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INTRODUCTION

Inertial mechanisms represent a promising area of technological and engineering research, with
diverse applications in innovative propulsion systems. The field has attracted the attention of the scientific
community due to its potential to provide efficient and reliable alternative solutions for the propulsion of
vehicles and appliances in situations where traditional methods become insufficient, such as moving on
slippery surfaces, confined spaces or environments where traditional traction is limited [1],[2].

There are many approaches to inertial mechanisms in the literature [3-6], from space propulsion and
autonomous vehicles to specific industrial applications. Systems based on inertial mechanisms offer the
advantage of generating propulsion without direct interaction with the external environment, which makes
them extremely attractive for special operating conditions, such as space exploration, advanced robotics
and underwater environments.

The present thesis continues the research previously initiated in the doctoral school of engineering
of Babes-Bolyai University and aims to make significant contributions to the study of inertial mechanisms,
exploring the current technological opportunities in the field of advanced numerical simulation, additive
manufacturing and the development of integrated mechatronic systems. Among the opportunities identified
are the development of mechanisms with improved energy efficiency, reducing the negative impact of
reaction moments, miniaturization of components for applications in microrobotics and the use of advanced
materials to optimize the mass and strength of structures [7-10].

The opportunity of the research carried out during the doctoral studies resulted from the desire to
develop new propulsion systems, as an alternative to the existing ones and to design an original system for
eliminating the reaction moment, with multiple applications.

The objectives of this thesis were:

O1: Investigation of the most significant inertial mechanisms patented and developed to date;

02: Conception and practical materialization of inertial mechanisms;

O3: Analytical study of the kinematics and dynamics of these mechanisms;

O4: Study of the influence of the main geometric elements of mechanisms on the dynamics of
systems;

OS: Numerical simulation of the functioning of the mechanisms;

06: Comparison of analytical calculations with simulation results;

O7: Comparison of the results of experimental measurements with those of simulations.

The paper is structured in five chapters that deal with distinct theoretical and experimental aspects,

each developing a specific and complementary theme in the general framework of the research.

- 3-
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Chapter 1 "The current state of inertial mechanism research" analyzes patents and recent research
relevant to inertial mechanisms, establishing the scientific and technological context of the work and
revealing current trends in the literature.

Chapter 2 "Contributions to the theoretical and experimental study of an inertial mechanism of
linear propulsion" describes the functional principle of the proposed device, carrying out detailed kinematic
and dynamic analysis, practical realization of the prototype.

Chapter 3 "Contributions to the development of a new inertial propulsion system using eccentric
masses" explores the design, theoretical analysis and numerical simulations of an eccentric mass-based
propulsion system, aiming to optimize performance in terms of speed and energy consumption

Chapter 4 "Contributions to the development of an innovative inertial mechanism for reducing the
reaction moment", introduces a constructive solution to minimize the undesirable effects generated by the
reaction moment. The content includes detailed analytical calculations and numerical examples that
validate the proposed approach.

Chapter 5 "Final conclusions and personal contributions. Future research directions.
Dissemination of results" summarizes the results obtained, highlights the author's original contributions and
proposes clear perspectives for future research. At the same time, details on the dissemination of research

results in academic journals and national and international conferences are presented.
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1. THE CURRENT STATE OF INERTIAL MECHANISM RESEARCH

The motivation of researchers in the field of inertial mechanisms is multiple. Some of the researchers
have found a supposed way to break the laws of physics so that they can perform action without reaction
and thus increase the efficiency of the machines. Others have found an alternative way to move heavy
objects by vibration without actual lifting, thus saving energy costs Gyroscopes have also been used to take
energy from waves.

In terms of space applications, the trend of researchers replacing fuel-consuming rockets for
interstellar space travel is also a particularly important topic for the future of humanity. Some of the
alternatives were reported in [11],[12]. And because the supply of new inventive ideas was abundant and
urgent (more than three applications a day), in 2006 NASA decided to publish a report to discourage new
inventors [13].

