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Table 1 Explosion Strength Judgment Criteria

h Judgment Criterin o
Explosion Whole sample exploded with exploding sound, flash, and flame.
(E) Dents on the anvil and plate were found.
Partial Part of the sample exploded with exploding sound, flash, and flame.
Explosion .
(PE) Dents on the anvil and plate were found.
Snaps Explosion with small exploding sound without flash and flame.
P Traces of explosion on the anvil could not be cleaned by rubbing
(Sa) .
with cloth.
Go Crackles Very small exploding sound. No traces of explosion on the anvil
() and some sample remains unreacted.
Sz);rl;s No exploding sound but flash and no traces of explosion on the anvil.
P
No-go Unaffected No reaction
W
23.4 sEnEE PETNOBER{LE P~ fin&FBEnBIEIzH>nT

TTHREIBEE L, 1.00g0RE LT ER
EicEf, S is Table 1 iz 50T, 18, FiB
nHEEELLE,

FREHZ VT, F—RETIOFSHREL, BRE
Table 1 ® E, PE, S, C, Sp, UItRAJR LI, R
W, 10EINRMB THRL ENU PE iz & ) R
LABEIc L, 7o En LEEIRGE, kRS
FRWVWIER, T8/ —LTAHE, 12TV FR—1
—TRMiEY—IcL 1,

2.4 RERIAE

2.4.1 BUBIEDORE

KRECHEDLATVWBEEHEE 7 7 1 <—ofhiz, X
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EREURIIA 8cm, £ X ldem, FLX ImmT, ghBEsE
26.7cm OFHEAL, 4KNF Y LENRTIRTFIC
BEELr,

24.2 DPV &
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Table 2 Pendulum Friction Sensitivity

Fall Height (m) 1.5 2
No. of DFV 36 41 52 AMCP®
N Jodgmens NFle eriat
Fiber| Blass | Steel |Stuainless |Steel| Stainless| Steel | Stainless
Sample
E 1 2 2
PE 1 2 Steel : Crackles
PETN | s, 2 - — - -
C 3 Fiber: Unaffected
10 9 7 1
E 4
PE Steel : Explodes
RDX Sa
C 1 3 4 Fiber : Unaffected
u 10 [ 10 9 5 2
PE 33 Steel : Crackles
Sa 3 7.6 4.5
Tetryl C
! 2 4 6 3 41 3.2 | Fiber: Unaffected
U 10 10 9 8 6 1
Composi-| C 4 6 7,16 9,19 | Steel & Fiber®
tionC-4| U 10 10 10 10 6 4 3 4 1 Unaffected
No5Blackl € 5 L 1| 88 .
Carlit u 10 10 10 10 10 5 9,9 2 2
Steel & Fiber:
TNT U 10 10 10 10 10 10 10,10 10,10 Upaffected
Slurry U 10 10 10 10 10 10 10,10 10,10 —_—
Dried ! C _ _ _ _ _ _ _ 2 _
Slurry i U 8
<199 e Table 3 Number of Damped Free Vibration
o Staintess _
g —Weight (k)| , | 5 | 12|16 »
250 Fall Height (m
'; 0.5 1712012325 — 127
] 1.0 (24[29|32(35{30(38
&
w0 70 = %0 3 0 1.5 30(35(|39]41]36( 45
Na of OFV 2.0 343944 48] 41|52
Fig.1 Explosion Efficiency of Composition
C-4 at various No. of DFV
Sample : Composition -C-4; 8.1 EHSIEOHE

Fall Height: 2m Weight: 20kg.

