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Introduction

The operational process of induction accel-
erator is investigated good enough now both
theoretically and experimentally. Moreover,
it stays a hobby design for the US, Russian
and UK students (we can find easy the cor-
responding web-sites, especially the site
about UK coilgun has the fundamental
view). While the creation of multi-stage ac-
celerator at high outlet velocity is connected
with many technical problems (they have
been described in details in the papers of sci-
entists [1], [2]) one stage inductor system
does not born the great troubles for applica-
tion. The modern development of industrial
electronics allows to begin the engineering
analysis for induction accelerator application
as the launchers of macrobody at limited en-
ergy and output velocity, for example, for
the light field mortar. The needed outlet
speed of mine usually about 200 up to
400 m/s with mass about 3 kg. To get kinetic
energy of mine 60 up to 240 kJ that is neces-
sary to have the electromagnetic energy
store 120 ... 350 kJ per shot on the board of
combat vehicle. Staying in the mid of this
range, this problem is looking realistic. The
mass of capacitors at such energy is quite
transportable, and the power of the board
electrical generator is quite enough for the
charging of capacitor battery. So the electric
scheme of charge/discharge contour will not
have the technical troubles, and main atten-
tion in the process of design must be applied
to the making of needed lifetime for the in-
ductor coil. Specifics of electromagnetic ac-
celeration process when the radial pressure
on the walls of barrel is absent gives a possi-
bility to reduce the barrel mass and to pro-
vide its casualty control. The project analysis
of the mortar set on the base of light combat
vehicle has been performed by authors and
obtained results are presented in the paper.

For the estimation of awaiting parameters of
shot the simulation software has been used
for the accelerator jointly with equations of
charge/discharge contour.

I.Preliminary Consideration
of Parameters Required

1.1. Goal Parameters Choice

Most usable light mortar has the next de-
sign characteristics: arrel caliber 81—82 mm,;
barrel length 1220 mm; mass of barrel 19 kg;
total mass of mortar 68 kg; mass of mine
3.1 kg up to 3.6 kg; length of mine 250...300 mm;
explosive charge in mine 0.4 kg; main drive
powder charge: 8 grams (for initial velocity
of mine 70 m/s); additional drive powder
charge: 7...42 grams (for initial velocity of
mine 105...210 m/s); maximal gas pressure in
the barrel 250 kg/cm?2= 25 MPa; number of
feathers in stabilizer: 6, 10 or 12; distance of
fire: from 150 m (angle 75°) up to 2500 m (an-
gle 45°); fire repetition frequency: 15 up to
18 min~! (not more than 30 min™1).

This data show that exchange of powder
drive for electromagnetic thruster does not give
the essential advantage in the sense of possible
increase of explosive charge in account of re-
moved drive powder charge. The gain is possi-
ble, first, in the mass of barrel decrease due to
absence of radial pressure on the wall during
the electromagnetic launch, and second, in the
increase of initial velocity of mine without
added powder charges So, the next parameters
have been accepted as initial data for electro-
magnetic drive design: total mass of mine
3.5 kg; maximal initial velocity of mine 250 m/s;
kinetic energy of mine 109.375 kJ.

1.2.The Choice of Suitable Components
for the Energy Store
As result of the preliminary investigation it

was possible to accept the estimated efficiency
of electromechanical energy conversion for
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the chosen outlet velocity of projectile on the
level 50 %. Correspondingly the needed en-
ergy store must be near 218.75 kJ. In spite of
the best efficiency at fast discharge of the
high voltage 20...25 kV capacitors, the mass
and volume of capacitors for the movable

pulsed source are looking more acceptable at
the operational voltage on the level 10 kV.
The capacitors of the General Atomics Com-
pany, Series C have been taken for the anal-
ysis. Most suitable units and their parame-
ters are presented in the Table 1.

