B R B X
LT

WMEBREOBMiKBE T 3 B % 1)

= bt rx 2 vhOBRERICRISTINEERGEBEOEE

BRI,

HRE=*

Tebrve=tn=ZvseZrpikis «QEIEEEY =22V BALR. 2hLR
AMOUABRTHTOEEBREY 25C TRDAo SALATC OV TRE L2 THEE S
WELF, BEORBEOUNITHT5UBBFC OV TRARY, FEMCT/SEREYH
ALTH®, F0OFEHE LT, ERARETOMRE » MAOBRBKFFEH Y Bro E CTE
T REEEH R LRI S i Lo ShODBIMOBREYE &b, HEYHLRRE Yicss
wfﬁméntﬁﬂ&m,&A%*Oﬂb5ﬁﬁL.ﬂl%m%Q%%OPboaoo%#%

BETAHZEIRI ST, o) 2HBAIN,

1. &1’
RHIBRSEr T HNTHH 0, TYHEE
BTN, IR D NMTH B, L THEER
BEROBBERRLHRTAL, FGEEL VEL
TWwhe =baszy (NM) (ARENTRESRRT
29, EHTHBIbEPINCBIERI O BB R
Bo TOiH, FOBIETOWTILE { OWRETH
h, Lom) LARAMNRIEZLTHAE-9,

NM ZRFBEREY MR o FOBEITOVWTHH
KHRTHRTED, HiZVLWHY 3 " REEE" (pulsat-
ing detonation) (ZIHELTLHANBRTV S, NM
CREEEMIPE TR, WERROHELL D,
BEOKRELIN, TEEROBALTREL LS,
ZHILTIE, SASERCHT 5 RGO E »
OB KTH AP,

REH e O L L AREE OB OWTO
B|EMNDH BN, T2 P BROL HITIGHE

LGy, SHEEARYOBETELIRTSE

L2, KHEBOREDRIMRIL > T 5o WHM
FETD, FFERLYREATIMY, S5 BEE -BR
EAHRERES - GRRAEL EOBENELT 5,
ZhOONREEROMBL, MBETEN & 8k
WMELOLDT, ThHEHRTE BERERD
1BEOFHC AL L Bbhs,

B4R 1A A
HBCTRMBBIRERIRIL2E
T254 FLIRTRHIENAB—9—4

Vol. 40, No. 2, 1979

2. BB

NM i3 4 HRORHEREELBA L. BT+
pve=tuex=zy (NE)s 7 mekhts « WHELNR
RThH Do BT L 5ic, NE ik NM shTromes
OEBCRTEERED L (ITEB . NM 240
Zhbogis, HERBERCERBLIAL Y 280
ATHAL, SHOC—ERRLUAMBEEE LA B
AL, FRET—ERERD L HIT, E¥XXF TR
YHBRELREAE L2 ) LTHLAD RS L0. 1%
LPRORETH 50
ZNBRABRUOBAHOBKEIDigital Precision
Densimeter Model 10 (Anton Paar K.G. 81, +—
A b YT) CHE L. Tablel CRAWOFEDR
BfiXRT. BABWOEEL Table 2 iIZ/RLTH<,

Table 1 Density of the Liquid Measured at 25C

Liquid Density at 25'C (gr/c.c.)
Nitromethane 1.1278+0. 0005
Carbontetrachloride 1.5844+ »
Chloroform 1.4781+ »
Nitroethane 1.0425+ »
Acetone 0.7846+
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Table 2 Detonation parameters for the mixtures of nitromethane with diluent

