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1. B2 K
AK, 7EME &Y 12 Lennard-Jones ofFpI&Fv
Y D5, BERCXATFHSIATNEHTESLE

LTRHRAO AL HE LI
U @)=ar? (1)
2L b, EROBEMC BT H2HBRAKORERELE
BEDOLOLHFOMEHRLER
RT/PV =(1~ax)/(1+ax+bxt+cxd)
=fz)=1/g(x) 2
¥, 220, ik
x=(/PVV?. V! (R)]

IR, a4 b, ¢, a R BRTEDOBHCHT v «
MREZHAF T 5, PIRES (Mega bar), VixgH
(cc/g), AGEOHR X DRD bh B, FFH
B8 A((Mega bar - cc) - cc™?), RIZGEER T 8.
3144x10-% (Mega bar - cc/mol.°K) €3,
FFMRF vy » VEFMEE BABzANVF—E
(23
E=3[(E°~H®)+HPJ+3/n-RT (g—1)
¥, EREF v e iz iun—Siz2
BRR X b MNSFDLERBYRA L AT
Hi= (a G/a n()Pn Iy
=(G®=H*)¢+ H+Rin 2 p/p,
—RT{(c+ab)z/a*+cx?/2a+
(at+aat+ba+c) - In|l—azx)/a®
+Z; (g—1)—ing) (5)
S=32y(S)— R(Zxin xi-+in p/py)
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+ R((c+ab)z/ad+cX2/2a+(ad+aat+

batc)ln|l—az|a*+ing) {6)
g=1/f (x) 7)
Zi=3/n +2,/ 2% 8
TL= Sxa0m (9)

TIR 2 RIBERYOEVDE, LHOER®
2P (1KE) %o, BET S amnek, 2
RREGRRETARY R L, H 2 0°K kst
TRNODER T v I v —27T. GixGibbs Dl
HIZAVX—ThB. ZhbOBRIESW TR EHE
B“ 08’%3'(’2%}@3&7‘&&

7’5774 + © R, Cowan, Fickett® ppt
Walsh® SOfFREHRERL 3RDdId D% A iz,
Thbd

P=P(V)+h(V,)T*+hy(V ) T* {10}
Py(V,)=0.830935~1, 393818/V ,+0, 672570/V

—0.113537/V ,3+0, 00649156/V ¢

hy(Vs)=~0. 226705+0. 120516/ V,

ho(V )=0, 08316-0, 17559V, -0, 15531 V" 2

V, iR5BL (cc/B), TiXHEE (fifir ev=11605.6
°K) Ths. OBKERBORB R 2VTHR
ﬁ': Pn V' T 0%%?@X1¢hifl v,

Rk DY RB AV E—E,, LERT v 4y,
zyirt— S, ik

E=(HP—HO+HE—(PV P+ [ (b (VOT?

=P(V,))dV, € ))
#1,=(C*~H)s+H s+ PVg—(PVs)

— [ CPCT I+ BV YT+ VDT,
(12
Si=50+ [0 (V) +2h V)TV, (13)

B, RERY, ESRRE =Ar¥—F
R, G 2-i% Chapman-Jouget D{RER A
WTRD LR B, =& Tit, Chapman-Jouget O{R
TRV, B, ,

(i) B, —Xk3T, EReEETs.

(i) BENEIART AN, BRI, [
R BAKOERYICR Y, REILX BN
¥—wHRIT 5. ERPOBRIZPHERFREH
kTL51hs,

Giii) BEAFERTREL 005D, Rhodot
»5. FRHTEELBURTOTRE LML

Vol 34, No. 4, 1975

boNBEIC s S RACE S,
Lo T
peD=p (D-W) Qo
P—Py=p,DW (15)

E—Ey=—1-(P+R) (V,-V) (16)

4D=0, %}z D=W+Cqy 7)

C I TG, DIBERIEe, WIXREE (i
THEE), CREELRT,

M3z, Mader® ok sl L<fittbhiz,

PRI SERT v » VARMNTED L 5L
TR S White? 0HES fvC

dG=2pdz;=0 an
DHRE D & i,

AIEF— 21k Gordon 5% ¢ NASA o B4
EICOWTOLDRBER LTS, ¥, KHHOE
H 5O HE TS RERYOER L BRBOHEENY
HThoohi, RALCRIBERYOETLLEY
O ERBRUONDL Y EBEOERBY B2,

2, PEIN k39 F%M {4 OBE

CO;, HiO, Ny, O; S04 T8 X ZOWTIRE
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BKEV X ST A DA TFERLFTFMRT v &
+ VORBEER T, ENEAT 2 —s—Rdbie,
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B BREHORBRMELMB L1z,