However, although the subject of inertial mechanisms does not seem to offer a practical means of
spatial propulsion in itself, it is interesting to note the course that the human mind has followed so far and
dreamed of a better future. This chapter attempts to provide a comprehensive approach for future research
on this topic.

The main conclusions that emerged from this chapter are:

+ Inertial mechanisms are a topic of technological and engineering research, with diverse

applications in innovative propulsion systems.

+ The field has attracted the attention of the scientific community due to its potential to provide
alternative and reliable solutions for the propulsion of vehicles and appliances in situations
where traditional methods become inefficient.

+ Although, in the last decade, more than 100 inertial mechanisms have been patented, the vast
majority of them have not been practically implemented, remaining only at the patent or
theoretical research stage.

+ Systems based on inertial mechanisms offer the advantage of generating propulsion without
direct interaction with the external environment, which makes them extremely attractive for
special operating conditions, such as moving on slippery surfaces, space exploration, advanced
robotics and underwater environments, where traditional traction is limited.

+ The research on inertial devices carried out at the Babes-Bolyai University has opened new
directions of investigation in the field of alternative propulsion. Through an interdisciplinary

approach, combining applied mechanics, robotic engineering and numerical modeling, these
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studies have made significant contributions to the understanding and optimization of these
systems.

+ Although inertial mechanisms have so far failed to impose themselves as practical means of
propulsion, due to their dynamic characteristic and low efficiency, it is interesting to note the
course that the human mind has followed so far and dreamed of a better future.

+ In the future, the development of new generations of inertial devices that integrate advanced
materials and intelligent control algorithms to improve their efficiency and scalability is
anticipated. Also, international collaborations and extensive experimental testing will help

validate these technologies in real applications.

2. CONTRIBUTIONS TO THE THEORETICAL AND EXPERIMENTAL STUDY
OF AN INERTIAL LINEAR PROPULSION MECHANISM

Linear trajectory inertial mechanisms are part of a new field of research and, therefore, in recent
decades, they have received special attention from engineers and researchers. These mechanisms are multi-
body systems, with masses in eccentric motion, being usually constructed, symmetrically, to cancel
unwanted forces in the direction perpendicular to the desired direction of travel. The displacement is
ensured by a propulsive force generated as a result of the reaction to centrifugal forces acting on a number
of masses that rotate on a complex trajectory.

As presented in the previous chapter, since the last decades of the last century, numerous devices
have been patented that use centrifugal force to generate linear propulsion. Unfortunately, whether we are
talking about the initial or the most recent attempts, only a few of these systems have passed the patenting
phase and have been involved in practical applications. This chapter presents an inertial linear propulsion
mechanism, developed by the author of the thesis, which uses the kinetic energy of several masses, placed

at the articulation points of the links of a transmission chain, to generate linear motion.
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Figure 2.1. Overview of the propulsion mechanism
The masses placed equidistantly along the semi length of the chain execute a complex movement,
consisting of the specific displacement of the chain elements and a rotation around an axis, which is parallel
to the line that joins the centers of the chain wheels. After deducing the equations of the geometric
coordinates of the masses, the total propulsion force was calculated. The results obtained support the ability
of the inertial propulsion system to generate propulsive force and linear motion.

At the end of this chapter, the conclusions can be summarized as follows:

+ The chapter proposes a new inertial mechanism of linear propulsion, developed by the author of
the thesis, which uses the kinetic energy of several masses, placed at the articulation points of
the links of a transmission chain, to generate linear motion.

+ The masses placed equidistantly along the semi length of the chain execute a complex
movement, consisting of the specific displacement of the chain elements and a rotation around
an axis, which is parallel to the line that joins the centers of the chain wheels.

% After deducing the analytical equations of the geometric coordinates of the masses, the total
propulsion force was calculated, the results obtained supporting the possibility that the
mechanism has the ability to generate propulsion force and linear motion.

+ Starting with the assembly modeling in the SOLIDWORKS work environment, most of the
components were manufactured using 3D printing.

