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Fig.1 Falling hammer test results of RDX
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Fig.3 Falling hammer test results of Picric Acid
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Table 1 Falling hammer test results of RDX on
1997/11/19. The humidity was 41 - 45%.

. Number of Number of
Height(cm) trials explosions
12 20 0
15 20 3
30 20 16
33 20 19

Table 2 Falling hammer test results of RDX on
1997/11/21. The humidity was 81 - 85%.

. ’ ‘Number of | Number of
Height(cm) trials explosions
15 20 2
30 20 16
33 20 19

Table 3 Falling hammer test results of RDX

Height(cm) N“,Tigﬂ of .lgxupﬁl&?crng
10 10 0
12 30 0 -
13 15 1
15 50 5
17 40 10
18 40 12
20 40 19
22 40 26
23 . 40 32
25 25 19
28 25 2l
30 50 2
33 50 47
35 15 14
38 15 M4

, fEBRES5% TR - *ﬂ@tﬂﬁﬁ$k§t‘&w\. 3

Table 4 Falling hammer test results of PETN

Height(cm). Nug;_t:lesr of l:,'(‘;ﬁ;bseig:sf

8 20 - - 0

10 20 0

14 . .70 3

20 10 1
22 50 4
23 30 10

25 40 26

27 60 29

28 40 30

30 40 33

32 50 38

35 60 47

38 30 25

40 50 4
43 40 37

46 20 20

Table 5 Fallmg hammer test results of Picric

© . Acid
Height (cm) Nual:lesr of l:xugobs?;::

8 " 15 0
10 15 1
15 15 2
20 28 5
30 53 12
40 - . 43 21
50 - 48 33
60 - 48 34
70 43 27
80 43 36
90 43 32
100 43 31
110 53 41
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Table 6 Estimated values of parameter and the
AIC values for statistical models for

RDX test results
Model Parameter AIC
a =-5.597
i 5.
Logistic po0s | 205378
Type I minimum A=0.137
extreme a=3.398 2081.784
I mini m=9.947
orpell minimum | ;) _79.800 | 2089.666
y =104.952
I minim, =0.988
ggime mmum | o060 | 2046.528
y =14.457
Type I maximum | A=0.226
extreme a =4.166 2044.935
_ m=3.976
me"‘“'m“m n=18.147 | 2043.943
(y =0.000)
I min m=3.742
x‘;mema’“m“m n=21.961 | 2055.617
y =40.624




Table 7 Parameter and AJC values of statistical
models for PETN test results

= = = = Type | makmum

a2 b ——Type I mxdimum
o1 ~ Type [ minimum
0 o 2 . .
0 10 20 30 40 %0

- Height (cm)

Fig.4 Application of statistical models to RDX
test results

Model Parameter AlIC
. a=-5.464
Logistic 8=0.204 -}, 2842.763
Type I minimum | A=0.114 '
extreme a =3.537 2868.723
o m=9.172
Typell minimum |, 75,205 |.282.281
y =104.704
o m=0.890
zyxt‘;zge"“mm“m . n=7.634 | 2831.534
. .y =20.883
Type I maximuni 1=0. 166
extreme ' a=3.943 2836.963
| m=3.435
Type I maximum _ 1
extreme. 7n =22.691 2823.70
(y =0.000)
' m=106.365
Typell maximum' | .0y 644 | 2854.981
extreme .| n=L ’
y =775.044
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Fig.5 Application of statistical models to PETN
test results
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Table 8 Parameter and AIC values of statistical 05 Q@ ameets
models for Picric Acid test resuits § ot >
 Model Parameter | AIC o
‘ - £ o O Ratio of Explosion
. .. =-1.688 2 03 = o « = Type | muémum
Logistic N 2000 | § ket
B=0.033 gf |~ Typo I minirum
Type I minimum A=0.210 0 : .
extreme a=ls61 | 2°N28 CP T e
Typell minimum’ m=6.000 Fig.6 Application of statistical models to Picric
‘extreme n =214.223 2270 765 Acid test results
y =290.776
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Fig.7 Application of Typell maximum extreme
distribution to RDX, PETN and Picric Acid
test results

ho 320 FALEAL ERERT. Fig.4, 5
BWT, TypellB/MELHIL, BREBML Tw
BIC L S TIRRERE 0 LBBEL T HONF
T3, LidtoTI DBE, TypellEM st