Table 1.
Capacitors “General Atomics” for the Energy Store
. . Discharge
Serial No. Max. Capa_cny Mass of unit, Volu_me current, kKA Energy
voltage, kV | of unit, pF kg of unit, m (max) store, ki
32312 " 680 117.9 0.0697 125 41
32327 11 830 145.2 0.08677 150 50
33593 20 50 65.8 0.041 50 10

The set of capacitor units needed for the
provision of the mine thrust is shown in the
Table 2.

At the calculation of data for Table 2 it
was accepted that electromechanical effi-
ciency of induction accelerator everywhere
is equal to 0.5. This value was confirmed dur-
ing the simulation of acceleration process
with special software implemented in the

standard package MATLAB. For the Table 2
the energy store in the capacitor battery is
218.75 kJ for the units of serial No. 32312 and
240 kJ for units of serial No. 32327 and 33593.
That is twice more than kinetic energy of
projectile. The charge voltage is taken less
than maximal one to provide the improved
reliability of capacitor units.

Table 2.
Needed Capacitive Store for the Mine Thruster
Total
Charge Number . Total
Initial voltage Charge | ¢ inits capaci- Total volume
. Mass of s voltage . tance mass of
Serial No. . velocity for in the of
mine, kg m/s capacitor per max. [ o y of the battery, battery,m
KV voltage storge energy kg 3 0"
store, pF

32312 3.5 250 8 0.727 10 6800 1179 0.697
32327 3.8 250 8 0.727 9 7470 1306 0.78
33593 3.8 250 15.5 0.775 40 2000 2632 1.64

The main criteria for the choice of the ca-
pacitor units are the total mass and total vol-
ume. Due to these parameters the variant on
the base of capacitor units of serial No. 32312
was accepted as the main for the next study.
At the fire repetition frequency f = 15 min~!=
= 0.25 sec”! the power of the charging source
must be 218.75kJ 0.25 sec™! = 54.7 kW. This
power corresponds to the possibility of the
board drive system at the light combat vehicle.

To be suitable for application in the mortar
with induction thruster the standard mines
must be modified as it is shown in the Fig. 1.
The electro-conducting ring of copper 3 must
be inserted in the leading surface of mine. It
will serve as the secondary contour of induc-
tion accelerator. In this connection the wall
of the mine case may need some increase un-
der the copper ring for the saving of explo-
sive effectiveness of mine.

ORIGINAL MINES

MODIFIED MINES

Fig. 1. Needed modification of standard
81—82 mm mines for using in the
electromagnetic mortar.
Designations: 1 — blaster; 2 — explosive charge;
3 — leading ring (copper insert); 4 — case;

5 — stabilizer (6 feathers); 6 — stabilizer
(10 feathers); 7 — driving powder charge
(deleted in modified mines).
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II. Main Characteristics of the Software
Used at the Thruster Simulation

2.1. General Peculiarities of Simulation
Program

For the project analysis of the induction
thruster the original software program has
been developed and implemented in the
package MATLAB v. 6.5. Created on the base
of the usual theoretical correlations, the pro-
gram has some peculiarities which make it
suitable for the multiple calculations. The
special approximation has been introduced
about relative distribution of current density
along the length of the secondary electric
contour (armature) mounted at the mine
body taking into account the exit of forward
edge of armature out of magnetic interac-
tion. In result it was possible to consider
magnetic interaction between two distrib-
uted contours (primary inductor and second-
ary armature) as between two big coils of
given external dimensions. The change of re-
sistance for each contour is calculated at the
variable in time radial depth of current pen-
etration. The change of the radial skin layer
depth has the weak influence on the mag-
netic coupling of electric contours, so the
main factor which defines the energy con-
version is the axial displacement of armature
with respect to inductor coil. For the account
of thermal effects the known analytical ap-
proximations have been introduced into the
program giving a dependence of electrical
conductivity and specific heat capacity on
the temperature of conductors. In compari-
son with popular programs of induction ac-
celerator simulation where each contour is
exchange by the totality of discrete elemen-
tary contour, our program is much more
rapid and provide more correspondence be-
tween meanings of the own and mutual in-
ductances of contours. In many works the
own inductance and mutual inductance be-
tween two contours with a magnetic cou-
pling have been calculated at using of for-
mulae developed by different authors, what
sometimes does not provide a correct transi-
tion of the mutual inductance into the own
inductance at the full coinciding of contours.
To provide such correct transition we calcu-
late the own and mutual inductance using
only formula for mutual inductance. The
own inductance of primary or secondary
contour is calculating by putting both con-
tours in dimensions of one or another. Then,
as coefficient of coupling in this case is equal
tol, mutual inductance here is equal to own
inductance. That is a good way to except the
possible disagreement in formulae.