+ Repeated attempts to put the mechanism into operation proved to be, each time, failures, because
the recommendation in the Machinery Parts course was ignored, according to which "chain

transmissions work correctly if the chain is located in the vertical plane".

3. CONTRIBUTIONS TO THE DEVELOPMENT OF A NEW INERTIAL
PROPULSION SYSTEM USING ECCENTRIC MASSES

In the process of researching the theme of this chapter, I found that, even though the topic is quite
old, dating back to antiquity, when ancient Greek athletes used dumbbells to prolong their long jumps.
[140], the theme arouses interest even today [128] [61] [135] [141].

The concept of counter-rotating masses could be used to propel vehicles on land, in water and in
space. However, from a strictly mechanical point of view, there is the following controversy: since inertial
forces are internal forces, the rotation of masses does not produce an external force (thrust) that accelerates
the center of mass of the system. However, numerous scientists [135], [62], [69], have made efforts to
address this controversial issue, and even NASA has conducted a six-year research program in this field

[13], but providing only qualitative information.
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One of the most studied inertial propulsion systems is the Dean thruster, also known as the Dean
apparatus [25], [47], [27]. It was patented in 1959 [142] and uses two counter-rotating eccentric masses
mounted on a stand, which is guided on vertical rails. Traction springs are used to secure the bracket to the
housing.

Many of the patented inertial drives have not had a practical materialization. One such example is
the propulsion system proposed by Boden [120]. It produces a unidirectional thrust by converting the energy
of two identical assemblies of weights rotating in opposite directions. The peculiarity of the system lies in
the rotating elements, which move with variable turning radii around a fixed point to achieve an unbalanced
centrifugal force. As a result, a propulsive force is generated after a certain direction.

The propulsion apparatus suggested by Cuff [143] includes a device that allows the variation of the
radius of rotation of several masses and the correct adaptation of the direction of the resulting unbalanced
force produced by these rotating weights. The device includes two fixed circular cams, eccentrically
arranged. The cam fillers are joined with rods that are successively connected to the rotating masses. The
direction of the resulting unbalanced force can be changed by rotating the jointly fixed cams accordingly.

Similarly, Dobos [144] proposes an apparatus comprising a platform mounted perpendicular to a
shaft. The shaft also supports a disc on which several tanks containing a liquid are placed around the edge
of the circumference. A hollow piston with a piston rod extending outwards from the tank is positioned in
each tank. An adjustable movable cam with a cam path positioned eccentrically to the axis of the shaft
assembly is mounted on the shaft assembly. To enter and exit contact with the cam path, the end sections
of the piston rod are placed opposite the cam route. To advance the cams to a predetermined position for
the pistons to move in the tanks as the disc rotates around the cam, a load head exerts a downward force
against a bent flexible shaft that engages in one shoulder on the cam's maximum radial sector. The relative
displacement of the liquid in the tanks by the movement of the pistons in response to the contact of the
piston rods with the cam path creates an unbalanced centrifugal force to move the platform in a pre-selected
linear direction.

Later, Deschamplain [145] patented a propulsion device that uses fluids to convert rotational motion
into linear motion. For this purpose, the system includes a centrifuge with a cell that is partially filled with
water. While the centrifuge is driven by a motor, the centrifugal force moves the fluid outwards. The
assembly also contains an object that is positioned at its outer end in water and its inner end in air. A road
that rotates at the same speed as the centrifuge is placed parallel to the axis of the centrifuge, at a certain
distance, being connected to the object by a coupling. The centrifugal forces generated by the synchronous
rotation of the centrifuge and the roads are used to generate linear motion.

In the same year, Murray [146] obtained a patent for a mechanical force generator, which converts

the cinematic energy of centrifugal force into propulsive force, using a cage assembly that rotates around

- 8-
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its longitudinal axis. The cage is rotated by secondary shafts that rotate sets of eccentrics to generate a net
force in a transverse direction from the axis of rotation of the cage assembly. Two pairs of eccentrics rotate
in such a way that, for every 90° rotation of the load-bearing cage, the pairs of eccentrics have their centers
of mass placed rather between an equilibrium and an unbalanced state, but, at each 90° angle of rotation, a
pair of eccentrics always produces a force stroke.