ARBTE TOOLRBICY KL b — 5 — iR E,

REBELHEGBL, C-4L25)—BENRELT~

=,
3 REMER

AR AL 20kg, f5#5 1.5m & L, SEMRIRT, %
DIBIRIZ SV TRERL &R & Table 2(2RLz, ¥
EBNHERD LB EOLHBO—FEHOFU R LI, B
B77473—=<A< 257 v ZRDOIFICBERLRP T

BBy a1z,

3.2 DFV &
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Table 4

Effects of Fall Height and Weight on Sensitivity

Fall Height Weight Judgment
(m) (kg) E PE S, C S, U
2.0 4 1 6 3 0
1.5 4 5 1 2 2
1.0 12 5 1 2 2
1.0 8 2 3 2 1 2
1.0 4 1 3 6
0.5 20 3 1 1 5
0.5 16 2 1 2 5
Sample: PETN; Plate : Stainless, 8cm.
Table 5 Effect of Welght on Sensitivity
T W@ 5 4 % om o
]udgmenl

Sn 1 1 1

C 2 2 3 5 7

U 10 8 8 6 4 2

Sample: TNT; No.of DFV:120;

Table 6 Effect of Plate WIdlh on Sensntwnly

T~ __Plate W|dth
8 6 4 2

Judgment \
Sn 1
c 5 5 7 7
u 5 5 3 2

Sample: TNT; No.of DFV: 120; Weight : 30kg

Fall Height: 2m; Plate: Stainless.

C-AnRBRIz, ARCERT7 L 2 RERIRE L,
%% 2m, HAMER 20kg ¢, Fig.1 ioR+L i,
DFVES2BTCEAERLANT, ZhiflikitL
Lz, £/x, BRLAEMRET LB DFV BE
{t & Table 3ic/RL -,

33 ®

fhnFkfEF—E L, EReEL/BFNPETN »
EHE & Table 4izsrL -, &7z, RDX, 7y, C
-4, SHEMH—Y ok, TNT, 25 ) —BENBEIR
Table 2 125z L 7=, PETN Ci2, E L PE oz s
BH 5N, HBENSHERUEOREIL, Fiom
LEGICILTVWS, £7-, fWoBRENBEL, B
I X D IRORESHNLTEY, EREBLT5Z
&0, MBLBROBERECHDTHIZ LN
Y
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Fall Height: 2m; Plate: Stainless, 2em

3.4 SDiRME

PETNiz »v T Table 4, TNT iz v+ Table 512
ELE, WHh LARAKIOKIM e & L iz BoBK
mLtwns,

3.5 PHRIEDN

TNT 2o TORBREER & Table 6 L7,
BREOFENIR DL, B, BRENESH, 1
cm TIXEEENH L 20, A LR 2om ARATH
st

3.6 XOR

25 Y —BROAARELE Fig. 212/ L7, 450
BT, BEMRTEIM e 2>T5, 0AMBAL
EREBNSAKRI, d—17 (v r—ETIR 2.72
% T, WPRRBEETIX 20.50~20.72% T, (2%

Water Loss (%)
3 3

=)
o

15 30 111
Storing Period (day)

Fig.2 Water Loss Curve of Slurry Ex-
plosive



Table 7 Effect of Steel Anvil Temperature on Sensitivity

.. Slurry  Explosives
Sample Composmor: C-4 . +5%
Commercial Commercial Sand dried
Anvil Temp.
C)| re 36 51 rt 36 36 36 51
Judgment
C 9 9 6
U 1 1 4 10 10 10 10 10
Fall Height: 2m; Weight: 20kg; Plate: Stainless, 8cm; No. of DFV: 52.
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BRiETFLL,

i B R

4. 1 HEEIZONT

#*E T3, Explode » iz Detonate 35 585, &K
HERTIE, MBaREEEL LT &N
PreeZ Ebhy, HEOREJHLBH Rz,
EL PER, SEIISITRLLY, BEOKESTR
EWTEY, BEAERLEEALTI L2 A e
Bbhd, $/2S L CHBLNEVWE ) THT,