Theoretical equations and correlations as
well as the accepted approximations have
been transformed in the numerical model

into non-dimensional form using the system
of basic units for time, length, currents and
voltage. In result the number of designing
factor which have influence on the accelera-
tion process has been shorten more than
twice due to formation of the combined
criterial parameters.

The system of the main criterial parame-
ters includes:

1. Basic values: the characteristic time of
process T,,. =(L, - C)'/*; characteristic length

l,.. — it is safe to accept this length equal to
the axial length of inductor coill,, ie. [, =1 ;
basic velocity V, . =1,,. / T,.; initial (charging)
voltage of energy store Ucg; basic value of
primary current amplitudel,,,, =C U, / Ty
basic value of secondary current amplitude
(total current of armature) I, =1, M ../ L,;
maximal coefficient of magnetic coupling of
primary and secondary contours
K,=M,,. /(L, - L,); electrical conductivity
of the inductor coil conductor at 0°C (g,,);
electrical conductivity of the armature con-
ductor at 0°C (gsp);

2. Key criteria in the simulating system
of equations: normalized dependence of the
mutual inductance on armature displacement
nz)=M(z) / M,,.,.; initial non-dimensional
displacement of armature with respect to in-
ductor along the motion direction (z, /1,.);
non-dimensional function of electrical con-
ductivity dependence on the temperature:

for the inductor

9ie =9y /[L+ kg, (T, —273)]
and for the armature
Jor =G /[L+ Ky (T, —273)];
non-dimensional function of heat capacity
dependence on the temperature in the form:
(cey), =c, * ¢, exp(a, (T, —273)) for the in-
ductor

and (ccy, ), =c,
the armature;
ratio of energy q =W., / Wy ; thermal crite-
rion for the conductor of the inductor coil
Qir =W / Quuss thermal criterion
Q,r =W, / Q,,, forthe conductor of armature.

The next designations have been used
above: z=x /1, is the non-dimensional co-
ordinate (location) of armature in the induc-
tor frame, x is dimensional path; C is the ca-
pacitance of the energy store; L; is the own
inductance of inductor coil (primary con-
tour); Lg is the own inductance of the arma-
ture (secondary contour); M,,., is the maxi-
mal mutual inductance between contours
(for symmetrical position of one inside an-
other); W, =05C - (U,,)” is the initial energy

store in the battery of capacitors; W, =05m(V;,,)*

is the basic (~ awaited) kinetic energy of pro-
jectile; m is the full mass of projectile
(charged mine); kr; and kg, are the coeffi-

cc,, mexp(a, (T, —273)) for
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cients on the temperature dependence in the
formulae of electrical conductivity at induc-
tor and armature, respectively;a, and o, are
the coefficients of temperature dependence of
heat capacity on temperature for the inductor
and armature conductors, respectively; Q1pqs
is the initial enthalpy of the basic volume of
the inductor coil conductor at the tempera-
ture Ty by Kelvin (before a launch), Qgpqs is
the initial enthalpy of the basic volume of the
armature conductor at the temperature Ty,
by Kelvin (before a launch):

leas = G llvl [A ETIO;

szas = CZ Ebvz 2bas 20"

Here ¢, and ¢y are the meanings of density
for the material of inductor and armature
conductors, respectively; c,,; and c,o are the
initial meaning of the specific heat capacity
for the materials of inductor and armature
conductors, respectively; Ay, and Agp,s are
the basic volumes of current-carrying layers
of conductor at inductor coil and armature,
respectively.