More recently, Loukanov [147] presented a concept of a unidirectional mobile robot, by using two
eccentric masses that rotate synchronously. Motion is achieved by both inertial and frictional forces. To
avoid resonance, the mobile platform includes a system of springs and dampers. In addition, unidirectional
roller bearings mounted in the wheel hubs ensure unidirectional movement of the vehicle, suppressing
unwanted backward movement. Based on this concept, the author built a wheeled vehicle that he tested on
surfaces with different friction and supporting different weights.

Following the documentation, we designed a new propulsion system of a mobile platform, which
would use as many of the components manufactured for the chain drive as possible. The new system uses
the inertial force generated by two eccentric masses, which rotate in opposite directions. Despite the similar
concepts that have been presented previously, the inertial propulsion system (SPI) proposed by me ensures
a movement with an oscillating but permanently positive speed. In addition, the speed of movement can be
favorably determined by a proper correlation of the masses of eccentric bodies with the mass of the entire
platform. In addition, the initial position of eccentric bodies determines the direction of travel. Based on
this approach, we redesigned and built the new wheeled vehicle, also using 3D printing techniques. The
validation of the concept and the verification of the analytically obtained kinematic parameters were then
carried out by 3D modeling and motion simulation, carried out with the help of the SolidWorks program.

Finally, the system was experimentally tested.

T
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This chapter proposes an original concept of propulsion of a mobile platform. The system uses the
inertial force generated by two eccentric masses, which rotate in opposite directions. The verification of the
kinematic parameters obtained by analytical means and the validation of the concept were performed in
SolidWorks by motion simulation. Also, to demonstrate the system's ability to produce linear motion, a
prototype was built and experimental tests were conducted.

The main conclusions of the chapter are as follows:

+ Operating the system over five different distances, it was observed that the differences between

the measured average speed of the SPI and the simulated results are less than 10%.

+ The speed of the platform can be increased by increasing the speed of the engine masses.

+ By doubling the speed of the driving masses (from 500 to 1000 rpm), the average speed of the
platform increases by 3.99 times. This result confirmed the dependence between these two
parameters deduced by analytical means.

+ By increasing each engine mass by 2.5 times (from 0.18 to 0.45 kg), the speed of the platform
increases by 2.28 times (from 93.72 to 214.13 mm/s). The nonlinear dependence between these
two parameters has been explained by the analytical relationships previously deduced.

+ The developed system is functional and capable of generating unidirectional linear motion,
making it particularly suitable for driving propellerless boats or submarines.

% The proposed system is the only alternative for driving vehicles on very slippery surfaces (mud

or ice), where no tire provides the necessary grip to move in such conditions.

4. CONTRIBUTIONS TO THE DEVELOPMENT OF AN INNOVATIVE
INERTIAL MECHANISM TO REDUCE REACTION TIME

As is known, the torque produced by a rotary motor generates an opposite and equal reaction torque
in the car's housing, which must be transmitted to the base. In many applications, especially when the
reaction moment has high values, it is necessary to apply some constructive solutions, which in some cases
are difficult to implement. In this context, the need to reduce the reaction time from drive motors is a
challenging topic that has not been completely exhausted. This chapter presents an original concept of a
device that uses the centrifugal force generated by some weights placed equidistantly on a chain drive to
reduce the reaction torque of the motor used to drive a rotary tool. The proposed system is capable of
producing additional torque that can be added at the time of drive. Thanks to this, by using this system, the
power of the drive motor can be reduced, with the consequence of reducing the reaction moment that must

be absorbed by the base.