FEaNBHohI WS LH 120, BRRETHRICT
ren EitR3RERIzP <, HR AL T,
EMRBRENCIB U CRIBE L, o5, 55T &
e+ 5REHL, Stz rAX¥—TE, BERT
Lok FAb by, BENORALICRAZS L Bbh
3,

oS ErnHRER, TEEREUVEOHENOH
BTC—HBULBOLRILOTHDL, E6HIZELD
REHo >V TRERL, RMBLASRLREL, SHEHT-
Wy,

RRE RoREkiL, Table 1 o & H i B XA BOBOE
TR LA, REERoREL BNIYT 2 5 K.
PR AV 00%, 1/6, 1/10 BA LY L &+ 5
L RN LD L HDNT, fORTEE
LM FETH S,

4.3 RBRHERIZOLT

REHLZARR T2 1.00+0.01gk L7/, RS
RURE R ECHREINRL SIS, ToEAL EDOER

— 292 -

Y HICBHEL 30T, —EEFHORFORETIE s
AELWEIICBAD, SERAERXIRELISE
KRIEZTES RS MBREFERHS I,

4.4 EEAICTOLT

RREKL, FKEECBL, $LBBREFTHICH
H+ 52 0108E Lis, RS HEHIE2, Table
2R LIsE I, Fhun, C4, 58EMH—Y o b
ELIZFWEINFERMILALEFRMLT, RO EHY
Mol

KRBT oM, RAL HRBEERA5L, KRR
BizopIc+aL Bhh s,

4.5 BEIROHIIDNISE

RIRIZA - BIRIUROPE, BEHEROTWIL
Ly, BRI, 250 L2 >0
»H)OMRT BHBEHEBER AL HI>HA>RFL LR
OfitHd BEENKTTE BRIENTRIZES
T RAAK-RERINEL LY ELREERAEITH
i, Bz ko ¥—ifikpdreitsd, T, BEL,
AF L RS L ) DIICBBRIc LD L
Bbhs,

X7 v 2L D, BENANC BREHVROHEGHE
FENRIRE THhE, SGICRWEBRAMISTCES,
I, 7oEnORBEBABEL, RcHBHER
bhs,

4.6 ZEEROZE

AR PETN o34, E £ PE o & 353
ERoRIME & LI L TV B85 HICHIT Titlen,
CRIRABMENET E¥5), BHLETET, HT
NDIENNREERIC K- L LR L Bbh 5,

LA L, Table 24 LAA L 942, 1.5m T2 R 8
NC-AL58MH—Y v bAS, 2mCRRBEFRT LS
60, BROKMBEE LW erign-rn, A%
RTR2mAFRNh, E6ICKELZIANX—§
REHMA B IR RGERMT 4B 55,

4.7 [EMROEE

AR|EROMMIZ L v, Bogdinmnt 5.8, 48

IRKRGBRE



AROKEVLOR, KB ATEBINRE BRI A E

LW enifmats, LL, &ERZHEMIR20kg
Bicfifezh T 30T, AfEMitomiciz, %9
DFIANSLEIZ A,

g2, REHOE, SEEROMIC, BTBROERM
20kg & HRIBHICITE iz, BT RS 25ke &
b3y, HEORRELE, HAmIRAE{L5,

4.8 BEIROIEOHBE

EBHENBERL T4 T REHcmMb S22
F—NRMERMIN. HAME. BERICH~S
LB Ao, thIZREBORE S, BRI
OFIZELTEALZ L LREBLT3 L Bbh 3,
s, 2cm OO RFOHE X, BemDEFN 4
LigaTud,

4.9 Xx9ROBE

=z 5 ) —iB3K iz, XKERCRAROHETRERE
wky, ERst, BEMEORBEEE~L, &%
25—k, BEFLAN, XROBLYUFT
it GRLASKBBOERE, TERid
DT Zhib->TpkL, SEIERNERAEESL
TAHFETHS, thofEhL sy, diRGHORE
TORRNAE LV, ERUBOMREDS 0,
YAOMit Skt —E s LA BRREOBRELEH~5
FETCHS,

BEI X SRS, BRSBTS, B
REFROBEICABERVRLDL 5100 T, S
MLV, e85, RRRTIR, HEXOBNERERA
L.

