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PREFACE

Military Technical Institute, the first and the largest military scientific-research institution in the
Republic of Serbia with over 77 years long tradition, has been traditionally organizing the OTEH
scientific conference, devoted to defense technologies. The Conference is supported by the Ministry
of Defense and it takes place every second year.

Its aim is to gather scientists and engineers, researchers and designers, manufactures and university
professors in order to exchange ideas and to develop new relationships.

The 12" International Scientific Conference OTEH 2026 is scheduled as follows: lecture on the
occasion of “Miomir Vukobratovi¢”, given by Aleksandar Rodi¢, PhD Eng, and two plenary lec-
tures: given by representatives of DRS RADA Technologies, and presented by Velibor 1li¢, PhD
Eng “Artificial Intelligence from Perception to Autonomous Action: Applications, Opportunities
and Challenges” .

The papers which will be presented at the Conference have been classified into the following topics:
— Aerodynamics and Flight Dynamics

— Aircraft

— Weapon Systems and Combat Vehicles

— Ammunition and Energetic Materials

— Integrated Sensor Systems and Robotic Systems

— Telecommunication and Information Systems

— Materials and Technologies

— Quality, Standardization, Metrology, Maintenance and Exploitation.

The Proceedings contain 160 reviewed papers which have been submitted by the authors from 13
different countries. I would also like to emphasize that we have 15 papers with authors from abroad.
The quality of papers accepted for publication achieved very high standard. I expect stimulated dis-
cussion on many topics that will be presented online, during two days of the Conference.

On behalf of the organizer I would like to thank all the authors and participants from abroad, as well
as from Serbia, for their contribution and efforts which made this Conference possible and
successful.

I would also like to thank the Ministry of Science, Technological Development and Innovations of
the Republic of Serbia for its financial support.

Finally, dear guests and participants of the Conference, I would like to wish you a pleasant and suc-
cessful work during the Conference. I am looking forward to see you again at the Conference. All
the best and stay healthy.

Serbia, Tara, October, 2026 Col. Aleksandar Kari PhD Eng
President of the Scientific Committee
OTEH 2026
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INTERNAL BALLISTICS-BASED DESIGN AND STRUCTURAL ANALYSIS
OF A 30x165 mm CANNON BARREL
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Abstract: This paper deals with the analysis and optimization of parameters influencing the internal ballistics and
barrel design of the 30x165 mm automatic cannon. Internal ballistic calculations were performed using a
mathematical model based on the Drozdov method, with the aim of determining the influence of various parameters on
projectile muzzle velocity and maximum powder gas pressure inside the barrel. The analysis was first carried out using
reference internal ballistic parameters, after which selected parameters were varied within a limited range in order to
examine their influence on system performance. By individual and combined variation of the parameters, their mutual
dependence and impact on the operating characteristics of the weapon system were determined. The primary objective
was to obtain higher projectile muzzle velocity while maintaining the maximum pressure within allowable limits. Based
on the obtained optimal parameters, the barrel geometry was calculated. In the final stage of the research, structural
verification of the designed barrel was performed using the finite element method in Simcenter Femap. The barrel
model was subjected to loading conditions corresponding to the calculated internal ballistic forces, enabling analysis of
stress distribution, deformation, and structural integrity under operating conditions.

Keywords: Internal ballistics, barrel design, Drozdov method, FEM analysis.

1. INTRODUCTION displacement throughout the firing cycle.

Furthermore, the structural response obtained for the
optimized propellant configuration was compared with
that of the initial configuration. The comparison enables
the assessment of how the optimization of internal
ballistic parameters influences the stress state and
deformation of the barrel, providing a basis for further
improvement of barrel design and material selection.

The proposed methodology provides an efficient
procedure for transferring internal ballistic results into
finite element load cases and can be applied during the
structural design and verification of gun barrels.