-10-
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According to Newton's third law, there is an equal and opposite reaction to every action. This
principle is most commonly applied to linear forces, but it is also true for angular or rotary systems [148].
In this case, the torque, or torque, is the angular equivalent of force. A torque can cause a mass to accelerate
angularly, in the same way that a linear force can accelerate a linear mass. Thus, a momentary reaction is
the equal and opposite response to a torsional moment. Managing this reaction moment is fundamental in
many technical applications, such as helicopter blade transmissions, motorcycle rear wheels, rotary tools
that operate in variable speed conditions, manually supported tools, and so on.

A helicopter performs the lift from the ground through the effect created by the blades, which deflect
the air downwards. The upward force acting on the helicopter is equal to and opposite to this downward
force acting on the air. There is also an equal and opposite reaction caused by the rotating blades. The rest
of the helicopter tends to rotate in the opposite direction, as the motor rotates the blades in only one
direction. Therefore, a rotor at the rear of the helicopter, made up of smaller blades, drives the air in a
horizontal direction, to counteract the reaction moment produced by the engine trying to rotate the main
blades. Thus, the stable flight of the helicopter can be achieved [149-152].

The problem of canceling the reaction moment was solved in a different way by the Boeing CH-47
Chinook helicopters [153]. They use two sets of vanes, called tandem rotors, which rotate in opposite
directions, the two reaction moments canceling each other out. This principle is also involved in other
helicopters that are used to lift heavy loads [154-157] directions.

Reaction time is also an important issue in the case of land vehicles [158,159]. For example, to start
a motorcycle from a standstill, a moment must be applied to the rear wheel. If, when starting from a
standstill, it accelerates suddenly, the reaction moment produced is enough to overcome the weight of the
motorcycle, causing the front of the motorcycle to rise. This can also happen while driving, when the throttle
lever is suddenly pressed.

In the case of hand-held tools, such as hand drills or screw tighteners, the reaction moment that
occurs at start-up must be counteracted by the operator's hand. At high reaction moment values, it can cause
serious injury to the operator's hand. [160,161].

In this chapter, an original concept is proposed that involves a special device for reducing the
reaction moment of the motor used to drive a rotary tool. Similar devices have captivated the enthusiasm
of many academic researchers, but also of some aerospace engineers, who have made a significant number

of patents [162-190].

-11-
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Figure 4.1. Construction of the device to reduce the reaction moment.

The device developed in this chapter is capable of producing, by means of centrifugal forces
generated by weights placed on a chain drive, an additional moment for driving a rotary tool. In addition,
the chapter details the dynamics of the system and exemplifies its benefits for a concrete case. In addition,
several numerical examples were presented showing the influence of different parameters (drive speed,
specific mass of the weights attached to the chain and the radius of the small chain wheel) on the additional
moment produced by the system.

The proposed device could be incorporated into hand-supported tools, such as screw tighteners used
in extreme working conditions (when assembling wind turbine blades, for example) or in motorized drill
bits for digging holes. In these applications, the implementation of the concept would help reduce the risk
of injury, as the system is able to reduce reaction time and minimize the possibility of the operator suffering

musculoskeletal disorders in the upper limbs.

-12-
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The main conclusions that can be drawn from this chapter are the following:
+* The extra moment generated by the device is constant, if the polygonal effect of the chain is
neglected.
* The extra moment generated by the device is independent of the drive power, with the system

showing higher efficiency as the drive power decreases. However, there is a lower power limitation,
related to the need to overcome the inertia of the system during the start-up process.

+* The additional moment generated by the system can be increased by:
# increasing the mass of weights added to the chain;
# increasing the radii of the chain wheels;
# by increasing the speed of the drive.

* If, during operation, there is a sudden increase in the resistive moment at the work tool, the reaction
moment that occurs at the motor is attenuated by this device, making the handling of the entire

system easier.

The main disadvantages and limitations of the proposed system consist of:

+ relatively large size;

=

the need to take special protective measures;
+* The system only works correctly in one direction of rotation.