ETFNVELTABYITHS LA 3, Fig.6icBWT

Type 1 EXfESMHIX, BEEEITHEWERO
(cm) COBRBREFI0.08LRLTWBE I ehnb,

EFVE LTTEWTCHB.Z L2395, Typellii.

KEGHIR, ThoBHEOFRERICOWTYH,
AIC DK & 2PHESRETH Y, »2@UWIHER
BRERAL VB &:bfﬁ’#%, IA.I:J'. b, *Hf
Ric B 3 HRARCD h‘C'Oi’EMﬁER&%%
i3, Type IEBAKHDMIC X Z2BRBENRYTHBI LW
A3,

Type Hﬁkﬁﬁ’ﬁi A 3 l'}’ m l:tﬂ?ﬂﬂ& L
N, COffick DABOBRIES 3. nI2REBK
L Xigh, AHORT—NEB(LEE 55 3,
Ldts <, BROBEDB I, BRGBmER
Ef8n d)ﬁm\.J: hEmTESs, D35S 0)%HL

W’Tm&m ’E:ﬁ*\'t Wi, ﬁ%&o) Ih—
7{1.’.16‘—!% X t%d)’(‘li&w#ki‘ﬁé‘hz».

Fig. 712, 3 o0HEOREAERIc Type NEEXH

SEEBFAL:LDTH B, Fig. 7LD, BRITHERE

BERO5 ST 3BBMIcHATI L, 2OKRKEXR
7Y R, PETN, RDXt W5 EFiIciRo T3,

—%, BEHEE.IMTiBwTl, WET 558D
EFIHNEL T3 Z L0 d, Licdt>T, i
BEFERERENEOBRREREEOATHMETSCL
i, BAIC k> TRHHEOMRIEE B3 AHBEND
BILiodB. AROMAIR, EEBEEREBHRER
% Type I ARHESH CEALT S Lick b, Fig.
TD &9 BERR ML AEOIHOLEBREBB L
ETHEL LTw3, ¥5icTableQicRT LI ic, £
FoMBRRICHL, Z2oMHicadBTaERERD3

Kayaku Gakkaishi, Vol. 60, No. 1, 1999

%?’bwﬁﬁéﬁ&‘oko =F7s

Table 9 Height of falling hammer correspond-
ing to arbitrary probabilities on Typell .
maximum extreme distribution

Probability] RDX PETN ‘| Picric Acid
1/20 13.8(cm) | 16.5(cm) | 12.2(cm)
1/10 14.7(cm) | 17.8(cm) | 15.2(cm) -
1/6 15.7(cm) | 19.1(cm) | 18.8(cm)
1/2 19.9(cm) | 25.2(cm) | 41.6(cm)
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' Statistical model of critical stress value for falling hammer test results

Masanucm ISHIGUCHI‘
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Mitsuaki IIDA***

Masatake YOSI-IIDA"‘ Atsunu MIYAKE and Terushige OGAWA'

This paper proposes a statistical model of critical stress value based on an
analysis test results of falling hammer tests for three kinds of explosives. Logistic
distribution and three extreme distributions are considered as the candidates of
the statistical models, and are compared the:r adequacy using Akaike’s Informa-
tion Criterion (AIC). The explosnves tested are RDX, PETN and Picric Acid, which
can be regarded as typical chemlcals of mtrammes, nitrates and aromatic nitro
compounds, respectively. The 'I‘ypeII maximum extreme distribution (Frechet
distribution) is found to be the ‘most appropriate model to represent the relation-
ship between the probabmty of explosion and the stimuli in the falling hammer

test.
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