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PREFACE

Dear Friends and Colleagues, Welcome to CNN Tech 2019 Conference and the fabulous

mountain of Zlatibor!

With 65 papers (22 by international authors) and contributions by authors from 15 different
countries, International Conference of Experimental and Numerical Investigations and New
Technologies CNN Tech 2019 successfully sets the high level for the future conferences.
Participation of a large number of domestic and international authors, as well as the diversity
of topics, justifies our efforts to organize this conference and contribute to exchange of
knowledge, research results and experience of industry experts, research institutions and
faculties which all share a common interest in the field in experimental and numerical

investigations.

This year CNN Tech 2019 focuses on the following topics:
— Mechanical Engineering,
— Materials Science,
— Chemical and Process Engineering,
— Experimental Techniques,
— Numerical Methods,
— New Technologies and

— Industry and sustainable development: contemporary management perspectives.

Apart from a plenty of interesting lectures, the participants will have a chance to lighten up and

communicate in friendly and relaxed settings.

Organizing committee of CNN Tech 2019 would like to express gratitude to Ministry of
Education, Science and Technological development for financial support of the Conference.

On behalf of the Innovation center of Faculty of Mechanical Engineering, Faculty of Mechanical
Engineering and Center for Business Trainings, we wish this to be splendid CNN Tech

conference filled with many memorable moments.

PROGRAMME AND ORGANIZING COMMITTEE
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OPTIMIZATION OF COMPOSITE STRUCTURE BASED
ON FRACTURE ANALYSIS
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*Corresponding author e-mail: agrbovic@mas.bg.ac.rs

Abstract

Over the last three decades, the use of composites in aviation structures has been increasing. The previous
aircraft structure was mostly made of aluminum alloy, and the composites were limited to a level two structure.
With increasing experience and confidence, the use of these materials has been extended to major structures.
Moreover, composites used in vehicles industry can reduce weight and operating costs, so it is believed that
their use will increase further in the near future. The research scope of this study was to develop the optimal
design of a composite structure in the terms of maximum vehicle’s life. To achieve this, several composite
designs of a vehicle body were analyzed in Ansys Fluent to get the loads and stresses that can be expected
during the service. Then, Helius PFA software for progressive failure analysis has been used. It provides
powerful tools for enhanced finite element analysis of composite structures. The validity of the developed
model has been investigated and compared with an experimental data collected in the wind tunnel for some
composite specimens and for a developed 3D model. Moreover, a comparison study, between experimental
and simulation work, was also performed with selected design cases to demonstrate the potential advantages
of using the optimal composite structure to maintain fatigue long-life structures.
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Composite structures; fatigue life; finite element analysis; fracture analysis
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SMART ROBOT PROGRAMMING BY DEMONSTRATION

Milos Milivojevic", Djordje Sipetic', Nikola Lukic', Bozica Bojovic', Petar Petrovic'

"University of Belgrade, Faculty of Mechanical Engineering, Department of Production Engineering,
11000 Belgrade, Serbia

*Corresponding author e-mail: m.milivojevic.prime@gmail

Abstract

The aim of this paper is to present an approach of smart programming robot trajectories by demonstration.
The learning algorithm, based on information from the sensor system, is integrated on end-effector (EE),
providing precise and intuitive programming trajectories. The focus of this paper is the sensor system
development, consisting of three coupled force feedback sensors. Two operation modes allow either
translation or rotations control of EE, obtain by pressing or releasing push-button. The additional capacitive
sensor security function is used for user protection in the process of robot programming.

The demonstration of such a system was implemented on the robot Yaskawa SIA10F with seven degrees of
freedom (DoF). To accomplish the programming task, six DoF is enough to ensure the manipulation of three
translations and three rotations, regardless of the seventh Dof. This robot benefits from its open architecture
controller (Motoplus SDK) that enables the whole system to be formed directly through communication
between robot and sensor. It should be noted that the complete developed control structure of the sensor is
integrated inside of its body, and the communication between the robot and the sensor is carried out through
the WIFi protocol.

As an example of the most intuitive learning, a robot using of pen and paper is presented. Experimental setup
considers a case of identified paper position during which the robot performs the task of repeating the
trajectory, previously programmed by demonstration.

Further system development expectation is providing the required pressure and ensuring the unobstructed
writing by the sensor during the repeated task.