MDEFTER 2 R LR L v, FTFHFHERE
n B9 L 120PAR DT, B & T 5 HEL Og/cc
BLERDWTINA, £ O 85, 7 2012 D%,
SEA 10km/sec fiik L BHTE LD, n R 9OK
BRI ERbhot, RE2RILLT, 4T %
| A 2RI, 4 ¥ELZ28BE, £5HL
DWTOEETO 2 ORI —B0 & B2 RL
T, 8%, REL MRBECSOMFBIREMIE k¢
BETDEERDN. XOHR, HREH0, TTORN
Bd L TEMAE Ao PEIN R s WWCa 90
BEDATFER 4, a, b, ¢, z (AR) ¥ RIKF
T MITMSUL Fig. 1~Fig. 3 iRT X 5 iz 5,
BHZ WU, EREEEVWEE 5T 3 %RE
il X D FEVHHBEERICE 5 %E, B, BER
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Fig. 3 Calculated detonation temperature,
Solid carbon is disappeared at the
initial density less than 1.5 g/cc.
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Table, 1(a) Kihara-Hikita equation of state

constants for PETN fitting.

a 0.958
b 1.635
¢ | —0.928
a 1.878
n 9

Table. 1(b) Kihara-Hikita equation of state

constants to PETN f{itting

2¢4%7® (mega bar cc/mol)V*mol/cc

HO | H; 0, |CO, CO| H | NO
6.877 3,209 | 7.794 12,837 | 9. 169; 1,605 8,481
N; | OH
9.169 | 5.499

Campbell 512k 3 PETN i, TNT oEfHE
BRED #£31 Cik 3,000~4,000°K & x> TW3Y,
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Fig.. 4 C-J Composition vs initial density
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Fig. 5 Calculated pressure vs specific volume
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Fig. 68 Cslculated C-J Pressure-volume isen-
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Fig. 8 Calculated composition of detonation
from C-J point,
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Table. 2 Calculated results and Comparison with experiment by Deal, Rivard and

Jameson. The values in parentheses are from experiment.

Poy=-2D

(a) see reference (16)

7+l

(b) " (18) Deton'ation pressure is different for experimental systems,
(e) " 19
(d) " (20) may be slightly lower value by experimental error
Initial Detonation | C-J Pres- C-J tempe-~
Exploive density velocity sure rature P 4
(8/ce) | (cm/psec) | (Megabar) | (°K)
Composition B 1,715 0.8165 0.2813 3147.7 3,065
0.8289) 0.2827 3369. 4 3,169
(RDX/TNT64/36)| (1 713)¢a)| (0.8018) (0.2922) @m
Composition | ; 73 0.8297 0.2836 33312 3.201
(BDX/TNT a0y | (730X (0.797) | 0.268-0.312) (2.528-3.108)
Pentolite 1.65 0.7725 0. 2409 3557.4 3.087
(PETN/TNT
50/50) (1.65)(c) | (0.7655) (0. 2452) (2.943)
Nitro Glycerin 1.59 0.7725 0.2168 4032.6 3,377
(1.59)(d) | (0.758) (0.22) (3.15)
BER L bho T, K-H MLz & BK
-W TR, Mader 513 TNT R Dlzd\ \
TRRWERIC R 3 ELBETLE R TH T LT =\
b, SBORELHETE L\ 25, BED Los ~ 200
Alamos Scientific Laboratory DBFREE® DM ]
X3k, MEORRMNEBEL L » TE bo T E 150 R
o HHOWENRL, %20 CompositionB 12 RN
I
WTRERS X Hic S0kbar MROASI S 5O, to0f RN\
&8 xh 3, Fig. 1212, Rivard'®, Composition Biz e
o4 [-X]

S\T (po=1.73g/cc) BN 7 T » ¥ 2X#H-PHER

* m2IEShicr i,
Poy=pD*/(r+1) a9
X bRDI-H DT, =it Hugoniot 2 PV'=
Const L EBELAHABOIA S, —RITH T
IZEVD T Poy=p D4 L LCEIZhBz
NEv, ¥, (18) Ax ol bh 3EAESO
Syt v e—RRYAVT,

r=—[3(InP)/3(InV)],

ELTRDI 712, C-JEETIL DB SABERE
LOREDN I0KEBECLIBRT R T
%,

Vol. 35, No. 4, 1973
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Fig. 12 Pressure vs specific volume isentrope.

(BKW : RDX fitting constants)
(K-H : PETN f{itting constants)
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The estimation of detonation properties using
Kihara-Hikita equation of state

by Katsumi Tanaka and Tsutomu Hikita

The hlgh pressure equatxon of state which has been proposed by Kihara and Hikita

based on the intermolecular potential model

s i, PVIRT(1 4azx+b2*+Cx)/(1 —azx)
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z=Q/PV)my-t

and Cowan’s equation of state of graphite have been successfully applied to CHNO

high explosives.

The Chapman-Jouget detonation property and C-J isentrope have been obtained

using equilibrium calculation method of White et al. The equation of state constants
have been determined by fitting the experimental value of PETN, and using constants
detonation ptoperties of other explosives have been calculated,

We have found that Kihara-Hikita equation of state gives detonation velocity sligh-

tly higher and detonation pressure lower than those of experiments and has the same
feature as that of Becker-Kistinkowshg-Wilson. ‘
(Department of Reaction Chemistry, Faculty of Engineering, University of Tokyo,

Bunkyo-Ku, Tokyo, JAPAN)
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