Contents

FOREWORD ....oiiiiiiiiiiiiiiniiiniiiiaiiiit ittt ttetsettanesetiatsstassensrsssastessssssastensossnansans 1
CON T E N T S i iitiiiiiiitiniitintreresinteieateetestasestsristessststortnsssiassasesssratetasssesnasssssienrsassasaanes 2
LIST OF FIGURES .ottt ettt e et st s s st s e aestasenanerasasesssasnnsans 4
LIST OF TABLES....c..ccvveennennns e teeseteereieerireteeraeaneenanrsarae sttt st raatarenierriseras 5
1 INTRODUCTION INTO BALLISTICS ... iiiiiiiiiiiiiiiiiiiiiriiieisintsiscsitancnsinneneas 6
1.1 CHARACTERIZATION AND TASKS OF BALLISTICS .uiiiiiiiiiiitte it aeiieanieeeieieiiians 6
1.2 PLACE AND MEANING OF BALLISTICS IN PRACTICE ..iiiiiiniiiiieeeseiiniiieereanienenannnns 6
1.3 CLASSIFICATION OF BALLISTICS ittttttttittttetatete e areieraanee e aataeteeanneeeeannaes 7
1.3.1 Classification of ballistics by area of application ......................occiie.. 7
1.3.2 Classification of ballistics by area of intereSt...................c.ciciiiiiinin.n. 8
1.3.3 Classification of ballistics by research methods ..........................c.ooia . 9

1.4 DEFINITION OF BASIC TERM S 1. iiiiittitiiiit ettt ittt et e e e e et enereaneeeranees 10
1.4.1 Barrel ... 11
1.4.2 Cartridge ... 12

2 INTERIOR BALLISTICS .oiiiitiiiiiiiiiiiiiiiiiiniiieiisninieesintnesnisenaensnssssnsninaans 15
2.1 | R a0 ) i Y2 1 o ) 15
2.2 BASICS OF INTERIOR BALLISTICS uttttittirittteettteettteareeeenannreranenrannneraeeennaenes 16
2.2.1 Subject and importance of interior ballistics ... 16
2.2.2 Firing SeqQuence.. ... ... 18
2.2.3 Task of internal balliStics........cccoiiiii i e 19
2.2.4 Parameters of interior balliStics ... 22
2.2.5 Propellant charge............. oo e 26
2.2.6 Propellants and their properties....................coiiiiiiii i 27
2.2.7 Burning of propellant charge ..............c.oiiiiiiiiiiii i 37
2.2.8 Self 1eSt QUESTIONS. ... i 38

2.3 GOVERNING EQUATION S Lttt it ee ettt et ettt et e e et e e er e e iaanas 38
2.3.1 Burning law ... 39
2.3.2 FOPm fUnCLION ..o e e 40
2.3.3 Total impulse of pressure of propellant gases ........................ocociiiiiin . 48
2.3.4 EQuation of state ... ... 51
2.3.5 Energy equation ..............coii i 55
2.3.6 EQuation of MoOtion ... ... i 38
2.3.7 Limit velocity and heat efficiency ...........c.coooiiiiiiiiiiiiiiiiiii 58
2.3.8 Temperature of propellant Gases ............ccciiiiiiiiiiiiii it 60
2.3.9 Mean preSSure.... ... 6l



2.3.10  Pressure and velocity of products of burning in the space behind

A PFrOJECHILe . oo 62
2.3.11  Self teSt QUESHIONS. ... ..ot e 65
2.4 SOLUTION OF THE MAIN INTERNAL BALLISTIC TASK ....ccoiiiiiiiiiiiiiiiiiini e, 66
2.4.1 System of interior ballistic eqQUALIONS ..., 66
2.4.2 Methods of solution of the main task. ... 69
2.4.3 Analytical solution of the 1°' period............................cc.ccieiiiiiiiiii, 70
2.4.4 Fundamentals of analytical solution of the 2" period............................ 71
2.4.5 Fundamentals of solution of the 3™ period ...........................ccciiiiiiiil. 74
2.4.6 Self teSt QUESTIONS. ... e 76
2.5 CORRECTIONS AT INTERIOR BALLISTICS 1oiiiiiiitieitintteitintttiainoiinaaiaeenaaaaees 77
2.5.1 Importance of corrections at interior ballistics......................cocciiiin. 77
2.5.2 Fundamentals of theory of corrections. Correction formulas................... 79
2.5.3 Self 1est QUESEIONS. ... ..cooui e e 85

2.6 REFERENCES TO CHAPTER 2 ittt e e 85



