
Contents

Physical and Chemical Kinetics, Phase Transformations
and Nonequilibrium Processes, Heterogeneous Catalysis 19

Development of the Technology of Superhard Materials
N.V. Novikov and V. Z. Turkevich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

O. I. Leipunsky ¡ the Diamond Problem and Its Development
V. I. Pepekin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Thermodynamic Method of Determination of Nanoparticles Characteristics
V.A. Babuk, A.D. Zelikov, and R.M. Salimullin . . . . . . . . . . . . . . . . . . . . . 33

Research of Kinetics of β → δ Polymorphic Transformation in HMX
by the Method of Isothermal Calorimetry

V.V. Zakharov and B. L. Korsunskii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

Catalytic Role of Mobile Defects in Solid-Phase Chain Processes
A.M. Kaplan and N. I. Chekunaev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Research of the Dissolved Gases In§uence on Oxidation Kinetics
of the Dispersed Titanum

N.Kh. Kopyt, T. P. Sadlij, L. G. Milova, N.N. Kopyt, V.V. Kalinchak,
and A.V. Drosdenko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

Features of Applying Adiabatic Calorimetry for Study of Chemical
Reaction Kinetics

A.A. Kossoy and I. Ya. Sheinman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

In§uence of Reagents Association on Kinetics of Synthesis
and Decomposition Reactions of Explosives

T.P. Kulagina and L. P. Smirnov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

Formation of Ionized Condenced Disperse Phase
Around a High-Temperature Metal Particle

L.A. Lyalin, K. I. Semenov, and N.Kh. Kopyt . . . . . . . . . . . . . . . . . . . . . . . 89

Detonation Process As a Branching Chain Reaction. Calculation of Velocity
and Pressure of Detonation in the Condensed Phase at 100% TMD

A.V. Pozdnyakov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

Speci¦c Features of Josephson Weak Links with Anharmonic
Current�Phase Dependence

D.M. Sergeev and K. Sh. Shunkeev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

11



CHEMICAL AND RADIATION PHYSICS

Lengthy Mineral Ceramics Products with Nanostructure Obtained
by SHS-Extrusion

P.M. Bazhin and A.M. Stolin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121

Jahn�Teller and Renner�Teller E¨ects in Kinetics and Reaction Mechanism
of Unsaturated Hydrocarbons and Their Fluoroderivatives

I.V. Bilera, Yu.á. Borisov, N.N. Buravtsev, and Yu.á. Kolbanovsky 125

Description of Carbon Behind Fronts of Shock and Detonation Waves
I.M. Voskoboinikov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132

High-Pressure In§uence on Rate of Monomolecular Chemical Reaction
Yu.M. Burov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

Mechanism of Associated Reactions and Limit of Gaseous Mixture
Autoignition

V.M. Gendugov, N.F. Nazarov, and E.V. Ryabokobylenko . . . . . . . . . . 143

Gases Critical Conditions and Induction Time of Burning on Surface
of Catalyst Particles

V.V. Kalinchak, A.N. Sofronkov, A. S. Chernenko, A.A. Moysa,
and A.A. Golovko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

Mechanochemical Regulation of the Technological Combustion Process ¡
Creation of Composition Systems with Di¨erent Structural Levels

N.N. Mofa, T.A. Shabanova, V. I. Antonuk, and Z.A. Mansurov . . . . 153

Excitation of Acoustic Oscillations in Case of Vapor Condensation
on Drops of Liquid in a Vapor�Gas Mixture

V.R. Pesochin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

Electrical Oscillations in the Combustion Zone of Dusty Flame
N. I. Poletaev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164

About Positron Bound States on Vacancies and Pores in Metals
E.P. Prokopiev, V. I. Grafutin, and S.P. Timoshenkov . . . . . . . . . . . . . . 169

Vibrational Nonequilibrium in Hydrogen�Oxygen Reaction
O.V. Skrebkov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174

Thermochemical Kinetics of Heterogenous Processes in Powder Systems
of Di¨erent Physicochemical Nature

V.P. Solntsev, V.V. Skorokhod, and T.A. Solntseva . . . . . . . . . . . . . . . . 180

Kinetic Modeling of Benzene Oxidation
N.S. Titova, S.A. Torokhov, and A.M. Starik . . . . . . . . . . . . . . . . . . . . . . 185

12



Contents

Initiation and Waves Propagation in Reactive Systems 191

Transverse Waves at Detonation
S. S. Rybanin and Yu.M. Mikhailov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

Transient Combustion of Gaseous and Liquid Fuels in Underventilated
Enclosures

G.M. Makhviladze and S.E. Yakush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198

Gasdynamic E¨ects of Blast in Premises
A.G. Girin and N.Kh. Kopyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204

Combustion of Ethanol Azide Thickened by Polymers
V.V. Golovko, A.K. Kopeyka, and A.V. Florko . . . . . . . . . . . . . . . . . . . . . 214

Nanodispersed Silica E¨ect on Aluminothermal SHS Combustion
of Chromium Oxide (III)

E.E. Dilmukhambetov and S.M. Fomenko . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

Quasi-Stationary Propagation of Combustion Wave in Gas Mixtures
R. Sh. Enalejev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

On Conditions for Self-Pulsating Open Flame Combustion Mode
of Propane�Butane Mixture