The basic volumes of conductors are calcu-
lated as

Albas = 2T53l1 kl A1 ’ AZbas = ZT%ZZ kZ A‘Z
where 7; is the internal radius of the induc-
tor coil (taken without insulation layer), ry is
the external radius of the armature conduc-
tor, k; < 1 is the linear coefficient of the in-
ductor coil length filling by conductor, A,
and A, are the radial thicknesses of conduc-
tor in the inductor coil and armature, respec-
tively. For the more accuracy each of them
can be taken equal to the awaiting thickness
of skin-layer for corresponding conductor at
the end of acceleration process.

2.2. System of Equations
for the Solution in the MATLAB

Equations of the electrical contours pre-
pared for the solution in the MATLAB take a
view:

0, & o 0z 0y(z) .\

=l(K, Dv(z) 1, - Do

ot
Dz NG _
ot 0z

1bas

+K(ZJ Y(z) Lo, O, _K%J U,

—a, [, +Vv(1))]

ot
%_ K - 0z Oy(z)+
It =[(K, y(z) 4, Da?maz

0z 0y(2) ~

+y(2) [y, 4, -1, E},?ET

1
1-K; O (2)’

1,

1
—a, W)
’ 2)](1—K§ V*(2))
Here i,, 7,, are the normalized currents of
primary and secondary contour, respec-

tively, V(1) is the normalized voltage of en-
ergy store.

Equation of the armature motion takes a
view

aj— aﬁ- D{QD, B ayZ)
ot W ar DK [ H, D

here z is the non-dimensional armature dis-
placement in time at the frame of inductor; u
is a normalized velocity of projectile.

With a using of basic volumes and basic
enthalpy a non-dimensional temperature of
each current-carrying layer can be calcu-
lated in millisecond range of process duration
neglecting the heat propagation out of the
current-carrying layer (skin depth) [4]. The
next equation is written for the inductor
de, (1) i1 (1) [y, (1)

heating: = , h
eating ar 5.0 v, Where

0,(\)=T,(t) / T,, is a non-dimensional tem-

perature of inductor conductor;

a,(1)=R,(t)4C /L, )'* is a non-dimensional
resistance of inductor coil as the function of
non-dimensional time T; 1,5 = 0.707 7; is the
primary “heating” current; 8, (1) =9,(1) / A, =

1 D |:’ﬂ-‘bas |:gl() d/z . .
=—1Ib, +G——=—U ]is the time-vary-
Al D U'O Eglr D

ing non-dimensional depth of the current
penetration in the radial direction of induc-
tor coil; gy = 1.26 -1076 H/m, b, =10 m is
the skin depth taken for 1 =0.

Similarly, the equation for armature has a

72 _ K22 (1) aZ(T)Q
0“2 5 2T »

dt 78,
0,(1) =T,(t / T,) is a non-dimensional tempera-
ture of inductor conductor; a, (1) = R, (1)T},, / L,
is a non-dimensional resistance of secondary
contour calculated with account of change of
current-carrying cross section in a time,
Igerr = 0.707 73 is the secondary “heating” current;
8,(T1) =(1/ B,)[by +(T [T,,,9u / (H95))' ] s
the time-varying non-dimensional depth of
the current penetration in the radial direction
of the armature conductor, K, is the initial
value of magnetic coupling coefficient. At the
process of solution the temperature of con-
ductors can be obtained directly in Celsium
degrees if the initial values are given.

The solution of described system of non-di-
mensional differential equation was obtained
in the package MATLAB using the internal
subroutine “odel5s” FOR the time interval [0,
1.5] with a step 107% at the initial conditions:
V(0) =1 21(0) = i5(0) = 0; 2(0) = 2z (varying as
0.05...0.3); w(0) = 0; 6,(0) =1 6,(0) =1

MATLAB provides the output of unlimited
number of graphs in debug mode. Time of
solution in the ready program is very small

view where
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and depends mainly on the number of ex-
tracted graphs of functions.

