Bf %€ B8 X

HunoamoumnunRID

H R O & % £ E2H

—HEDH— V¥ g 7T R +—

ZEFHE*, PR, ELARE*

BEOBREIBEL, 7~ Fas, 752 &> TR LI,

BEOHEE L LTRRBOMORELELDZHEILOVTRHLLEL S, BEROBRIZL
SHEETIE TTB) LXnT ¥y o, 7RICKT TR LHEBTHENTEL,
EFRHT 5 4 A-BIC L BEERROEE, HRBKILF + » 7510 TI22750m fsec, 15

~35mTIX1950~1250 m /secH AN G B 1z,

1. & E

MfE7 v =7 4 (LTRR) 2R L DT
LEMLGAZ L, IABRYAIB LIz G
BREMSIBUCI D = LiZHERY ok TRE LA,
S TRIROBAEICAEL, BEIRIEERRO—
iTHEI—F¥y , 77 A+ %FL, BN RE
HREEMC L ) BRGOFREL T -1,

A=F¥ e 7FA MRS ETESL LTRHEES
ELOEZBIBES, BE, BHE LIV HRE MG
LT, EDBTONTRZBENBCH
BoRBrEL L5, TY, —E4ARLABE, B
SLERLEINEMIZL - T, DHREOTHICH
BRULBEOBREIZL > TiT->T &N, Lo LAYMSE
BECBELTHRILMBRLCLBER LR
DO - REOHSBROMHE CILRE LB/
FHLTLETHIBANDD, ZHTIZ, ThbHOHE
MR EBREDROREB - LORLTR L5 IH
M, ABBREICREG L TRBL LI, FRE
DOEFLBIRBOBRCH-TLohw MB) &4
ﬁ‘)’é N Lf:o

TRz, REOBTZTOREHEL LT »
1 A-12 L > TRHOBRO XL R4+ 5 ks 2
THRHLT. EROBEIZL 5 HBME DKL T
otz UFAMTIE, REOBPIZRS B it
Rk, K7 1A -TRBEEL R THET A HEY
¥7 14 ERLE LTS,

SHIZBRBTRIZAVTEYF + » TRHICET HBE
YREEL. ANSREIC L H3BBRBOBTIZOT

EBFI61E 9 A 6 BREE
*WRALAFTFIHHRIFH
T240 BRHRL » BRHEE 156
TEL 045-335-1451

BHE T >0 TUTICHE T3,

2. BR®AE%

BREHROGIRERERRO | >THD H-F
oo 77 A ML, R BT HETRED
RuF—s2@6hst, BVCRREOERL,LE
BTHoHr LAz h, WAEICKVTLIR
CHVCOHhARCc» T &, TRTRAEBEHE
DIICLBAEA TR, RN REEE LTHi~
DYROEERMEHH 2 h T 5,

A= V¥, 77 A M2, BHEBREZBR L OMIC
TEGHRTHEN - FFy o, 7TRIBAL THELM
L, 88 LAHRE,IHCONER Y 2 LRGERNHS
ORSEYEREL TEBRI KR L5iIREL AL,
ZOPIBRELATIRBELYRRTILOTH S,

Fig. IR BB YR+, BBRIIZ50: 50~
P34 (Jeik:1.60, 8 : 7000 m /sec) X AE3I
en, TEImOBETRE CHVP-30icEILIc LY
Ay, 65 BIAMTIAXTEEBLL, "—F¥ s,V
12izPMMA#R (polymethyl metacryrate plate) % A
v, BESemBU10emd b Ok fYBRMERTEML
oo SIRFE2, BHBELREOHMEFIZENL, ch
YHEHTHHPE 2D KO LI+ 5 P LI,

TSR BEABDOPMMAB TR L 030, b
S X 0 20m D IZRIBREORBKEXRAT S 10D
¥7 4 -%BALL, TiGlEHRELTA-51
F, 2A2RUBREED A Y A AVCTIT -0 FMR
BoOBER, coBizkTHE7 1 --%2F vV
ARCRETH-Lick o, GHEROBBIREREZH
B ENEREIATVS, SHIHBRFOEEYER
L, BBRASOFBLXEMRAS DI, X7 -
13— DORBETA A NTHA-LI, 7541
SA—DHARIPINY V27 o b F4 4 - FIZL D%

IR/XE



paper tape 4——_No.6 detonator

pentolite ; S0 —VE-30

l..'.I J
LT“} or 10

PHMA plate — 1%
y — 7 otainless
-1 .t ateel tube
o . L0
specisen.q et optical fibre
S R
° \ .' . l.
N .. ¢
vitneas platoy Ve e N,
#31
¢ 38
J= 100x100 |

units : om

P - [ 8S-
/ ; 45004 wX-481
: ’ I ]
? 7
DH-703
o R .. optical fibre
N.—‘; T .
o - $1223-01
~ L.
°J<'__.. T \=—=—

units : on

Fig.2 Schematic of optical fibre method for measur-
ing explosion velocity of powdered am-

Fig.1 Arrangement of card gap test. monium nitrate.
Table 1 Results of card gap test and detonation velocity of powdered
ammonium nitrate. (loading dencity : 0.9-1.0g/cm3)
Gap length Assessment by Assessment by Mean detonation
witness plate explosion light velocity
(mm) %) ) (m/sec)
10 Ex. Ex. 2750
15 Non-Ex. Ex. 1950
20 Non-Ex. Ex. 1900
25 Non-Ex. Ex. 1650
30 Non-Ex Ex. 1500
35 Non-Ex Ex. 1250
40 Non-Ex Non-Ex. —
) Ex. : Explosion