The design of artillery gun barrels requires the
simultaneous  consideration of internal  ballistic
performance and structural integrity. During firing, the
barrel is subjected to rapidly varying pressure loads
generated by the combustion of the propellant, producing
complex stress and deformation states. Therefore, reliable
barrel design requires both accurate prediction of the
internal ballistic parameters and evaluation of the
structural response under transient loading.

Internal ballistic calculations provide the pressure
distribution, projectile velocity and projectile position
throughout the firing process. These parameters can be
used as input for finite element analysis, enabling a

2. INTERNAL BALLISTICS

detailed assessment of the barrel stress and deformation
during projectile travel. Such an approach allows the
direct connection between the internal ballistic solution
and the structural analysis of the weapon system.

In this study, an internal ballistic model of a 30x165 mm
automatic cannon cartridge was used to determine the
pressure distribution along the barrel. The obtained
pressure curves were converted into a sequence of loading
conditions and applied to an axisymmetric finite element
model of the barrel developed in Simcenter
Femap/Nastran. The structural response was evaluated by
monitoring the maximum equivalent stress and total

CALCULATION

The structural analysis presented in this paper is based on
the results of an internal ballistic calculation performed
for a 30x165 mm automatic cannon cartridge. The
internal ballistic model was developed using the Drozdov
method [1]. The -calculation provides the temporal
evolution of the chamber pressure, projectile velocity and
projectile position, which are subsequently used as input
data for the finite element analysis.

The initial calculation was performed using the nominal
ballistic parameters of the selected ammunition. Input
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parameters for calulation are summarized in Table 1.

Table 1. Nominal input parameters

Label Value Unit
Powder chamber volume- Wp 0.000311 m
Barrel bore cro;s—sectmnal area- 0.000738 m2
Total projectile barrel travel- Xy 2.16 m
Forcing pressure- po 30e6 Pa
Fictitiousness coefficient- ¢ 1.169 /
Projectile mass- m 0.435 kg
Propellant charge mass- m» 0.195 kg
k
Propellant density- po 1600 _gﬂ
m
m!
Covolume of propellant gases-a | 0.00103675

Specific heat ratio- 6 0.269

Propellant grain thickness- ro 0.000335

Shape coefficient- x; 1.24179

Shape coefficient- 4;

Specific work of propellant

gases- fb 926712.491

kg

/

m

/

-0.19471 /
7

kg

m

Propellant burning rate- u¢ 6.66¢e-10

sPa

The results of the IB calculations indicate a maximum
chamber pressure of 313.69 MPa and a muzzle velocity of
1008.95 m/s.

Graphical results of IB calculation are shown in images
below.

Figure 1. Pressure-travel curve.

Figure 2. Pressure-time curve.

Figure 3. Velocity-travel curve.

Figure 4. Velocity-time curve.

The initial ballistic solution served as the reference
configuration for the subsequent optimization process.

2.1. Selection of the optimized IB configuration

The influence of the most significant internal ballistic
parameters on the muzzle velocity and maximum
chamber pressure was investigated by varying each
parameter individually within predefined limits. [2] The
objective of the analysis was to identify the parameters
whose variation produces a favorable increase in
projectile velocity without causing an excessive increase
in the maximum pressure. [3]

Only the parameters that demonstrated a positive
influence on the desired ballistic performance were
selected for further optimization. Parameters with
negligible or unfavorable influence were excluded from
the final configuration.

The selected parameters together with their influence on
the muzzle velocity and maximum pressure are presented
in Table 2.

Table 2. Influence of changed parameters.

. Pressure
Parameter Parameter Velocity chanee
change (%) | change (%) o 3
(%)
m -5% +1,64% -5,03%
T -5% +1,72% +10,92%
My, +2,5% +1,85% +6,37%
My, +5% +4,63% +16,72%
U_q +5% +1,62% +10,2%
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a +5% +0,83% +3,22%
fs +2,5% +1,67% +4,99%
fs +5% +3,31% +10,11%

Based on the observed trends, an optimized combination
of internal ballistic parameters was defined. Newly
selected parameter changes are: m-5%; mp+2.5%; x+5%;
ft2,5%. The selected parameter values represent a
compromise between increased projectile velocity and
acceptable structural loading of the barrel. This optimized
configuration was adopted as the basis for the subsequent
structural analysis. [4]

Graphical results of IB calculation are shown in images
below.