2.3. Short Resume about Main Properties
of Simulation Program

Resuming it is possible to give a brief list of
characteristics for the simulation program
developed in this work.

1. Program realizes the acceleration pro-
cess simulation taking into account the
non-linear properties of electrical conductiv-
ity and specific heat capacity as the function
of the conductors temperature.

2. Thermal state of active conductors is esti-
mated in the program with the average tem-
perature on the thickness of current skin layer.

3. Program uses the generalized non-di-
mensional characteristics of magnetic cou-
pling between inductor and projectile which
is built on the base of fundamental investiga-
tions of other authors [3].

4. The program takes into account the
change of the current-carrying zone dimen-
sion at the armature in the result of its dis-
placement with respect to inductor coil.

5. Implementation of differential equation in
the non-dimensional form led to the shorten-
ing of design parameters under consideration,
it is enough practically to use 7 generalized cri-
teria instead 18, only 5 of 7 are the signs of ac-
celeration mode, and remains 2 of them form
the group of functions which are the charac-
teristics of the applied conducting materials.

6. The program fulfills the calculation of
the skin depth at the inductor and armature
as the continuous functions of time.

7. The program uses the improved proce-
dure of the own and mutual inductances cal-
culations by application the same formula to
both of them.

8. Program was added by the account of non-
linear thermal effects in the active conductors
in comparison with published first version [5].

III. Dynamics of the Projectile
Acceleration by Results of Simulation

The principal scheme of mortar with elec-
tromagnetic (inductive) thruster is shown in
the Fig. 2. Barrel of mortar made of titanium
which is non-ferromagnetic metal and its
electrical conductivity is not so big in com-
parison with copper or aluminum. Neverthe-
less in the zone of inductor position the wall
of barrel can be made thin with axial slots
for reduction of the secondary contour
screening. Main part of barrel also can be
made thin-wall but with longitudinal edges
for durability increase. Ends of the inductor
coil are mounted with connector (Fig. 2,
pos. 5). This connector serves for the cable
switching of inductor on the charge/dis-
charge commutators block which is mounted

Fig. 2. The principal scheme of electromagnetic
mortar. Designations: 1 — reinforced case of
inductor; 2 — inductor coil; 3 — mine (modified);
4 — light titanium barrel; 5 — connector;

6 — high voltage (10kV) cable.

at the energy supply facility. In the transport
position this cable is disconnected.

The composition of the pulsed power supply
facility on the base of Russian car UAZ-469 is
shown in the Fig. 3. The internal space of cabin
is enough for the setting of capacitor battery,
charging system and needed commutators for
the loading of inductor each 4 sec.

Capacitor battery consists of 10 units capaci-
tor “General Atomics” Company, Series C, se-
rial No. 32312. The primary generator of elec-
trical energy for the charge of battery has the
mechanical connection with a driving motor of
car. At the fire repetition frequency 15 min™!
the primary generator must be in operation
during all time the fight. The sketch of mortar
at the fighting position is given in the Fig. 4.

To avoid the change of the voltage polarity
at the capacitors of energy store the mode of
acceleration is calculated with provision of
deep enough but not full discharge of bat-
tery at each pulse. Commutation system with
electronic control realizes the stop of dis-
charge current in the circuit of battery si-
multaneously with crowbar of inductor on it-
self. At the time instant when the armature
mounted at the mine leaves the zone of elec-
tromagnetic interaction the voltage of bat-
tery does not exceed 10...15% of initial value.

The results of mathematical simulation for
the basic mode of thruster operation are pre-
sented in the Fig. 5. Data presented corresponds
to inductor with number of turns 15, internal
diameter of inductor coil 90 mm, the length of
coil 150 mm, thickness of the winding 10 mm.

