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Fig. 5 Swing velosity of each DFV
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Table 1 Height difference at DFV 120

Hn-l"”n Hn-l—l'lu
n blank blank DFV Haiyy 2H ayy
hit hit 120
(cm) (cm) (cm) (cm) (%) (em) (%)
1 203 16 6 10 4.9 10 4.9
2 187 15 5 10 4.9 20 9.9
3 172 14 4 10 4.9 30 14.8
4 158 13 4 9 4.4 39 19.2
5 145 12 3 9 4.4 48 23.6
6 133 11 2 9 4.4 57 28.1
7 122 11 2 9 4.4 66 32.5
8 111 11 2 9 4.4 75 36.9
9 100 10 2 8 3.9 83 40.9
10 90 10 2 8 3.9 91 44.8
11 80 10 2 8 3.9 99 48.8
12 70 10 2 8 3.9 107 52.7
13 60 9 2 7 3.4 114 56.2
14 51 9 2 7 3.4 121 59.6
15 42 8 1 7 3.4 128 63.1
16 k7] 7 1 6 3.0 134 66.0
17 27 7 1 6 3.0 140 69.0
18 20 20 1 19 9.4 159 78.3
Table 2 Height difference at DFV 52
I'Iﬂ-l _Hn Hn -1 "}'Iﬂ
n blank blank DFV H 4y, 2 Hay
hit hit 52
(cm) (cm) (cm) (cm) (%) (cm) (%)
1 203 19 10 9 4.4 9 4.4
2 124 18 9 9 4.4 18 8.9
3 166 17 9 8 39 26 12.8
4 149 18 8 10 4.9 36 17.7
5 131 14 7 7 3.4 43 21.2
6 117 13 6 7 34 S0 24.6
7 104 12 6 6 3.0 56 27.6
8 92 12 6 6 30 62 30.5
9 80 i1 5 6 3.0 68 33.5
10 69 10 5 5 2.5 73 36.0
11 59 9 4 5 2.5 78 38.4
12 50 9 4 5 25 83 40.9
13 41 6 2 4 2.0 87 42.9
14 35 7 3 4 20 91 44.8
15 28 7 3 4 2.0 95 46.8
16 21 5 1 4 2.0 99 48.8
17 16 6 1 5 2.5 104 51.2
18 10 10 1 9 4.4 113 55.7
— 8 — LRAEBEE



Table 3 Swing velocity at each fall height

DFV 120 DFV 52
No.of |  p Eion v H Eions 14
SN (em) (%) (cm/s) (cm) (%) (em/s)
1 203 4.9 689 203 4.4 689
2 186 4.9 666 184 4.4 659
3 172 4.9 644 166 3.9 624
4 158 4.4 617 149 4.9 593
5 146 4.4 581 131 3.4 559
6 134 4.4 559 117 3.4 534
7 123 4.4 529 104 2.9 494
8 1 4.4 511 92 2.9 470
9 100 3.9 474 80 2.9 436
10 90 3.9 442 69 2.4 412
11 80 3.9 417 59 2.4 370
12 70 3.9 387 50 2.4 347
13 59 3.4 351 41 2.0 309
14 51 3.4 307 35 2.0 281
15 43 3.4 281 28 2.0 246
16 34 3.0 227 21 2.0 211
17 27 3.0 184 16 2.5 157
18 20 9.4 —_ 10 4.4 -
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Table 4 Contact areas and maximum contact lengths of the plate and the anvil

Apparent contact area (cm?) Maximum contact iength (em)
Anvil
(n=10) Anvil Plate ‘ Plate
= Left half Right half
X 105.02 24.13 7.36 6.44 3.28
a 4.26 1.59 0.22 0.23 0.23
—Tp e oBEBRERLL, RPOLTRL LI

T

am

Il

time
Fig.6 A schematic figure delivering the

44
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acceleration

acceleration at blank hit
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WDt E S, R-BRTLRTFORRICLIOERL
T3,

s b0 B & GRS, RFORROM
HBIVIBEOMPICEELVIML TWS A%, BERIE
OB L TR, RIF—ETHS,
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BEFLS5, BTHGY 0F— 7 h Hi5RRREISOE