Figure 5. Pressure-travel curve.

Figure 6. Pressure-time curve.

Figure 7. Velocity-travel curve.

Figure 8. Velocity-time curve.

A comparison between the initial and optimized internal
ballistic configurations is presented in Table 3.

Table 3. Comparison of the ballistic configurations.

Maximum Muzzle velocity
pressure )
(MPa)
Nominal conifig. 313.69 1008.95
Optimized config. 361.88 1090.49
Relative change +15.36% +8.08%

3. FINITE ELEMENT MODEL OF THE
BARREL

The structural response of the barrel was evaluated using
the finite element method based on the pressure
distribution obtained from the internal ballistic analysis.
The complete procedure included the development of the
barrel geometry, generation of the finite element model,
definition of material properties and boundary conditions,
and application of the pressure loading corresponding to
different projectile positions during the firing process.

3.1. Barrel geometry

The barrel geometry was generated using the KODCEV
software package based on the optimized internal ballistic
solution. The software calculates the required barrel
profile from the specified ballistic loading conditions and
material characteristics, providing the inner and outer
barrel contours required for structural analysis. The barrel
was dimensioned according to the Huber-Mises-Hencky
(von Mises) criterion, where the elastic strength limit is
defined by internal pressure at which the equivalent stress
reaches the yield strength of the material. [5]

The calculated barrel profile was exported as a set of
coordinate points describing the barrel cross-section.
These coordinates were imported into the FEA
environment, where the two-dimensional axisymmetric
geometry of the barrel was reconstructed. Since the
loading and geometry are rotationally symmetric, an
axisymmetric representation was adopted in order to
reduce the computational cost while preserving the
accuracy of the structural analysis.

Due to space limitations, profiles of the chamber, the
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forcing cone and the initial section of the projectile guide
are represented in figure 9.

Figure 9. Profiles of the chamber, the forcing cone and
the initial section of the projectile guide.

3.2 Finite element model

The finite element model was developed in Simcenter
Femap. The reconstructed barrel profile was meshed
using two-dimensional axisymmetric solid elements. The
final mesh consisted of a combination of quadrilateral and
triangular elements, with a characteristic element size of
approximately 2 mm. This element size provided
sufficient spatial resolution along the barrel profile while
maintaining reasonable computational efficiency. The
resulting finite element model contained a total of 5719
nodes and 4671 elements.

Linear elastic material properties corresponding to the
selected barrel steel were assigned to the model. The
material was assumed to be homogeneous and isotropic
throughout the analysis.

The rear end of the barrel was constrained to represent its
attachment to the breech mechanism. This boundary
condition prevented rigid body motion while allowing the
structural response of the barrel to be evaluated under the
applied internal pressure loading.

The completed finite element model together with the
applied boundary conditions is presented in Figure 10.

Figure 10. Finite element model with the applied
boundary conditions.

3.3. Pressure loading

The pressure loading applied in the finite element model
was derived directly from the optimized internal ballistic
calculation. The pressure acting inside the barrel changes
continuously as the projectile travels along the bore.
Therefore, instead of applying a single uniform pressure,
the loading was represented by a sequence of pressure
distributions corresponding to successive projectile
positions.

