LU EBETTTTTT

FFBRF v ¥ VEFNIC L 2B EHEOHE (B 3H)
Btk iR DIRIBR

B $ x a*

BT RGP OEEBIED Mie-Griineisen BB TR L, REUC I VERE
hIPBHEDRL 5 77 7 7 14 FSOBHERENHEIR Hugoniot ¥— 4 £V TEAENR
OEHBREF T F iz & 9 BkBIRO Mie-Griineisen /35 2 — # &#3k%, RDX, TNT,
PETN, Tetryl BEHE & 3 L 1=, B 6 n2BkBEEOE H—k B Hugoniot » L MK
KR77774 bbb YL Y EL FANEBT3 L0 H B0, 757 7 4 + o Hugoniot
M HRM I Mie-Griineisen X £ Al +5 LIBAIHVBTEL. —F, 1Y EL F~EBTS
Hugoniot X 57} & #17- Mie-Griineisen X & v T8I L /B E8HE O REKRBO LR

N TNT ¢ &RBRIIE X< &

St ZFERTHONIEY 7774 FEOEH—E K Hu-

goniot X DWIEVEBIE £ BB+ 5 L TNT {, S0/ $ { » CHNO R MENHE

A R L & S BBL I,

1. & 18

ML VicHV»THE, BET CoQ&BRgERy
ORBAEHEE, hEACTHELABROBNS
HARRMME & —HT3WERLA, ZOBEIHR
RENEKRERG &4 L 2V ROBE CAKBIECW
RILERR ERRORE KN IREHE L AR LA
M boThs, LnLKEDBRIZBBES 10K
THRESALTEY, - CHNONRZR 16T
WELONBN, CHIRTEFLLNE I LREAR
LRRDBARGOBEICHY 5., BRI RS
flinsk < & IEBREKRRNOBRALE LBV PRERIC
AL ZOB (O RBEFT S HHRIEETH
5, TNT » X 5 72 CHNO ZBIEIc v T L Btk
EEYHROHERBRTHS, Lo BETEAK
BT/ LR ) BEBRNERELEBTSLELD
SO HAREICHERTCHS. ${NHERERREN
REXECRESHRRICESAEICL > TRESA
Y5774 b, XiAROEH—SFBHREAVTER
DHTVD, LMLYTF 774 FR22RBETF TS
1YE FRRRENI L HCEEHENEBES S
o, BETF COEH—ERBEORRHEE LT
BBRROBBERSHORBR L L THAL TL v,

BBTNST4E 3 A 24 A 28]

LI RERBRTEEB2 R
T305 FIRMARBHFMMBH 1—1
TEL 0289-54-4789

— 36 —

YI3MRAECLFHTH S, —F, BROBEICE
WTEERREEY S LnREV 0T, BRI,
RWERKOL I LOTLEVALRBE N/ BE
B R MBI IR & 5 2 5 EHRRENRER
ERHILENH S, BKWYORHLIDY, JCZ9
BECOXNBERBELE LTV REK O CHNO
BEORIBHBIEL RIBREEL TV S, Zof
¥ Mader® iz TNT » & ) 2 BEERBE & 4 LT}
iz L Tit BKWRKo@EBEELX T 5, Chirats
Doy WCA (Weeks-Chandler-Anderson3{jzPETN
Dk LIBE, TNTOBE, =t e 2 5 OBEGIRA
L TREBRE L LC—FHTIHAR/REH AT
Vw32, dyEE o PETN 0835 £ ofaRic
#WWT NHs & COn&Emft A% <, NH, itNo#
Y4 LtenrTwd, Weixs 2 Tix, NREM & HHEE
AHPBTREBET—HRTITFELEHE L THESE
ERHE L TORERBRORBRIZHVWTRHLE,
2. BHEOREL
BLAVOQKXCRLILL Sz, BANEHP, th
mV.ﬂ&T(xmm%x1»¥—E)nm%m

P-———+ - El (

hu+—lk—0m

ehraAT |
dlny
= e —
= FIT % @
TRbELB,P

IRARBEE



ZZTCORPEHORTHFIMPIEL TS & LB
OEIDET ez 2 a¥—, NRERTFR v,
REFRHoOMBE— FoBhE I, kT
Griineisen {8 LTINS, s Tl &—E LTS
& Mie-Griineisen 5,

P=-'_—'+_E"b (3)

nf}ohs, Eyp A RA¥—IiFFE T 5RG
ITHFL¥—Thd, OKicEBi13EH L EFOBER
LR RAX¥—EF4 Po(V)=—dO[dV.E(V)
EThIRIK I RK

P=PC(V)+—,'%(E—EC(V)) (4)

TRbOTENRTES, ARDGHOB BB ELL
AFREBRBIZLIRHDONSTZVIZL o BEFT
THENBTILHORTR T & VoOrnpl%es L
e FREFEICE-TRTIVE—ELTEIHLHS.
AKX DL I ITEVIRERZKRNH SN, EHA 0K
RHBISENPctRB=Rr¥—nEHh ~DOF 4
(BEN) 2RI TEALhD LW H YL 0 Bk
Hugoniot £+ 35 L CHHTHIFENMOATY
%, Griineisen &8 " B < nFEICLIRHHN S
», ZZTRBENL I L SILIEHROETREMNRER
12L& 9 3R» 6 h /- P-V Hugoniot #FVTRH S,