Composition | Density [yo oo oration | e | deter erer | Disonatra”
o) | o) | uafeeod (kmjsec) (em. “mfsec) e
pure NM 1.128 6.260 6.328 40.5 118.0
NM/CCL, :90/10 1.170 6.099 6.171 44.0 116.7
NM/CCl, :80/20 1.212 5.932 6.002 43.6 111.9
NM/CCl1, :70{30 1.258 5.781 5.849 49.0 109.4
NM/CCl, :60/40 1.294 5.649 5.676 583.1 107.1
NM/CCl1, :50/50 1.350 5.525 5.529 118.8 106.1
NM/CCl1, : 40/60 1.397 5.277 5.107 239.8 99.4
NM/CHCI, : 95/5 1.145 —_ 6.234 —_ 119.1
NMJ/CHCI; : 90/10 1.163 6.102 6.130 53.0 115.1
NM/CHCI; : 85/15 1.182 —_ 6.029 —_— 111.5
NM/CHCl, : 80/20 1,199 5.896 5.924 68.6 107.3
NM/CHCI, : 70/30 1,230 — 5.702 —_ 103.0
NM/CHCI, : 65/35 1.250 5.599 —_ 86.0 —_—
NM/CHCI, : 60/40 1.269 - 5.509 —_— 98.3
NM/CHCl, : 50/50 1.301 5. 302 5.298 185.0 91.4
NM/NE : 90/10 1.117 6.183 6.238 52.5 116.
NM/NE : 80/20 1.108 6.118 6. 140 90.3 114.
NM/NE :70/30 1.100 6.001 6.046 86.8 108.
NM/Acet. :95/5 1.109 6.107 6.210 — 115.6
NM/Acet. : 90/10 1.094 5. 980 6.091 59.7 108.6
NM/Acet. : 85/15 1.077 5.839 5.965 . 146.6 101.9
NM/Acet. : 80/20 1. 060 —_— 5.842 — 93.2

Detonation velocity observed : at 25'C
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Table 3 Detonation parameters and CJ
composition of the detonation
products, calculated for the 50/50
mixture of NM and CHCI, (den-
sity : 1.301, heat of formation
at 0°K : —20281. 3cal/formular

weight)
CJ detonation Pressure 91. 384kbar
CJ Detonation Velocity 5297. 964m/sec
CJ Temperature 2604.917°K
CJ Volume 0.57629¢.c./gr
2. 996¢.c./mol
Vol. of gaseous product 18.379¢.c./fmol

Mol number of the gas
Solid C

2. 4825mols/gr
0. 3769¢c.c./gr

CJ-composition of the Detonation Products and
Kihara-Hikita equation of state constants to
fit the detonation of NM and CHCl; mixtures,

Species No. of mol A+
H:0 0.43 5.895
H, 0.0603 2.751
0O, 0.1x10"% 6.680
co £ 0.278 11.003
CO. 0.204 7.859
H 0.913x10-% 1.375
NO 0.243x 10" 7.270
N: 0.298 7.859
OH 0.455x 10~¢ 4.714
Cl 0.134x10"2 19. 800
CCl, 0.129x10°? 34.518
HCl1 1.211 11.286
C 0.517

* ;. Kihara-Hikita equation state constants to
fit this mixture. (mega bar +c.c./mol «
(mol/c.c.)173). :

o 0
3 N ( 25°C)
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3 \n\
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> N N0
8 EHTLy038. 2~ a2
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L L 1 i 1 i
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DiLuent Conrenr { voL %)

Fig. 5 Detonation velocity at infinite diameter
against diluent content for the mixtures
NM with CHCly and CCl,.
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Study on the detonation of liquid explosives (I)
Effects of liquid diluents on detonation propagation in nitromethane

by Masao Kusakabe* and Shuzo Fujiwara*

Acetone, nitroethane, chloroform, and carbontetrachloride were mixed with
nitromethane. Critical diameters in brass tube were determined for these mixtures
at 25'C. Detonation velocities at infinite diameter and coefficients of diameter
dependence of the detonation velocity were also estimated by applying least square
method to the values obtained by accurate measurements in various charge
diameters. C-J detonation parameters were calculated and compared with the
observed velocities. The effects of these diluents were summarized and peculi-
arities found in carbontetrachloride and so on were explained qualitatiucly by
considerling conditions for the effectiveness of the additives on the detonation

propagation in the mixture.

(*National Chemical Laboratory for Industry, Eighth Division Nishiyawata
1—3—4, Hiratsuka City, Kanagawa, Japan)
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