The relatively large size of the device imposes the need to take special protective measures, as the
holder (1) and the other associated elements rotate together with the tool (8). In addition, the system only
works correctly in one direction of rotation. In the event of a change in the direction of rotation, centrifugal
forces acting on the masses attached to the chain reduce the drive moment of the tool.

Possible future research directions are the following:

+ Optimizing the design so as to minimize the size of the device;
+ Making a prototype of the device and conducting experimental tests;
* Study of how the additionally generated moment is influenced, if the transmission ratio of the

synchronous belt is different from 1.

- 13-
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5. FINAL CONCLUSIONS AND PERSONAL CONTRIBUTIONS.

FUTURE RESEARCH DIRECTIONS. DISSEMINATION OF RESULTS

This doctoral thesis aims to contribute to the research and development of innovative inertial

mechanisms. Starting from this main objective, the research started from the detailed study of the literature,

similar existing systems and a significant number of patents.

Within this thesis, significant contributions have been made, which consist of:

*

*

Conducting an extensive and detailed analysis of the existing literature in the field of inertial
mechanisms, with clear identification of research gaps and opportunities;

Development of two inertial propulsion mechanisms and a device to reduce the reaction moment
of the motor used to drive a rotary tool;

Detailed design and precise 3D modeling, adapted to the specific requirements of the proposed
applications;

In-depth analytical analysis of kinematics and dynamics of mechanisms, with the formulation
of relevant mathematical equations;

Carrying out extensive numerical simulations;

Construction and testing of two prototypes, of which only one proved to be functional,
confirming the practical feasibility and high efficiency of the proposed technical solution;
Detailed evaluation of the influence of the main geometric and dynamic parameters on the
performance of the proposed mechanisms;

Validation of the results through multiple experimental tests with various scenarios.

Table 5.1 summarizes the achievements and contributions obtained within the thesis, compared to

the objectives proposed to be achieved:

Table 5.1 Synthesis of the achievements and contributions obtained within the thesis, compared to the

objectives
Achievements obtained within
Objectives of the thesis Personal contributions
the thesis

O1: Investigation of the R1: Conducting an extensive and C1.1: Critical and detailed
most significant inertial systematic study of existing analysis of these types of
mechanisms patented to literature and patents, critical mechanisms, identifying the
date analysis of about 200 bibliographic | main advantages and limitations

- 14-
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Objectives of the thesis

Achievements obtained within

the thesis

Personal contributions

references and patents, to identify
key features and limitations of

existing devices

C1.2: Reviewing and examining
the previous research undertaken
in the Doctoral School of
Engineering of Babeg-Bolyai
University on the topic of

inertial mechanisms

02: Conception and
practical materialization of

inertial mechanisms

R2: Development of two inertial
propulsion mechanisms and a
device to reduce the reaction
moment of the motor used to drive

a rotary tool

C2.1: Designing devices and
making 3D models using
specialized software
(SolidWorks)

C2.2 Active and direct
participation in the construction

of two prototypes

O3: Analytical study of the
kinematics and dynamics of

these mechanisms

R3: Deduction of analytical
equations regarding kinematics and

dynamics of mechanisms

C3: Realization and
mathematical validation of a
complete set of analytical
equations that accurately
describe the kinematic and
dynamic behavior of the

proposed mechanisms.

04: Study of the influence
of the main geometric
elements of mechanisms on

system dynamics

R4: Detailed analysis and
quantification of the influence of
geometric parameters on the
performance of mechanisms,
expressed through explicit

analytical calculations

C4: Development of detailed
mathematical relationships that
allow the precise evaluation of
the influence of the main
geometric elements of the

mechanisms on their dynamics

O5: Numerical simulation
of the functioning of the

mechanisms

R5: Realization of an extensive and
detailed numerical simulation for
one of the inertial propulsion
mechanisms in the

SolidWorksMotion software

CS: Elaboration and running
complex numerical simulation
scenarios, interpretation and

critical analysis of simulation

- 15-
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Objectives of the thesis

Achievements obtained within

the thesis

Personal contributions

environment, validating the
kinematic and dynamic behavior of

the device

results to validate theoretical

concepts

06: Comparison of
analytical calculations with

simulation results

R6: Identification and choice of the
optimal constructive option, based
on objective criteria derived from
the comparison and validation of
analytical calculations with the

results of the numerical simulation

C6: Performing an exhaustive
comparative analysis between
the analytical data and the

numerical results.