The pressure history obtained from the internal ballistic
calculation was discretized into 40 loading steps, each
representing a characteristic projectile position inside the
barrel. For every loading step, the pressure was applied
only to the portion of the barrel occupied by the
propellant gases, while the remaining part of the barrel
remained unloaded. This procedure reproduces the actual

movement of the pressure front during the firing process.
To automate the preparation of the finite element model,
custom BASIC scripts were developed within Simcenter
Femap. The scripts automatically generated the pressure
functions, created the corresponding Load Sets and
assigned the pressure distributions to the appropriate
barrel segments. The use of custom automation scripts
enabled an efficient transfer of internal ballistic results
into the finite element model, substantially reducing the
time required for model preparation and minimizing the
possibility of human error. [6]

Example of the sequence of pressure loading conditions
applied during the analysis is schematically illustrated in
Figure 11.

Figure 11. Example of the sequence of pressure loading
conditions.

3.4. Numerical analysis

Following the definition of the finite element model and
loading conditions, a MultiSet analysis was performed
using Simcenter Nastran. Each loading step corresponded
to one projectile position, allowing the evolution of the
stress and deformation fields to be monitored throughout
the firing process.

For every load case, the maximum equivalent (von Mises)
stress and total displacement were extracted. These
quantities were subsequently used to compare the
structural response of the initial and optimized internal
ballistic configurations. Also, an element and node ID of
located maximum stress and displacement were also
extracted.

The obtained results are presented and discussed in the
following section.

4. RESULTS AND DISCUSSION

The structural response of the barrel was evaluated
throughout the complete firing cycle using the sequential
pressure loading obtained from the nominal and
optimized internal ballistic calculation. For each loading
step, the maximum equivalent (von Mises) stress and total
displacement were extracted and analyzed as functions of
both projectile position and time.

The variation of the maximum equivalent stress with
projectile position and firing time is presented in Figures
12 and 13, respectively.
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Figure 12. Von Mises stress-travel curve.

Figure 13. Von Mises stress-time curve.

Both figures demonstrate that the equivalent stress rapidly
increases during the initial stage of projectile motion,
reaches its maximum shortly after the pressure peak, and
gradually decreases as the projectile approaches the
muzzle. This behavior follows the evolution of the
internal pressure generated during the firing process.

The wvariation of the total barrel displacement with
projectile position and firing time is shown in Figures 14
and 15.

Figure 14. Total translation-travel curve.

Figure 15. Total translation-time curve.

Unlike the equivalent stress, the total displacement
exhibits a gradual increase during projectile travel,
reaching its maximum near the muzzle. This behavior is
expected since the loaded length of the barrel
continuously increases as the projectile advances,
resulting in progressively larger elastic deformation of the
structure.

To evaluate the influence of the internal ballistic
optimization, the maximum equivalent stresses obtained
for the initial and optimized configurations were
compared. The comparison is presented in table 4.

Table 4. Comparison of the maximum equivalent stress.

Configuration Maximum equivalent stress (MPa)
Nominal 803.11
Optimized 926.75

The optimized internal ballistic configuration resulted in a
increase of the maximum equivalent stress while
simultaneously increasing the muzzle velocity. This
indicates that the selected combination of ballistic
parameters improves ballistic performance but decreases
structural loading conditions of the barrel.

Although the calculated equivalent stresses reach
relatively high values, the duration of the loading is
extremely short. Therefore, the maximum equivalent
stress was not used as the sole criterion for material
selection based on the yield strength. Instead, the obtained
stress distribution was primarily used to identify the most
highly loaded regions of the barrel and to evaluate
possible design improvements.

The numerical results indicates one characteristic region
in which the maximum equivalent stresses repeatedly
occurs during the firing cycle. The region is located near
the transition between the chamber and the projectile
guiding section. The repeated occurrence of stress
maxima in this region suggests that further structural
optimization could be achieved by modifying local
geometric features, such as transition radii or wall
thickness distribution. This region is shown in Figure 16.
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Figure 16. Repeated maximum stress occuring region.

From the manufacturing point of view, the obtained stress
levels also indicate that additional strengthening methods
may be considered in the most highly loaded portions of
the barrel. Depending on the selected material and
production technology, suitable solutions include local
surface strengthening of the projectile guiding section,
strengthening of a limited wall thickness, or the
application of an autofrettage process in order to improve
the fatigue resistance and operational life of the barrel.

