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Table 1 High energetic materials

Material Maker and Grade
BPO Tokyo Kasei, first reagent grade
AIBN Tokyo kasei, first reagent grade
Black powder -Nippon Kayaku Co. Ltd.
TNT Chugoku Kayaku Co. Ltd.
PETN Asahi Chemical Co. Ltd.
RDX Nippon Koki Co. Ltd.
Pentolite The Japan Carlit Co. Ltd.
No.5 Kuro Carlit The Japan Carlit Co. Ltd.
Picric acid Yura Senryo Co. Ltd.
m-DNB Tokyo Kasei, first reagent grade
Table2 Filler
Filler Maker and Grade
CaCO, Wako Chemical, first reagent grade
Talc Wako Chemical, first reagent grade
Al;0, Sumitomo Aluminium Co. Ltd.
Particle size Filler
(mesh) Talc (wt%) Al O3 (Wt%) CaCOg (wt%)
32-42 0.0 0.0
42-60 0.6 2.9
60-100 0.8 21.9
100-150 1.4 43.6
150- 200 30.8 18.5
200 66. 4 13.1 100.0
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Fig. 1 Effect of CaCOjg content on the deflagration
properties of BPO- CaCOj system by the re-
vised time- pressure test.

Sample : 5g, prepared by mixing for 3 min-

tes.

Igniter : PbsO(70wt. 9%)-Si (30wt. %), lg.

Firing method : nichrome wire method from
the lower side.

Rupture disc : brass, 0. 15mm in thickness.
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Fig. 2 Effect of talc content on the deflagration
properties of BPO-talc system by the re-
vised time- pressure test.

Sample : 5g, prepared by mixing for 3
minutes.
Igniter : PbyO,(70wt.%)~-Si(30wt. %), 1g
Firing method : nichrome wire method from
the lower side.
Rupture disc : brass, 0. 15mm in thickness.
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Fig. 4 Effect of H3O content on the deflagration
properties of BPO-H ;O system by the re-
vised time-pressure test.

Sample : 5g, prepared by mixing for 3 min-
0 t o
60 80 100 u c.t;. 0 . 0
BPO (wt.%) Ig.n.ner : PbyOy (7.0wt. A))—S-l (30wt. %), 1g.
Firing method : nichrome wire method from
Fig. 3 Effect of Al;Os content on the deflagration the lower side.
properties of BPO-Al; O, system by the re- Rupture disc : brass, 0. 15mm in thickness.

vised time-pressure test.

Sample : 5g, prepared by mixing for 3 min- ‘

utes. WLEE7 (F— Lk BRRELABTT—Puc X
Igniter : Pb3O, (70wt. %)-Si (30wt. %), 1g. DB =k R RAL, -

Firing method : nichrome wire method from _
the lower side. BT R ¥—HR—7 1 T—FROFKENES LR

Rupture disc : brass, 0. 15mm in thickness. NHSIL, 71 7-DREWEEMTLLLIZT 17

8 F
£,
g
3 92 °© $ °
*
ke 2 R 3

0 S ’ 10 15 20 xl0
Average Particle Size (mesh)
Fig. 5 Effect of average particle size of CaCQj on the deflagration
properties of BPO-CaCOj system by the revised time-pressure test.
O : BPO/CaCO;3=90/10 (wt.%/wt.%)
@:80/20 A:70/30 A :60/40
4 time : 100-300 psi
Igniter : 5g, prepared by mixing for 3 minutes.
Firing method : nichrome wire method from the lower side.
Rupture disc : brass, 0. 15mm in thickness.
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Fig. 6 Effect of CaCOj content on the deflagration
properties of AIBN-CaCOj system by the re-
visted time-pressure test.

Sample : 5g, prepared by mixing for 3 min-
utes,
Igniter : Pby O (70wt.9%)-Si (30 wt. %),1g.
Firing method : nichrome wire method from
the lower side.
Rupture disc : brass, 0. 15mm in thickness.
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Fig.8 Effect of CaCOj content on the deflagration
properties of TNT-CaCOj system by the re-
vised time- pressure test.

Sample : 5g, prepared by mixing for 3 min-
utes.

60

Igniter : Pby O, (70w1t.%)-Si (30 wt. %), 1g.

Firing method : nichrome wire method from
the lower side.
Rupture disc : brass, 0. 15mm in thickness.
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Fig. 7 Effect of CaCOjs content on the deflagration
properties of black powder-CaCOjy system
by the revised time-pressure test.