Table 5 An analysis of the acceleration for the first shoe swing

M H D n an T T, F P
(k) | (m)| (em) (G) (ms) (ms) (N (N.-S)
20 10| 16.141.5 | 0.98+0.15 | 4.04£0.25 | 10600+990 20.8%2.1
3.89+0. 41 9.2+1.1
. ) a1, . 06£0. ) 5560730 |
211115 8 10 BAELL | LOSE0.09 | g 25,40, 69) (18 621.7)
3.5820.32 6.7%0.9
. 5.5+0.5 | 1.17+0.1 3640+330 | _
10 10 0 % | Guo. a1£0.62) (3%16.2£2.0)
8 | 10] 23.2t1.2 | 0.91+0.15 | 3.95x0.25 | 17600910 28.5+1.7
5 6 10 22.1*1.4 0.92%0.19 4.15%+0. 19 16800+ 1070 28.3%+3.0
217 | 2.0
4 [ 10| 217223 | o.ooxo.mn |  3.96+0.14 | 16500%1750| 24117
2 | of w.8+1.4 | 082+0.12 | 884+0.21 | 15800+1070| 236124

M; Weight of the pendulum, H; Fall height, D;

Width of the steel plate, n; Number of experi-

ments, a.; Maximum acceleration, r; Rise time, T,; Duration of impact, F; Force of impact,
P; Impulse, g=9.79763m/s® in this place. *Total value of all the impact in the first shoe swing.

BHEHRTEE, TROFBITHAS,

%% (cm)  #ifhH X107(N)

2 33.6
5 104

10 163

20 213

30 224

40 244

50 248

— 88 —

B THET 5 L, FHRREOL I 1. 4 O
BHTHHEZENDOMNE, COBSLERINT AT
ARICREHZE L WS biT Ty,

4 8 &5

BT EHRRURIBIC L 5 BB AFEF OERIBBED
Bgic s, RARRBoOMELIRRY SO ORR
EiTew, ROBREB.

(1) BIFEhiEs) (BRIELT » A 0L v
BAT, DFV LBT) i &31~120 B2 3L,

IRKREB S



DFVORMNE (£ 512Y, F—RIABKTCHETH
BOBPIRPIe s, 122U, 1EYARVTHhD
B4 L#H700cm/sec THB,

(2) 7 (BRREH2e LT, BERIEE 7 2 ¥ A 18E
EReTaL oI LIEA) oL & L, DFV A
KEVRY, gEMCHTIEFEERKEL, T
CMZE A SERALKE, L2L, BFOMES
v a—0fiR, BTFEECREESLLY,

(3) BRERICB I SERIRL 7+ Craiifaoft
FEMBL, Rk nERmEHNE RARRERENE
L,

(4) ZTHLNR/[ORFOMEFEMEL, XS E
0 a5, BTRERM. Si®A, HBPERD, thoofl
NRFORE, &S, BRENBLENERIZL

BELOLN,
(5) IRTEERBERIR L HRRRRIC >V T, FEE
BRI EfTiz - 720, WHFhoBs bisfic X
ERBRIBHGhLD I,
X ®
1) TRAkXGSE ITRAE~ Y FT v 7 (1966)
2) F.P. Bowden and A.D. Yoffe, “The Initia-
tion and Growth of Explosion in Liquids and
and Solids.” (1952)
3) E. Contestabile, Report No. MRP/MRL 76/128
(TR) (Sept.1976)
4) India Standard (Part H/Sec.1) p.11 (1973)
5) BFHER ®M H, IHKAE 24, (6), 318
(1963)

Pendulum Friction Tests on Some Explosives (I)
Mechanical Characteristics of the Pendulum Friction Tester

by Kazuo HASUE*, Toshihiro KIKUKAWA®, Seiji HIRANO*
Yuichi OGAWA*, Yasushi MORITA*, Tatsuya MONMA=*
Shoji NAKAHARA* and late Kazumasa OKAZAKI

Explosive sensitivity has been tested by the U. S. Bureau of Mine’s pendulum
friction tester. To provide for the testing of less sensitive explosives, the American
style pendulum friction tester was modified as follows ; weights of the pendulum,
width of the stainless steel plate, and pendulum rod release height were varied.
Without plate and steel anvil contact, the number of swings (Damped Free Vibra-
tion, DFV) could be adjusted. The number of swings were adjusted to 18 with
plate and steel anvil contact without any explosive sample on the anvil (Blank hit),

When the release height was 2.0 meters, the swing velocity at the lowest point
at different DFVs was measured. The initial swing velocity was almost the same

at each DFV, although the decreasing velocity was different.

The energy loss of

each swing was obtained by comparing the height difference between that of the
DFV and the blank hit swing. The acceleration of the shoe at blank hit was also
measured. The acceleration was increased with increasing release height or weight.
Large differences in velocity and impact force could not be detected between the
pendulum friétion tester and a fall hammer tester. :
(*Department of Chemistry, The National Defense Academy, 1—10—-20
Hashirimizu, Yokosuka, Kanagawa, 239, Japan )
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