 1.86+1.12 5.51+0. 46 2.3240.47 25,0642, 07 5904124 578911212 25.0
INT
(48~100mesh) - 11.04+0.7 1.7040. 66 5.7540.27 2.2740.14 23.90+1.03 575+ 41 56361 398 24.8
TNT 0
(160~ mesh) - lll. 9+1.7 1.06:+0. 39 - 4.87+0.55 2.4540.35 21.06+1.65 621+ 92 60941 906 24.9
ANFO —16.4+1.5 0.95+0.13 4. 7110. 40 3.17%0,30 25.15+1. 4 803+ 82 78744: 805 24.8
Prilled AN —14.5+2.2 1.17+0.08 5.131+0.13 2.9840. 46 21.89+1.24 756+ 118 74171161 24,9
Slurry —12.1+1.8 1.094+0. 20 3.56+0.09 2.49+0,37 18. 1'{:!: 2.27 632+ 98 61861 957 24.9
H:2m, W: 8cm, n: 5
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Fig.4 An illustration of the testing apperatus to
measure strain
-a ! Shoe b Stainless steel plate
c: Strain gauge d: Anvil W: Plate width
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Pendulum Friction Test for Some Explosives (V)
Measurement of Impact Force for Some Less Sensitive Explosives

by Kazuo HASUE*

The strain of the anvil was measured by applying a static pressure through an
Amsler type testing device. The width of the friction plate (W) was 2, 4, 6, or
8cm and the pressure point was located at either 0 or 2.5cm away from the strain
gauge. As the results, the strain of the anvil was found to increase proportionally
with an increase in the static pressure when W was 8cm and the pressure point
was located directly above the strain gauge. The impact force was measured by
an accelerometer and a strain gauge for both cases with and without a sample on
the anvil. The strain of the anvil was found to increase proportionally with an
increase in the weight and the fall height for the case without a sample on the an-
vil (blank hit). For the case with a sample on the anvil, the maximum strain, and
the maximum acceleration were smaller and the rising time of impact and the im-
pact period were longer when compared to those for the blank hit.

(*Department of Chemistry, The National Defense Academy, 1—10—20,
Hashirimizu, Yokosuka, Kanagawa, 239, Japan.)
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