The displacement results may also be useful during the
design of the complete weapon system. Appropriate
stiffening elements or barrel support arrangements may
therefore be introduced to reduce deflection and improve
the overall structural rigidity of the weapon.

Overall, the presented methodology demonstrates that
coupling internal ballistic calculations with finite element
analysis provides not only an assessment of barrel stresses
and deformations but also valuable information for
structural optimization and manufacturing process
selection.

5. CONCLUSION

A methodology for the coupled internal ballistic and finite
element analysis of a 30x165 mm automatic cannon
barrel has been presented. The pressure distribution
obtained from the internal ballistic calculation was
transferred into a sequence of finite element loading
conditions, enabling the structural response of the barrel
to be evaluated throughout the firing cycle.

The parametric optimization of the internal ballistic
model resulted in an increase in muzzle velocity, while
the optimized pressure history provided realistic loading
conditions for the finite element analysis.

The numerical analysis identified the evolution of
equivalent stresses and barrel displacements and the most
highly loaded regions. These results can be used to
identify locations where additional strengthening
methods, such as local surface treatment or autofrettage,
may improve barrel service life.

The presented methodology demonstrates that coupling
internal ballistic calculations with finite element analysis
provides an efficient approach for the structural
assessment and optimization of gun barrels, offering
practical guidance for their design and further
development.
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562, 568
165
27,33, 39
420

101, 470
717

767, 804
48

96, 254, 633
857

Jelena Vasiljevic¢
Jelena Vidakovi¢
Jordan Atanasijevié
Jose F. M. L. Mariano
Jovan Radivojevi¢
Jovana Anti¢

Jovana Mandi¢
Jovanka Lukié
Jovanka Peji¢

Katarina Dragutinovié¢
Katarina Kokanov Stankovié
Katarina Miskovi¢

Katarina Nestorovié
Konstantin Komatina
Kristina Zivanovié¢

Ksenija Bokic¢

Lana Milosavljevic
Lazar Bjelica

Lazar Blagojevic¢
Lazar Velinov
Luka Marjanovi¢

Ljubica Radovi¢
Ljubisa Tomi¢

Maja Rosi¢

Maja Vitorovi¢-Todorovi¢
Marija Balti¢

Marija Borovic¢

Marija Jankovic¢

Marija Matovié

Marija Milovanovi¢
Marija Samardzié
Marijana Stojanovic¢
Marina Dabeti¢

Marina Dojcinovic¢
Marina Ili¢

Marina Ostoji¢

Marina Simovié — Pavlovi¢
Marinko Aleksi¢

77
420

773

700, 786, 792
652, 827
551, 573, 598
48

271,727

591

152, 159, 190
254

65

591

645

220

226

296

579

308, 382

213

226

556

902

820

740

425

72

545

152, 159, 190
670, 684
494

327, 691

413

14

679

885

21,915

645, 731

425

365, 717, 722
444, 612

755

114, 265
551, 556

815

488

265, 908

204, 401, 605,
871

89

945

Mario Silvagni
Marko Bojanic
Marko Bojin
Marko Deli¢
Marko Milovanovi¢
Marko Premovic
Marko Prosié
Marko Radisavljevi¢
Marko Simic
Marko Simonovié
Martin Ocsenhofer
Masan Vucinic
Matija Mili¢
Mihael Bucko
Mihailo Bojkovi¢
Mihailo Bukovic¢
Mihailo Ercevié
Mihailo KneZevi¢
Mihailo Lazarevic¢
Mihajlo Vasiljevié
Milan Bukvié
Milan Gnjatovié
Milan Kresojevié
Milan Mihajlovi¢
Milan Milivojevié
Milan Popovié
Milan Rakié