The copper insert at the mine has a thick-
ness 6 mm. Initial values for simulation: volt-
age of energy store Ugy = 8 kV, capacity of
store C = 6800 pF, basic time Ty, = 0.8 ms,
basic velocity Vy,s = 187.9 m/s, magnetic
coupling coefficient K, = 0.974, projectile
mass m = 3.5 kg, g = 3.55, Qi1 = 3.06, Qo=
3.157, T1p = 393 K, Tyy = 313 K.
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2045 mm
>

815 mm

capaci orios

32312, 10 units
chargeldischarge
commutators

Fig. 3. The Mortar Composed on the Base of Russian

car UAZ-469 (transport position)

Calculation has been done for the initially
heated conductors (120°C in inductor, 40°C in
armature) as for repeating fire. Indeed the
heat energy per one pulse is not so much at
this level of energy and grow of temperature
is not so threatened.

As it is seen in the Fig. 5 the armature
mounted on the projectile leaves the zone of
main electromagnetic interaction (x <0) at
normalized time T = 125. Output velocity of
projectile is equal to V,,;=1.34V,= 251.8 m/s.
Electromechanical efficiency of thruster can be
estimated as n=m(V,,)* /CU.)* =u’ /q,
and n>1/ gwhen u > 1. At the considered sit-
uation the initially accepted value was q = 3.55,
resulting N=05at u = V1 / Ve = 1.34.

4 Non<dimensione! variables ,
" /"1'7
o L
0s \<\”\ | amatre o
o Ao A
04 X

/ // N

[] 05 10 15
Non-dimenslenal time T

Fig. 5. Dynamic Characteristics
of the Acceleration Process. Designation of
non-dimensional variables: z is the armature
displacement (location) in the frame of
inductor; u is the velocity of projectile; v is
non-dimensional voltage of energy store; n
is electromechanical efficiency.

V. Conclusion

Project analysis of thruster which is done
in the generalized variables gives a possibil-
ity easy make a transition to the dimensional
values. As the previous estimation shows the

Fig. 4. Fighting Position of Mortar

induction accelerator is able to be effective
thruster for the field mortar mounted on the
mobile car. Cabin space of light combat car is
most probably not enough for the store of
ammunition and for setting the means of me-
chanical development of fight position. Nev-
ertheless using of electromagnetic launcher as
a thruster for the mortal enables to increase
efficiency of fire due to increase of outlet ve-
locity without need to mount additional
charges at the mine. Beside of this, it is pro-
vides the ability to change the position for a
short time, jointly with some improvement of
the work condition for the service team. The
hazard of double charging with casual explo-
sion is excluded completely in the electromag-
netic thruster. The full mechanizing of the
opening and closing position is possible only at
the most powerful mortar, for example as
Russian 2C4 Tulpan (“Tulipe”) which is
mounted on the tracklaying vehicle. It’s
great caliber 240 mm, big mass of mine
(130.7 kg or 228 kg — including nuclear ones),
high initial velocity of mine (158...362 m/s),
small time of fight position preparing
(5 min), in spite of low rate of fire (near
1 min~!) needs a very powerful electrical en-
ergy system for the using of electromagnetic
principle of mortaring. At the electrome-
chanical efficiency estimated as 0.7, the high
kinetic energy of shot for 2C4 (3...8 MJ)
means that the electromagnetic energy store
must have 4...12 MJ per shot with electric
power of charging system 75...225 kW. Main
problem here consists in the great volume of
energy store. So, the light mobile mortar at
caliber 82 mm can be considered as the more
prospective goal for the application of induc-
tion thruster in mortar.
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ABTOpaMM CTaTTi BUKOHaHMII IIPOEKTHUII aHAJi3
€JIeKTPOMATHITHOTO IHAYKLIfHOTO IPMUCKOpIOBAava, K
MeTaJIbHOI cucTeMmu [JIA JIeTKOro MiHOMeTa KaJibpy
82 MM 3 kineTnyHoi eHeprii miau 6smsero 120 xllx. s
BU3HAUEHHA OCHOBHUX XapPaKTePUCTMK IIPMCKOPIOBaYa
BUKOPMCTAHO BJIACHE IIPOrpaMHe 3abesIledeHHs, CTBOPe-
He y cragmaptHomy mnaketi MATLAB. Kpurepianpza
dopma piBHAHB KOMII'IOTEpPHOI Monesi IpupaTHa AJIA
IIBUAKOI OLiHKM 6araTboxX BapiaHTIB KOHCTPYKTMBHUX
napaMmeTpiB. EpexTuBHICTb eJIeKTPOMarHiTHOro IPMUCKO-
proBaya oljiHeHa Ha piBHI 50%. B pobori npexncraBieHa
KOMITOHOBOYHA CXeMa MiHOMeTa Ha OCHOBI Jerkoi 60iioBoi
mamman Ilepenbadaersesa, M0 HAaKOMUYyBad eHeprii aia
MIPUCKOPIOBaYa CTBOPEHMI 3 BUMKOPMUCTAHHAM KOHIEHCa-
TopiB kommnanii General Atomics (11 kB, 680 mx® B
KOYKHI OMMHMNIL).