410 PUVELBROEE

FERERL Y, RKERDOT L EAICRIBREINDE
Mfevtmo, IMEABICRBERNRRITOAN -1,
7o EABENETHL, C-4 CREBRHE CRESN
fevshy, fADIBIRIZHWTiR, SHROBHEILE Lty

5. F&o

A(ETHEAEIN TV I HETFERRBRBEIHBL, R
BEORME TV, KMOBENBIERRET- 1K
7, BAMRXERRBRRUBEOVBERBRA L L

Kogyd Kayaku, Vol.43, No.4, 1982

FREDBERRNATES - LAY Mh -1,
fhoEReshcBBEER LY, AROREL+SH

D, &6ICHRAIBROBIE R EA T & H0]MEE
Bhs, fad, ZNORORY, FRRMLEMTZ
&, BRERUT v Ao BRI, DFV Zo%
Wi¥Thd,

BES CORRECI, BRI 27 L =, BRI
2m , ZWTHEIL18E, DFV i ix52E] (5% 2 mo
B7), RAEEIR 125 RRRLELE LTHBALZ E18GH
')f:,

AGEEICIRMSSEM (FHI0ED) X TEHEIRED
LARPRS WA EE TV EELE, Z 228
HOEERLET,

x ®m

1 kg, Ak, TRARGLRNFILRLRS
WIMEEE : P.45 (1979)

2) g%k, Hipfik, LRARBSTIBHRBRS
MMEE R : P. 19 (1981)

3) hOPFEEL MEEE BHHE TRARBSKN
HRBRMUBEEMR : P.39 1979)

4) fRME%HE, HEOFK, HMES, HHRE=: Tk
KB LKIN R B R2MITE R, P. 63 (1981)

5) AMCP 706-177, (1971), United States Army
Materiel Command.

6) Kirk-Othmer,* Encyclopedia of Chemical Tech-
nology”, Vol. 8, P. 655 (1967) Interscience Pub-
lisher.

7) U.S.Burcau of Mines /i 71 o b

8) ik, MMk, THRE, SNNE—, %A
S, Mmigts, PHE=, BS—E; LEXE
43, 83 (1982)

9) FEE—IE, HRME : TRKE, 35 75 (19740)

10) E. Contestabili: Report No. MRP/MRL 76/128
(TR) (Sept. 1976)

11) WSS, REHMM% : TRARE 27, 253 (1966)

12) T.Nash, W.]. Powell and A. R. Ubbelohde;
Phil. Trans A 241, 272 (1948).

— 223 —



Pendulum Friction Tests on Some Explosives (II)
Effects of Some Factors on Explosives’ Sensitivity

by Kazuo HASUE?*, Toshihiro KIKUKAWA¥*, Seiji HIRANO®*,
Yuichi OGAWA#*, Kazumasa OKAZAKI*, and Shoji
NAKAHARA*

In order to test some less sensitive explosives, some modifications of the
U. S. Pendulum Friction Tester were performed. So that proper working
conditions could be achieved, certain factors were changed such as weight, fall
height, number of damped free vibration, width of plate, plate material, and
temperature of anvil. However, certain conditions were predetermined such as,
sample weight, number of blank hits, sample’s water content, and sample's
particle size in order to attain reproducible results.

Concluded from the tests were the following optimal conditions:
1) plate material: stainless steel, 2) number of blank hits: 18, 3) fall height: 2m,
4) weight of sample: 1.00g, 5) number of damped free vibration: 52, and
6) weight: 20kg.

Several explosives’ sensitivity were measured under the above mentioned
optimal conditions.

(*Department of Chemistry, The National Defense Academy, 1-10-20

Hashirimizu, Yokosuka, Kanagawa, 239, Japan)
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