Sample : 5g, prepared by mixing for 3 min-
utes.
Igniter : Pb3O, (70 wt. 95)-Si (30wt.9%), 1g.
Firing method : nichrome wire method from
the lower side.
Rupture disc : brass, 0. 15mm in thickness.
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Table 3

Deflagration properties of reactive material-filler system .. .

by the revised time-pressure test

Sample : 5g, material / filler =70/30 (wt. % /wt. %),
prepared by mixing for 3 minutes.

Igniter : PbyO, (70wt. %) -Si (30wt. %), 1g.

Firing method : nichrome wire method from the lower

side.
Rupture disc : brass, 0. 15mm in thickness.

Time of pressure rise (ms)
Material Filler
100-300psi 300-500psi
BPO CaCOy 2.1 0.8
tale 19 1.0
Al, 04 0.7 ' 0.4
H,0 1.0 0.4
AIBN CaCO, 21.6 15.5
Black powder CaCO, 4.2 » 3.3
TNT CaCO, 55.6 11.0
PETN CaCOj; 4.8 1.1
9.0 2.7
RDX CaCOs 1.7 0.5
Tetryl CaCOyg 7.5 : 2.4
13.7 3.4
Pentolite (50/50) CaCO; 9.9 2.9
10.9 2.6
No.5 Kuro Carlit CaCOy4 4.8 1.3
HOhichl+ AT (148", IRXEBSH, 4) B. C. Turner, OECD-IGUS Committee Paper
41, 46 (1986) (1984)
2) ARB=, =HEH— TREE, Xiigs, GE 5) B. C. Turner, * The Time/Pressure Test Part 1
%, HESBE, HKEKE RERE TEE Design and Experimental Method”, RARDE,
B4 L-TL oLy —EIc L DREES T OB Branch Memorandum EM 2/1/73 (1973)

BOhicpA+ 587K (28", ITRAXBSS, 6) R#FH— oGy, KAls, HkiEkms,

47, 17 (1986)

KEEE, AHAS, HEDE IRARB2E

3) (HEEsE, =MH—, BHA=, HEBH, Fki 45, (4), 204 (1984)
KEp, RiGBE, HGE, “s1L-FLoydr— ) FkEEAR, BRAER, HHE  SHIG @88
T L 3 REEDROBELRICRT 525R (8 =, HHBE, ReTy, 24, (1), 17 (195)

38", LEXFEBALE, 47, 206 (1986)
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A Study on the Deflagration Properties of Reactive Materials by
using the Revised Time-Pressure Test (IV)

‘Its Application to High Energetic Materials

by Kotaro MURANAGA®*, Sinichi MIURA#**, Hidefumi ISHIDA**s,
Takehiro MATSUNAGA**, Mamoru ITOH***, Masatoshi WATANABE#***¢,
Masamitsu TAMURA®***, Tadao YOSHIDA***, Takayuki ABE*
and Shigeru MORISAK]«##««

We have attempted to apply the revised time-pressure test for estimating the
deflagration properties of such high energetic materials as explosives by using a
dilution method with an inert filler.

First, we have examined the validity of the dilution method. The results
showed that the rate of pressure rise for all energetic material-filler systems used
continuously decreased with an increase of a filler content without any abnormal
pressure rise due to the interaction between the material and filler.

We have then estimated the deflagration properties of explosives by using the
dilution method with CaCO; as the filler. From the results we suggest that RDX,
PETN and No. 5 Kuro Carlit should have high deflagration properties and such
aromatic nitrocompounds as TNT and picric acid should have relatively low defl-
agration properties.

(*Hodogaya Factory, The Japan Carlit Co., Ltd. : 1625 Bukko-cho,
Hodogaya-ku, Yokohama 240
¢**Chemical Project Department, Engineering Division, Kobe
Steel Ltd. : 2—4—1 Shiba Koen, Minato-ku, Tokyo 105
¢++Department of Reaction Chemistry, Faculty of Engineering,
University of Tokyo: 7—3—1 Hongo, Bunkyo-ku, Tokyo 113
¢se+Technical Dept., Nippon Peroxide Co., Ltd. :
2—54 Tanishima-cho, Koriyama 963
s«xesResearch Institute of Industrial Safety, Ministry of
Labour : 5—35—1 Shiba, Minato-ku, Tokyo 108)
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