Milan Risti¢

Milan Simonovié
Milan Tani¢
Milena Grdovi¢
Milena Pijovi¢ Radovanovi¢
Milenko Andri¢
Milenko Trifkovié
Mileta Ristivojevic¢
Milica Curci¢
Milica Ivanovi¢
Milica KoSevic¢
Milica Marjanovic¢
Milica Vlahovi¢
Miljan Vuceti¢
Miljana Popovi¢
Miljko Pavlovi¢
Milomir Jovicevié
Milog Ceni¢

Milos Jevti¢

Milos Jonci¢
Milos Jovanovié

Milos Markovié



488

875

639
173,179, 523
773, 850

928

44

327, 691

144

265

675

77,8

321, 352
240, 259, 277
259

666

185

121

928

880

871

666

684

722

277,287
127, 551, 573
388

138, 333

358

303

N

254

259

700
717,722
748

675

928
114, 132, 908
420

810

928

82

871

670

308

857

Milos Otovic
Milos Pavi¢
Milos Pesi¢
Milos Sedak
Milo$ Stepanovic
Milos Stojanovic
Milos Ugrenovic
Mina Seovi¢
Miodrag Curgin
Miodrag Lisov
Miodrag Mil¢i¢

Miodrag Milenkovi¢-Babié

Miodrag Vracar
Mirjana Krstovic¢
Mirjana Mileki¢
Mirko Stamatovic
Miroslav Gluvacevic¢
Miroslav Jovanovic
Miroslav Mitrovi¢
Miroslav Pajcin
Misa Markus

Mitar Perusic¢
Mladen Nikolié
Mladen Peji¢
Mladen Timotijevié
Mladen Veinovié
Mladen Zivkovié
Momir Drakulié
Momir Stankovié
Muhamed Suéeska

Nada Citakovic
Nada Marinkovic¢
Nada Ratkovi¢
Natasa Dordevic
Natasa Paji¢
Natasa Zdravkovic¢
Nebojsa Nikoli¢
Nebojsa Hristov
Nebojsa Jovicic
Nebojsa Mitrovic
Nebojsa Nikoli¢
Nebojsa Radojkovic¢
Neda Spasojevic
Nemanja Jovanovic
Nemanja Tanaskovic¢
Nemanja Vujovic¢

197

815

494

529
365, 722
413

407
786, 792
880
786, 792
127

488

132

857
652, 827
152, 159, 165
535, 540, 545
740

54
382,431
475

450

921

O

27,33, 39
8, 880
277

460

780, 798
2

P

502, 579, 810
898

190

327, 691

875

798

885

173

247

R

450, 455
321, 345,371
666

946

Nenad Kovacevi¢
Nenad Radovi¢
Nenad Stefanovic
Nenad Stojanovi¢
Nenad Vusovié
Nikola Bukvi¢
Nikola Danilovié
Nikola Kastratovic¢
Nikola Kilibarda
Nikola Komatina
Nikola Latinovi¢
Nikola Lukovié
Nikola Macar
Nikola Nikoli¢
Nikola Prodanovi¢
Nikola Radovanovié
Nikola Vukotié¢
Nikola Vukovié
Nikola Zdravkovic¢
Nikola Zivkovi¢
Nikola Zogovi¢
Nina Mitricevi¢
Novak Roganovié

Ognjen Babi¢
Ognjen Pekovic¢
Ognjen Rajkovi¢
Olga Jaksi¢
Olga Maras
Olivera Kosti¢