2.1 FEMSBIRD Gruneisen Eik

v &0 Al'tshuler?’ 2 Kormer!® 374 3=% 4,
M, 27 GOREONNEELEL—ED
FREHNEREFTFY, Zeldovich® m 2 F o L b
Griineisen 88 " (V) &R /-, Zel'dovich niEsg
LIcEF AL,

() YnE5HBBHRETLIILEHRLEERD

LeVRBICESBTE S,
i BETRREY 9 PR £ 2 ¥ — XS ILIED
BROMEGHEIZ L 6720,

@ MicGriineisen3, ((0:) NBWBTL 3,
LI LNTH S, (NEERIERICHEE TRMA
T& v, 12450 Hugoniot Bigix, SILE
R &V ERE—ELNT L H BRI A ELh M i
DAFTIENKELDBEVWIRKERATS, Lol
Zel'dovich & F L IEEECRIEICH G SRS Clafk
10 kbar YA LOEH & H+ SERIIZH L THEIBR
TESLVWHIUNAOEATWS, TE Victot—&
&+3 ¢, (43X & Rankine-Hugoniot X,

By~ Eo=g (Pu+PIVom Vi) ©
&0 P& BHL TEROZVEEKIZHL T,

Kégyd Kayaku, Vol. 44, No. 1, 1983

Pressure

Volune

Fig. 1 A shock compaction model proposed
by Zel'dovich. ¥

Vo; Initial density of a crystal. Points

2-5 on the absissa are the initial den~

sities of porous materials and m is the
porosity, Voof V.
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Fig. 2 (a) The prissure-volume Hugoniot of the graphite and the diamond.
Curve A (Eq.11) and curve B (Eq.12) show the 0K isotherms.
KHT (Kihara-Hikita-Tanaka) means an assumed 0K isotherm of solid
carbon that fits to the measured detonation properties of CHNO ex-
plosives. The data of diamond were measured by Pavlovskii'® and
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Fig. 2 (b) The pressure-volume Hugoniot data of the graphites of lower densities!?.
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Table 1 The summary of calculated results using Kihara-Hikita-Tanaka (KHT) equationof
state, 1; by OK isotherm of solid carbon, eq.13 2; also by eq. 12. 3; calculated results
by Mader ®? using BKW equation of state parameters that fits the detonation properties
for RDX and 4; also for TNT.

. RDX TNT PETN Tetryl
Explosives CsHgNgOg | CrHsN3Op | CsHsgNiOp C:HsNsOs
po (gfcm?®) 1.8 1.64 1.763 1.7
H ?(kcal/mole) 16.9 —1419 | —127.2 8.07
Detonation Experiment 8754 6950 8270 7560
Velocity Calculation
(m/sec) KHT (eq. (13))! 8743 6969 8300 7573
KHT (eq.(12))3 8890 7328 8358 7830
BKW (RDX Param.)’ 8754 7197 8421 7629
BKW (TNT Param.)! 8263 6950 — —
Detonation Experiment 347 190 335 242
Pressure Calculation
(kbar) KHT (eq. (13))! 342 202 314 251
KHT (eq. (12))? 346 206 312 254
BKW (RDX Param.)® 347 213 318 251
BKW (TNT Param.)* 324 206 —_ -
Detonation Calculation
";"mp"‘"“'e KHT (eq. (13))! 3504 3414 3672 3795
C°K) KHT (eq. (12))* 3472 3356 3677 3745
BKW (RDX Param.)? 2587 2829 2833 2917
BKW (TNT Param.)* 2861 2937 —-— —
Detonation H;0 33.2 22.48 36. 18 20.59
Products H, 0.04 0.15 0.07 0.12
(mole %) 0; 0.00 0.00 0.01 0.00
KHT (eq. (13)) CO, 16. 33 14. 94 35.37 21.52
co 0.62 2.15 1.88 2.8
N, 33.24 13.60 18.08 20.74
NO 0.12 0.03 0.14 0.11
H 0.00 0.00 0. 00 0.00
OH 0.03 0.02 0.06 05
CH, 0.00 0.00 0.00 0.00
NH, 0.04 0.06 0.04 0. 06
C(S) 16. 37 46. 56 8.17 33.95
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The Study of Detonation Properties of High Explosives Using
Intermolecular Potential Model ()

Equation of State of Solid Carbon

by Katsumi TANAKA*

The Mie-Griineisen equation of state for solid carbon has been studied to cal-
culate detonation properties of high explosives. The Mie-Grlineisen equation of
state, which parameters have been determined by shock compaction model to porous
materials using Hugoniot data of graphite, have been used to calculate detonation
properties of RDX, TNT, PETN, and tetryl. The calculation of detonation prop-
erties of these explosives was examined by using two cases of experimental
Hugoniot; (1) a Hugoniot of graphite, (2) a Hugoniot that allows a graphite to
transform into a diamond. The case (1) gives the higher detonation velocity than
measured values. The case (2) gives the detonation velocity and pressure more
closely to measured values except TNT. However, assuming more compressible
equation of state of solid carbon than case (2), good agreements with experiment
for most of CHNO explosives including TNT were obtained without changing any
parameters of equation of state of gases.
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