Katouoei caoea: IPOEKTHNUI aHAJI3 €JIeKTPOMAaTHITHOTO
IHAYKI[HOrO NpPMUCKOPIOBava, JIETKMUII MiHOMET KaJidopy
82 mM, maker MATLAB, KOMIOHOBOYHA cXeMa MiHOMETa
Ha OCHOBiI Jlerkoi 00ii0BOi MallMHM, KOHJEHCATOPU
rxommanii General Atomics.

ABTOpaMM CTaTb} BBIIOJTHEH IIPOEKTHBIN aHAJN3 DIEK-
TPOMAarHUTHOTO MHIYKIVIOHHOTO YCKOPUTEJIA, KaK MeTa-
TEeJIHOTO yCTPOMCTBA [JIA JIETKOTO MIMHOMETa KaJjmbpa
82 MM IIpM KMHETUYeCKOil SHepruy MuHbI 0K0JI0 120 kK.
Jlna ompefeJsieHNs OCHOBHBIX XapaKTePUCTUK MIHOMETa
JICIIOJIB30OBAHO COOCTBEHHOE IIPOTpaMMHOe obDecIiedeHnue,
paspaboranHoe B crannaptHoMm nakere MATLAB. Kpure-
puasbHaA popMa ypaBHEHNUII B KOMIIBIOTEPHOI MOJeJsu
MPUrOAHA JIA OBICTPOI OI[EHKY MHOTVX BaPMAHTOB KOHCT-
PYKTUBHBIX IIapaMeTpoB. OD(P@eKTUBHOCTb 3JIEKTpOMAar-
HIUTHOTO YCKOPUTeJA olleHeHa Ha ypoBHe 50%. B pabore
pesicTaBJIEHA KOMIIOHOBOYHAA CXeMa MMHOMETa Ha OCHO-
Be JIerKoil OoeBoii mMammHel [Ipexmnosaraercsa, 4To HaKO-
INUTeNIb DHEPIUM IJIA yCKOPUTEJISA CO3JaH C MCIOJb30Ba-
HIeM KOHJIeHcaTopoB koMnaHuy General Atomics (11 kB,
680 MxkD B KayKI0I eAMHUIIE).

Katouesvle cao6a: MPOEKTHBIN aHAJN3 3JI€KTPOMAaTHUT-
HOTO MHAYKLIVMOHHOTO YCKOPWUTEJA, KaK MeTaTeJIbHOrOo
YCTpOMCTBa IJIA JIETKOTO MMHOMeTa Kasmbpa 82 MM, ma-
keTr MATLAB, KOMIIOHOBOYHAas CXeMa MMHOMETa Ha OC-
HOBe JIETKOJI 00eBOJ MalllMHbI, KOHJIEHCATOPBI KOMIIAaHUN
General Atomics.
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