Keywords

Please Cognitive Human-Robot Interaction, Deep Learning in Robotics, Force and Tactile Sensing, Force
Control, Learning by Demonstration, Motion Control.
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INFLUENCE OF THE SIZE AND POSITION OF WINDOWS
BLINDS ON HEAT LOSSES
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2University of Belgrade, Faculty of Mechanical Engineering, Department of Process Engineering, 11000
Belgrade, Serbia
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Abstract

Heat losses in buildings have high influence on construction materials choice, size and quality of windows,
doors or glass roofs and the construction processes. For a 10 floor-building, heat losses through windows are
almost half of the losses of the whole building. With that in mind, improving the thermal protection of windows
and other glass surfaces can increase energy savings. One example for thermal protection increase is using
blinds on windows. Influence of the size and position of the windows blinds on heat losses is analysed in this
paper. A mathematical model was developed and experimental study was conducted to obtain the values of
thermal losses in the function of the position and size of the blind openings. The obtained results showed the
ratio of the amount of heat for the window with and without a blind. According to the measured values, the
thermal insulation is increased for about 18 % on the window with blinds. The use of the blinds is profitable
and the mentioned savings can contribute to the lower energy consumption in house heating and cooling.

Keywords

Thermal protection, heat losses, blinds, thermographic camera
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THERMOENERGETIC FACILITIES
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Abstract

Global demand for electricity is in constant growth, given the constant increase in the number of inhabitants
and the growth of the economy. This paper present how the increasing demand for energy and the constant
increase in the capacity of power plant production systems is exacerbating the working conditions of parts of
this system and leading to a reducing the remaining working life.

Efficient operation of thermal power plants is the basis of economical production of electricity based on
combustion of lignite. Ventilation mill as such is one of the basic equipment in thermal power plants, whose
work has a significant impact on the level of energy efficiency. This paper present the complexity of the
optimization problem of the different thermal power plant and system demands use of multidisciplinary
research. However, any optimization of an energy plant, such as a ventilation mill, in this case, represents a
unique approach to the problem of operating efficiency of the plant, and as such carries many new
requirements and solutions.

In this paper are presented one way for solving this complex problem by using detail analyses of work of
system of ventilation mill and dust channel by analysing the period of failures. This paper is presenting the
usages of CFD numerical simulation in FLUENT software for determine the working condition in ventilation mill
and dust channel. Possibilities for use the process of coating damages parts with wear resistance material and
procedure for selection and coating on real working parts. Analyses of damages coated working parts of
ventilation mill after examination in exploitation condition. Data analysis of working parts before and after
applications coating, time and time and resource saving.

Keywords

Energy saving, thermopower plant, failure, coating ,CFD
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OPTIMUM PERIODICITY MAINTENANCE
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Abstract

Preventive maintenance model is providing the required level of reliability and capacity of the technical systems
used in the companies. The main request in the application of this maintenance model is defining the optimum
period that meets mutual opposite criteria. In this research, the methodology for defining the period for electric
motor preventive maintenance on the basis of malfunctions statistical data is presented. The applied
methodology is based on the reliability of the analyzed electric motor (performance monitoring, malfunction
occurrence in working conditions, as well as the maintenance costs). Optimum periodic preventive
maintenance defined by the criteria of maximum final capacity and the one defined by the criteria of minimal
maintenance costs differ. This is the reason why application of multi-criteria analysis provides the value of
needed optimum period of the electric motor maintenance, taking into consideration both criteria of
optimization.

Keywords

Electric motor, optimum periodicity, maintenance, reliability, final capacity, minimum costs.
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DYNAMIC SIMULATION OF DUAL MASS FLYWHEEL
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*Corresponding author e-mail: jozef.bucha@stuba.sk

Abstract

Global trend in automotive technology such as electrification of car powertrain leads to higher diversification
of powertrain designs i.e. its topology. New powertrain design poses new challenges in terms of driveline
vibration or ultimately in terms of NVH (Noise Vibration Harshness). Current state of the technology for vibration
damping in car powertrains is the so-called Dual Mass Flywheel (DMF). The paper deals with creation of MBD
model of double mass flywheel based on CAD model of dual mass flywheel produced by ZF. Parameters of
virtual model are tuned and compared with experimental measures of dual mass flywheel. Main result of tuning
virtual model is to achieve same stiffness of virtual DMF as measured stiffness of real DMF. The real DMF
contains oil, the resistance of must be taken into account as a force in virtual model.

Keywords
Dual mass flywheel, Multi body dynamic, MSC/Adams, NVH
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Abstract

The aim of this study is to explore and to demonstrate the capacity, performances and difficulties of numerically
modelled crack growth in complex 3D structures such as wire ropes. First step within this numerical study was
to analyse single cracked wire for which experimental results could be found in the available literature. This
analysis was used as a “benchmark” model, for validation and verification purposes. Next, parametric 3D
model of seven-wire strand was analysed, using the advanced modeling techniques. All analyses were carried
out by finite element method, implemented in Ansys Workbench software. Having in mind that the experiments
are still the only successful method for prediction of mechanical behaviour of the steel wire ropes, the outcome
of the study suggests that the finite element method could also be a useful tool for this kind of analysis.