O7: Comparison of the
results of experimental
measurements with those of

simulations

R7: Perform a detailed and rigorous
comparison between the
experimental results and those of
the numerical simulation, clearly
identify the agreement and
definitively validate the numerical

model.

C7.1: Development of the
experimental methodology,
performing precise and rigorous
measurements for the
experimental validation of the
ability of the inertial propulsion
device to generate unidirectional
linear motion.

C7.2: Detailed comparative
analysis and interpretation of the
results, which demonstrated a
very good concordance, with
maximum differences below

10%.

As a result of the research carried out, the following future research directions are proposed, but

without limiting the further possibilities of exploration:

+ Advanced optimization of mechanisms for further size reduction, increased energy yield and

improved durability;

+ In-depth study of the impact of various constructive changes, such as the implementation of

additional mechanisms to increase operational stability and reliability;

-16-
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+ Investigating the influence of various types of lubricants and lubrication techniques on the
dynamic performance and durability of mechanisms;

+ Making a prototype of the reaction moment reduction system and conducting experimental tests;

+ Study of how the moment additionally generated by the reaction moment reduction system is
influenced, if the transmission ratio of the synchronous belt is different from 1.

#+ Research the applicability of advanced materials and the use of modern manufacturing
technologies, such as 3D printing, to significantly increase efficiency and reduce production
costs and time.

The results of the research have been presented at relevant national and international conferences

and symposia in the field of mechanical engineering and robotics, being published in indexed journals IS,

SCOPUS and BDI. In addition, the active participation in the thematic seminars and workshops organized

within the Doctoral School of Engineering (https://eng.ubbcluj.ro/?page_id=405#tab-id-8) allowed me to
exchange ideas and experiences with other doctoral students or researchers and professionals in the field.
These activities have contributed essentially to the visibility, recognition and impact of the research carried

out within the national and international academic and professional community.

A. Papers published in WOS journals [191, 192]:

Al. Timofte, S.; Korka, Z.I.; Gerocs, A.; Komjaty A.; Bulzan, F. Dynamic calculation of an innovative
device for reducing reaction torque, Calculation 2024, Vol. 12(11) 219 (WOS:001364149100001).

A2. Timofte, S.; Miclosina, C.O.; Cojocaru, V.; Gerocs., A; Korka Z.1. Inertial propulsion of a mobile
platform driven by two eccentric bodies, -Applied Sciences, 2023, vol. 13 (17), 9511
(WOS:001063642600001).

B. Papers presented at international conferences [193]:

B1. Timofte, S.; Korka, Z.1.; Gerocs, A.; Wisznovszky, S.; Sfetcu, C.R. Kinematic and dynamic
investigation of a new inertial propulsion unit. Presented at the International Conference on Science,
Technology, Engineering And Economy (ICOSTEE 2022), 24 March 2022, Szeged, Hungary and
published in Analecta Technica Szegedinensia, 2022, Vol. 16(1), p. 27-32.

C. Papers published in BDI indexed journals [194- 196]:

C1. Timofte, S.; Cindea, L.; Hatiegan, C. Robot for tracking rectilinear motion, Studia Universitas
Engineering, 2022, Vol. 67 (1), p. 246-255.

C2. Timofte, S.; Cindea, L.; Design and testing of a mini robot for tracking a welding technology path,
Robotics & Management, 2021, Vol. 26(1), p. 17-21.
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C3. Timofte, S.; Cindea, L.; Hatiegan, C. Controlling a vehicle through a smartphone application, Annals
of the "Constantin Brancusi" University of Targu Jiu, Engineering Series, 2021, Vol. 2, pag. 39-43.
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