Pavel Crnomarkovic¢
Pavle Ljubojevic
Pera Srbul

Petar Lausevic¢
Petar Misljen

Petar Vasiljevic¢
Predrag BozZovic
Predrag Dobratic¢
Predrag Elek

Rade Pavlovi¢
Radiana Brusin
Radislav Filipovié



579, 810
645
612

S

283
101, 470
670

529

735

152

352
780, 798
201
585, 591, 921
502, 579, 875
226

287

679

711

96

475

921
827, 652
722
535, 540
556

591

82

185, 271
850

265

127

226

407

871
327,691
744

121

915
377,393,933
804

722

488

921

144

502
892, 850
815

Radoslav Surla
Radovan Karkali¢
Ranko Petrovié

S.S. Kuzmin

Sanela Veljkovic¢
Sanja Jevti¢

Sanja Klajié¢

Sanja Martinovié
Sanja Milinkovic
Sara Milanovi¢
Sara Pepic

Sasa Antonovic
Sasa Bakrac

Sasa Gundelj

Sasa Milojevi¢
Sasa Savic

Sasa Spasenic

Sasa Veselinovi¢
Sasa Zivkovic¢

Sava Stanisic¢
Sinisa Drobnjak
Sinisa Gaci¢
Slavica Mihajlovi¢
Slavimir StoSovic
Slavisa lli¢

Slavisa Tatomirovic
Slavisa Vlaci¢
Slobodan Bosiljci¢
Slobodan Malbasi¢
Slobodan Orasanin
Slobodan Pelemis
Slobodan Savi¢
Slobodan Simi¢
Slobodan Suboti¢
Snezana Brkovi¢
Snezana Gruji¢
Snezana Jovanovic
Snezana Malisi¢
Snezana Zurovac
Sonja Bauk

Srdan Matijasevic
Srdan Radovanovic
Srdan Stojakovic¢
Srdan Stojkovié
Srdan Trandafilovic¢
Srdan Zivkovi¢
Srda Perkovic¢

666
121, 645
679

303
679, 815
517

165
327, 691
315, 488
711,54
197
670, 684
321

259

209

T

661
48
661
744
482
898
767
740
735
240, 259, 780
303
585
675
14,72
59

V

283,292
339, 371
661

863

744

727

96, 727,780
773

700, 786, 792
240, 259
863, 902
197

620, 626

947

Srecko Stopic
Sreten Peric
Sreten Spasenic
Stanistaw Cudzito
Stefan Dikic
Stefan Ivanovié
Stefan Jovanovic
Stefan Mitrovic
Stefan Stojkov
Stevan Jovici¢
Stevan Musicki
Stevan Stupar
Stevo Vracar
Suzana Kovacevic¢
Svetolik Spaseni¢

Tamara Lazarevi¢-Pasti
Tamara Nikolié

Tamara Terzi¢

Tamara Vujatovic¢-Velimirov
Tanja Lacmanovic
Tatjana Lazovic¢
Tatjana Markovic¢
Tatjana Sostari¢
Tatjana Volkov-Husovic¢
Teodora Stancic¢
Thomas M. Klapotke
Tin Lukic¢

Tomaz Vuherer

Toni Ivanov

Tonko Mihovilovié

V.S. Abrukov
Vasilija Joksimovic
Vedran Milankovic¢
Veljko Marinovi¢
Veljko Savié

Vera Joksimovi¢
Veselin Zivanovi¢
Vesna Lukié

Vesna Mandi¢
Vesna Petrovié¢
Vesna Risti¢ Vakanjac
Vinko Znidarsi¢
Violeta Nikoli¢



767
333
707, 661
585
292
740
844
666
220
220, 639
744
109, 190
173
675
767

Z
204
898

700
773

Z

444, 612
585

437

2

740, 744
465, 488

Vlada Petrovic

Vlada Sokolovi¢
Vladan Aniéijevic¢
Vladan Tadi¢

Vladica Bozic
Vladimir Adamovié
Vladimir Cati¢
Vladimir Damjanovic
Vladimir Duni¢
Vladimir Milovanovié
Vladimir Topalovié¢
Vuk Garcevic

Vuk Milanovi¢
Vukasin Pavlovié
Vukica Grkovic¢

Zaklina Cutovi¢

Zarko Migkovi¢

Zivana Jovanovié¢ Pesi¢
Zivorad Jevti¢

Zoran Banjac

Zoran Krickovi¢
Zoran Krsti¢

Zorana Dancuo
Zorica Lopicic¢
Zvonko Radosavljevi¢

SPECIAL THANKS TO

948