M.Yu. Tro¦menko, S.K. Aslanov, and V.V. Kalinchak . . . . . . . . . . . . . 236

Combustion Theory for Propagation and Structure of Polymerization Front
in Porous Filler

G.V. Shkadinskaya, P. E. Matkovsky, and K.G. Shkadinsky . . . . . . . . . 242

Point Blast in a Dusty Air
A.G. Girin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247

Mechanism of Reaction Front Propagation in Fe2O3 + 2Al + 30%Al2O3
Mixture

B. S. Seplyarskii, G.B. Brauer, and A.G. Tarasov . . . . . . . . . . . . . . . . . . . 252

Filtration and Heterogeneous Combustion 255

Sa¨man�Taylor Problem in Filtration Combustion
A.P. Aldushin and B. S. Braverman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257

Carbon Porous Particle Gasi¦cation in Carbon Dioxide
V.M. Gremyachkin and E. P. Mazanchenko . . . . . . . . . . . . . . . . . . . . . . . . . 263

Stability of Stationary Front of Filtrational Combustion of Porous Mixtures
of Quasi-Two-Dimensional Geometry

P.M. Krishenik, N. I. Ozerkovskaya, A.N. Firsov,
and K.G. Shkadinsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268

13



CHEMICAL AND RADIATION PHYSICS

Stefan Flow E¨ect on Ignition and Combustion Characteristics of Refractory
Metal Particle

S.G. Orlovskaya, F. F. Karimova, and M. S. Shkoropado . . . . . . . . . . . . 274

Determination of Particle Combustion Time in Axis Symmetrical Laminar
Dusty Flames

N. I. Poletaev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

In§uence of the Flame£s Macroparameters on Dispersed Characteristics
of the Combustion Products

N. I. Poletaev and Yu.A. Doroshenko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286

Neutralization of Chlorine by Calcium-Based Sorbents at Gasi¦cation
of Solid Fuel

M.V. Tsvetkov and E.V. Polianczyk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292

On Perspective to Apply the Filtration Combustion Process
to Metal-Containing Products Extraction from Nontraditional Raw
Materials

I.Yu. Gudkova, D.B. Lempert, and G.B. Manelis . . . . . . . . . . . . . . . . . . . 296

Limits of Stationary Propagation of the Filtration Combustion Wave
in Fuel-Lean Mixture: A Model and Experiment

I. I. Amelin, E. A. Salgansky, N.N. Volkova, E.V. Polianczyk,
and G.B. Manelis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300

Main Approaches to the Mathematical Modeling of Physicochemical
Processes at Filtrational Combustion of Metal-Containing Systems

G.E. Zaslavsky and G.B. Manelis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304

Separation of Solid Fuels Conversion Zones During Filtration Combustion
E.A. Salgansky, V.M. Kislov, S.V. Glazov, E. V. Polianczyk,
M.V. Salganskaya, and G.B. Manelis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310

Space Stability for Nonadiabatic Waves of the Gases Filtration Combustion
M.M. Kabilov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314

Study of Heat and Mass Exchange of Coal PartiÓle in High-Temperature
Oxidizing Medium

S.G. Orlovskaya, L. I. Ryabchuk, V.V. Kalinchak, and S.K. Protas 320

Energetic Materials and Interior Ballistics 323

Investigation of Nonstationary Solid Propellant Combustion
and the O. I. Leypunsky¢s Laboratory

á.G. Istratov and V.N. Marshakov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325

Enhancement of Performance Characteristics of Energetic Nanocomposites
I.G. Assovskiy and A.A. Berlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335

14



Contents

Combustion of Furazans and Furoxans
V.P. Sinditskii, W.D. He, M.K. Vu, V.V. Serushkin,
V.Yu. Egorshev, A. B. Sheremetev, N.N. Machova,
N. S. Aleksandrova, and A. S. Kulikov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339

Aluminum Particle Combustion
V.M. Gremyachkin and A.G. Istratov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344

Thermodynamic Aspects of Possibility of Creation of Propellants
with Carbon Dioxide as Oxidizer

E.M. Dorofeenko, D.B. Lempert, and G.B. Manelis . . . . . . . . . . . . . . . . . 349

On Storability of Standard Explosives According to the Results of Selective
Quality and Safety Control of Factory Production Lots with Long Terms
of Storage

S. I. Kashaev, I. Z. Akhmetov, R.Kh. Gabdullin, V.P. Ilyin,
V.V. Sudakov, and F. T. Khvorov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355

On Possibility to Create Solid Composite Propellants with Density 2.2 kg/l
and Higher

D. Lempert, G. Nechiporenko, and G. Manelis . . . . . . . . . . . . . . . . . . . . . . . 361

Erosion E¨ect in Solid Rocket Motors
V.N. Marshakov and B.V. Novozhilov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369

Aluminum Agglomeration in Combustion of Composite Solid Propellants:
From Microstructure to Combustion

S.A. Rashkovskiy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377

Nanosized Materials and High-Energy Condensed Systems
Yu.V. Frolov and I. V. Fomenkov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383

In§uence of Catalytic Additives on the Burning Performances of Metallized
Solid Propellants

V.A. Arkhipov, I. S. Bespalov, T. I. Gorbenko, and L.A. Savel£eva . . . 388

Possibility of Oxidation of Aluminum in Detonation Wave
I.M. Voskoboinikov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394

Comparing Nano- Versus Microiron Oxide Catalysts for Composite Solid
Rocket Propellants
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