Non-Ex. : No Explosion
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Table 2 Results of card gap test

loading | critical gap critical gap critical | result of
specimen condition | density | length judged | length judged | shock | steel tube
(g/cm?®) | by traccon a | by explosion | pressu- | detonation
witness plate | light re impact.
(mm) (mm) (kbar) test *)
Ammonium nitrate powder | 0.9-1.0 10 40 12.1 2
Ammonium nitrate grain 1.0 =) 40 12.1 4
Ammonium nitrate prilled 0.85 **) 35 15.9 4
2, 4-Dinitrotolucne powder 0.95 35 35 15.9 2
2, 4-Dinitroaniline powder | 0.9-1.0 20 25 21.8 3
Ammonium perchlorate powder | 1.1-1.2 25 25 21.8 3
p-Nitrotoluene powder 0.70 —_— ) 20 24.6 5
o-Nitroaniline powder 0.90 — %) 20 24.6 5
m-Nitrobenzene powder | 0.65 — %x) 20 24.6 5
sulfonic acid Na
o-Nitroaniline- p- powder | 0.70 —— %) 15 27.7 5
sulfonic acid Na

*) class 1 & 2: complete explosion class 3 & 4 : incomplete explosion class 5 : no explosion

**) no explosion
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Fig.3 Observed wave forms of explosion light of
powdered ammonium nitrate.
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Fig.4 Relation between shock pressure and gap
length.

Shock

BEHRICOTIT » 1o RB R % Table 2 1073, #
Table 2 iz st SR A FHREE NIz, PMMA o
TIfSALL28OI 4 v #F o, 7I2 X DJIE LB
R AANM t(usec) ¥+ » 7E L (m) OBIHRR
t=7.23%x10"4£2+0.253 £ —0.605 (1)
& Liddiard DRI L 7- PMMA 0 1| X THBREY
XY RU 1 KEHREOEGRFEFEN L DM 2
ha, BREEDEX ., 7ROBER

IHRKE



po_2:47-2.59x10-2¢
(1.45%10-3 0 +0.253)%

3.54—5.94x10-2¢
(1.45x10-3 ¢ +0.253)2

(£ <28.6)

P (28.6< £ <48.3)

(2

12X bRDI, ZOREL 7=, b LIHTREE DR
Eh@R% Fig.4ium¥, 2o, ABRICRE L
FRERARO L LTOHEL B ¥ Fig.5 Ry
Table 3 iZir¥,

Table2 X b, @#RLEEX7 » 1 - L TCAZD
BEX v, 7TRERTHRE, X714 -FITL3
ERRF o TRAKEL LBZHRODD - L4
271,

4. ¥ B

Tablel1 2, (EREE X7 1 -FOHEIZL»
THONEBRALORREY » » THEYRT, Thic
L5 EBRBERRERETIIRREY + 5 755 10m
THHEDILHL, 7,14 -Ti240m PN
foo METIALEFOENE LD, BARIF + o
75 10m Bl ANBIRES B & EICIBLER
L, ZRBRABTIEF BRI BTHN, ¥
» 7ESML, AMBIBENIPEL - BEITI,
BRI LTRBL VB2 b TEVBRET
Hol», BERBAZhDLOOBRIIBEDHAL
CELSRRICKE ATV BLDEFELGRS,

—HEEONERREADE, ¥+ 7 10m T

No.6 — -: PVC tape
detonator
steel tube
gpecimen "
3 2
28 y
polyethylene "
Y iie ) PVC tape

loed plate

L 'l— anvil

units : op

Fig.5 Arrangement of steel tube detonation impact
test
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Table3 Scoring and judgement standard for evaluation of
steel tube detonation test results

Lead plate Explosion
Class Steel tube fracture conditions explosion boom
traces conditions
Class 1 Steel tube is finely fractured Major Complete
explosion
Class 2 Steel tube is totally fractured, and Major Complete
fragments are large explosion
Class 3 Steel tube is half-fractured Medium Incomplete
explosion
Class 4 In the percussion cap vicinity of the Minor Incomplete
steel tube, cracking occurs, or else explosion
the tube is heavily bulged in compar-
ison with a blank tube
Class 5 Same shape as blank tube None No
explosion
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Explosion Sensitivity of Ammonium Nitrate (1)
—Card Gap Test for Ammonium Nitrate—

Atsumi MIYAKE*, Terushige OGAWA*and Ikuo FUKUYAMA*

To estimate the explosion sensitivity of ammonium nitrate we carried out card gap test,
which is one of the popular shock sensitivity tests for high explosives.

Whether acceptor is initiated or not is judged by the dent trace on a witness plate, but
the dent trace is not quantitative and sometimes causes the misjudgement in the test of the in-
sensitive explosive substances.Then we proposed a new method which used an optical fibre
to detect light of acceptor’s explosion and we obtained many interesting resuits.

Further we measured detonation velocities of powdered ammonium nitrate with optical
fibres.

When gap length was 10m, 2750 m /sec was observed and when 15-35m, 1950-1250 m /sec
were obtained.

(*Faculty of Engineering, Yokohama National University,

156 Tokiwadai, Hodogaya-ku, Yokohama 240, Japan)
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