Keywords
Crack growth, Wire rope strand, Finite element method, Stress intensity factors
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MACHINE FOR BALANCING

ROTOR MASS OF 100-1000 KG

Aleksandra D. Joksimovic", Aleksandar Dj. Jankovic', Emil A. Veg', Vojislav D. Simonovic'
"University of Belgrade, Faculty of Mechanical Engineering, 11000 Belgrade, Serbia

*Corresponding author e-mail: ajoksimovic@mas.bg.ac.rs

Abstract

This paper describes the process of constructing a machine for the horizontal balancing of the rotor. Quality
grades of balancing, for standard rotors, are strictly defined by ISO and other National Standard Organizations.
Balancing the rotor is important in the industry because it extends the life of the machine, reduces noise and
vibrations, reduces the risk of damage, and increases the safety of the machine. An unbalanced rotor creates
vibrations during operation. The vibration of machinery is generally problematic, and cause excessive wear of
bearings, mechanical loose, noise, and what is of significant importance it is unpleasant for humans. The
existence of vibration itself is usually a symptom of an internal defect. Vibrations beyond the permissible range
adversely affect the lifespan of the bearings, and in case of higher intensity vibrations, some of the machine
elements may be affected. When designing the rotor balancing machine, the main characteristics are taken
into account: rotor mass, rotor diameter, rotor length, machine sensitivity, easy assembly and dismantlement
of the rotor.

Keywords

Vibrations, Balance machine, rotor.
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Abstract

The present article deals with FEM analysis of flexible coupling with rubber elastic element. Working parts of
coupling are half of all cylinders made with carrying ring. Elastic elements are subjected to compression loading
when transmitting torque. At certain load level, forces, acting on cylinders, cause their radial displacement. By
default - metal fingers, with their shape, must limit radial deformation. However, in the process of operation,
under torque and speed of rotation, it deforms and changes its overall size. Fingers press the loaded cylinders
and deform them plastically. Because of this deformation, coupling stops working and needs to be replaced.
Elastic elements of couplings are made of a variety of polymeric materials whose properties have a significant
impact on dynamic properties of coupling.

Radial displacement of these cylinders is determined by FEA method using CAE software. Critical speeds are
defined, resulting in pinching of rubber elastic element that depends on properties of the material used. Critical
rotational speed increases with increase elastic modulus of the elastic element of 4 to 8MPa and decreases
with increased density of the material from 1080 to 1900 kg/m3. Results show, that achieving maximum
rotational speed for investigated flexible coupling without plastic deformation requires elastomer with a
modulus of elasticity of E 2 6MPa and density p<1100 kg/m®. Results of these tests will be used to correct
some of the geometric parameters of an elastic element or more suitable geometry of metal fingers to ensure
the required coupling load.

Keywords
flexible coupling, rubber element, critical speed, radial displacement, Solid works
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Abstract

Research and scientific work today attract attention of students more than before. Students follow knowledge
gaining path in order to learn fundamental and specific lessons in chosen field. On this way, they become
capable of doing both theoretical and practical work. Gained knowledge has to be applied in order to develop
practical skills. There are many application areas where learned lessons can be applied. It ranges from
mechanics and construction, mechanical engineering, electrical engineering, thermodynamics, fluid
mechanics, robotics, automation, power engineering, etc. Graduate students develop independent thinking
what helps them to later lead their own and independent work. Following novel research results and new
technologies they are able to solve new problems and to apply new technologies. Consequently, they are also
capable to achieve scientific results. In this paper are proposed directions for engineering students on how to
choose engineering research field, how to do research and publish their work, what methodologies and
systems to learn to choose and how to plan practical application in order to be able to achieve practical results,
innovations and prototypes. Further, practical and theoretical research paths , are distinguished and exist
independently, and it is emphasised importance of being capable of doing both theoretical and practical work.
Finally, importance of practical prototyping is emphasised for students in order to be able to do patent
innovations.

Keywords

Graduate students, research and scientific work, system and methodologies to learn, publication of scientific
work, preparation for practical innovations
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Abstract

As waste biomass from fruit processing industry, apricot kernel shells have a potential for conversion to
renewable energy through a thermo-chemical process such as pyrolysis. However, due to major differences
of biomass characteristics as the well-known issue, it is extremely important to perform detailed analysis of
biomass samples from the same type (or same species) but from different geographical regions. Regarding
full characterization of considered biomass