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EXPLOS is a thermo-chemical computer code
that predicts detonation properties (such as
composition of defonation products, detonation
velocity, pressure, temperature, heat, efc.) of

high explosives, and combustion properties of
propellants under constant volume or constant
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pressure conditions (such as composition of
combustion products, pressure in closed vessel,
heat and temperature of combustion, specific
impulse, force, efc.). As such, EXPLOS is
important tool in synthesis, formulation, and
numerical modelling of energetic materials.

The calculation of detonation parameters in
EXPLOS5 is based on the chemical equilibrium,
steady-state model of detonation. The equilibrium
composition of detonation products is calculated
applying free energy minimisation technique.

The program uses Becker-Kistiakowsky-Wilson
(BKW) equation of state for gaseous detonation
products and Murnaghan or Cowan-Fickett’s
equation of state for solids products. The
program is designed so that it enables the
calculation of chemical equilibrium composition
and thermodynamic parameters of state along
shock adiabate of detonation products, the

CJ state and detonation parameters at the CJ
state, as well as parameters of state along the
expansion isentrope.

It uses non-linear curve fitting subroutine to fit
relative volume-pressure data along expansion
isentrope according to Jones-Wilkins-Lee (JWL)
model, enabling the calculation of detonation
energy available for performing mechanical
work.

For the calculation of combustion performances
under constant pressure or under constant
volume conditions, the program uses the ideal
gas or the virial equation of state. The virial
coefficients of individual gaseous species are
calculated from the intermolecular potential
equations.

The version v5.05 can calculate detonation
properties of CHNO, CNO, HNO, CHN,
CHNO-Al, HNO-Al, CNO-Al, CHNO-Si,
CHN-Si, N-Si compositions, and combustion
properties of CHNO, CNO, HNO, HO,
CHNO-AIl, CHNO-CI, CHNO-CI-Al, CHNO-
Si-Cl-Al compositions.

Operation of EXPLOS is simple and the
program run starts with only one edit window.
The easy and intuitive program operation can
be viewed via the screenshot of the EXPLO5's
edit window on the left.

OZM Research s.r.o

& EXPLOS V5.03

File' Database  ViewResits Teos Hep

Dataralion run > Running parsnmelers

Garseal
Set ol canstanlz n BERW EOS
BN -
Shock wdabate
Initsal cerisity on thock adiabale 10 adend
Frial dersdy on shock sdisbals | 1ssE a/emd
Step al density increass | omz ademd
Iritial temperatie of dot. products | gz 4

Edit Freview / Fiun 1
Flesctant irformation
FRestlartname.  [HMTD Commant: [ urknonn
Feactart derete. [ 1 ofem | Sawe calculalion 8 [CADecumants and SellngevidmradralonDakum :j
Raaclan compostion -
Ligt ol compourd: in databass: Composiior:
124 tinka beszene ~ w3 A compound Mo [Hame Masz
1.3 5 tinkiebenmens p |1 [Huezgen (RDE 100
2Adrilionkiene
Fhdiilrotokiane <~ Remave campound | (707
£ e [
Li-almaspihesic
Abminigm (4]
| Ameseiam dinkanics (ADN) %

Expansicn irenliope

Contrue

Y * Mo

.

To sart caloulation cliok"START CALCULATION bution

Blizfiovice 32, 538 62 Hrochiv Tynec, Czech Republic, European Union
Tel: +420 608 742 777, Fax: +420 469 692 882, E-mail: ozm@ozm.cz

WWW.0zZm.cz

*Due to the continuous development policy of OZM Research, changes may be introduced without prior nofice.



RESEARCH

OZM RESEARCH

Instruments & Technologies for Energetic Materials

EXPLO-5
PRODUCT DATASHEET

& EXPLOS V5.03

Filz Database ViewResuts Tools Hel
Together with the calculation results the running Edi T Proview / Fun 1
calculation are displayed in the Preview / Run ekt sl
. . Madude:  CHHDZ Eq syslem  SYSTEMZ 1500
window. An example of the calculation results i G il
is shown in the screenshot on the left. r—{_fibal = 32— the = 185 g/t | ean | 12000
TT= a5 | T=5451 7 F. ]
1418 00
p= 17357713 ba P, kba Dz
Golving spslem of sgusions sl b
[[wd-2 ] Eum Fi) =8 E0E G
e 1,05e400 | Fum W) =6 BA0E-18
Bumfrien(iF 1] = 4 B E-08 473 2030
D = g7 Zh mis o o
05 02 OT 0® 0@ 10
Complted Specilic vohamea, ey
Aexuits of calculslion - detorabion parnesters
COMFOSITION OF REACTANT IS : P
EDY = 100, 000x
Density of reactant 23 = l{gfcmld)
Formula of reactant iz:
mol < kg
Beady. Editinfermation on reactant to begin new caloulation
IF_‘_L/J S A Explo-Results -~ Microsoft Excel - =
Wiadani Rsﬂnz@ﬂ.unh Vaeee ?atf Rgﬁg Zabrazen| | T 2R 4
. . : Ty Tw) {R] o}
The calculation results are automatically stored T i T |lcer - || A || S et E- Ay .
in MS Excel format so as to allow the user to J: ez oA al EEE | % wl . Ioaan- | {- CZ-“ ﬂ:I &1
. Vied! T AT B P | o g =ty e & Seradita Mapt e
evaluate and manipulate the data by the MS -0 F | Eeer A | || 2 Bromat s || D+ fikroumt - mert-
Excel program SFIERNIE Fisso =l Zarcwmgni Rl L iC Buriky Upravy
R c— 5
A B o — E E G H | | | i K L 2
1 ! EXPLOS
Z Date: 2,12.2010
3 Tirme: 8:35:35 Al
4
3
& RESULTS OF CALCULATION:
2
E Mame of reactant: HMTD
8 Comment: origin unkmown
10 Reactant density: 1 {gfcm3)
11 Reactant brutto formula: C[3,0) H(6,0] Ni6.0) 06,0
12 Oxygen balance: -21,6083 %)
13 Energy of formation (st 29315 K): 417 [kifkg)
14 Entalphy of formation {at 298,15 £}: 316,562 {kifke)
15 Resctant relstive molsr mass: 222123
16
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18 Compaosition of reactant is:
19
W4+ M| Detonation parameters - Shock Adebate Expangon Lentrope [ m
oLl EEERT T RS0

OZM Research s.r.o

Bliziovice 32, 538 62 Hrochtv Tynec, Czech Republic, European Union WWW.0zZm.cz
Tel: +420 608 742 777, Fax: +420 469 692 882, E-mail: ozm@ozm.cz

*Due to the continuous development policy of OZM Research, changes may be introduced without prior notice.



