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Preface 

 

The MIT Conference first began life in 1995. Since then we have been a bi-annual international 

gathering of industrial practitioners and academics from different disciplines and from all over the 

world. 

The conference based in Slovenia has brought together a unique dialogue in the fields of management 

and innovative technologies. 

Previous MIT conferences have seen world economic boom and subsequent collapse. Our conferences 

have explored technological innovation and technology management from multi-disciplinary 

perspectives. That has been the unique contribution of our previous thirteen conferences – bringing 

together academics and practitioners from different fields to exchange ideas, knowledge and experience 

that can impact significantly on cross-disciplinary research and also stimulate innovation in practice. 

Human factors, “technosophy” (the wise application of technology) and sustainability have been key 

areas of interest for many of the conference’s contributors and now, as we announce our call for 

contributions to the 16th MIT Conference in 2018, in a year of continuing but recovery from global 

recession, financial and environmental challenges, our conference seems as relevant and important as 

ever. 

In the beautiful setting of Fiesa, Slovenia, bordering with Croatia and Italy and within driving distance 

of many other countries, we are glad our conference sits as the borderland of different cultures, just as 

our programme sits at the border of different disciplines, interests and perspectives. 

For the second time in a row our conference takes the form of a more interactive conference workshop. 

Based on feedback from participants who value the presentation of academic work but also seek further 

interaction around practical themes arising, our conference workshop is designed around dialogue and 

interaction, still very much rooted in academic research and industrial practice. It is a very compelling 

and potent mix! 

It is our hope that the conference will generate insights that will directly contribute to our emerge from 

economic crisis, in our respective sectors, industries, economies and as a world community. We 

welcome case studies and stories, as well as sessions which may lead to inter-disciplinary research. 

Joško Valentinčič   Paul R. Levy    Izidor Sabotin 
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INVITED KEYNOTE LECTURES 

 

Managing the innovation process: from the idea gathering to the final product 

 
Henri Orbanić 

BSH House appliances d.o.o. Nazarje 

Henri.Orbanic@bshg.com 

 

In the presentation the creativity and innovation process of the company BSH Hišni aparati d.o.o. 

Nazarje is shortly presented. First the short description of the company and its predevelopment 

department is given. The description of the predevelopment process in the company is given and which 

methods are used in order to collect ideas and evaluate them. The difference between incremental and 

radical ideas is additionally explained. In the end two examples of incremental ideas are presented which 

ended as final products placed on the market: the new stick mixer mixing foot and auto stop functions 

for the kitchen machine. 

 

Key words: creativity, innovation, predevelopment process, ideation process
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Numerical modelling and online monitoring of the high-pressure water flow in injection 

cutting head 

 
Michal Zeleňák, Zdeněk Říha, Josef Foldyna, Kamil Souček and Vladimír Foldyna 

Institute of Geonics of the CAS 

michal.zelenak@ugn.cas.cz 

 

The paper deals with numerical modelling of the high-speed water jet generation inside a diamond 

orifice of an injection cutting head.  CAD model of the diamond orifice received by CT method was 

used for the creation of a CFD environment. A series of computing operations used for the determination 

of flow rates and hydraulic powers under different operating conditions were tested. The theoretical 

studies were experimentally verified by high-pressure flow diagnostics. The main emphasis is placed on 

the accurate monitoring of the flow rates at given pressure levels. Basic methods and principles used in 

the experiments are described in the paper. Results of the measurement and comparison with theoretical 

studies show very good conformity of theoretical and practical tests. 

 

 

 

 

 

 

 

An elementary derivation of the coefficient of dynamic viscosity based on the principles 

of statistical mechanics 

 
Enej Istenič and Viktor Šajn 

University of Ljubljana 

istenic.enej@fs.uni-lj.si 

 

Viscosity is a phenomenon which is of great importance to the theory of fluid mechanics and key to 

understanding many phenomena in nature. Using the formalism and methods of statistical mechanics, 

we have completed an intuitive derivation of viscous shear stress in a fluid by considering momentum 

transport of particles constituting said fluid and obtained an expression for dynamic viscosity which 

depends on particle properties and state variables. We compare theoretical predictions made by the 

model with experimental data. 
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Evaluation of possibility of aluminium alloy mechanical surface treatment with 

ultrasonically enhanced pulsating water jet 

 
Dominika Lehocka, Vladimir Simkulet, Jiri Klich, Zdenek Storkan, Lucie Krejci, Jan Kepic, Michal 

Hatala, Svetlana Radchenko and Darina Duplakova 

Technical University of Kosice 

dominika.lehocka@tuke.sk 

 

Experimental study described in this article is focused on evaluation of PWJ effects on disintegration 

efficiency on EN-AW 6060 aluminium alloy surface. EN-AW 6060 aluminium alloy was disintegrated 

with circular nozzle diameter 1,19 mm, pressure 70 MPa, frequency 20 kHz and traverse speed 

660 mm/s (30 impacts per millimeter). Disintegration efficiency was evaluated from the perspective of 

surface and subsurface characteristics. Surface characteristics were evaluated based on surface 

topography and roughness parameters Ra [μm], Rz [μm], Rp [μm] and Rv [μm] comparison of 

disintegrated and non-affected area. Subsurface changes in material structure were described based on 

metallographic analysis and hardness measurement HV0.2 under the eroded area. Experimental testing 

of an aluminum alloy EN-AW 6060 does not confirm the sub-surface mechanical strengthening 

(peening) of the material. surface deformation is characterized by the formation of more pronounced 

depressions and less pronounced protrusions. Slight cold plastic deformation of the surface was 

observed. 

 

 

 

 

 

 

Dependence of eddy currents phasor angle on residual stress induced in milled steel parts 

 
Frantisek Botko, Michal Hatala, Jozef Zajac, Andrej Czan, Svetlana Radchenko and Darina Duplakova 

Technical University of Kosice 

frantisek.botko@tuke.sk 

 

Residual stresses cause changes in the surface layers of the material that can be measured. for conductive 

materials, this change is also reflected in a change in permeability and conductivity. These changes can 

then be detected by magnetic methods. Among such methods, an eddy currents method is used in 

practice to detect cracks in conductive materials. The application of eddy currents to detecting residual 

stresses in the material has the potential to dramatically increase the detection rate of residual stresses. 

Experimental procedure included annealing for stress relief, manufacturing by face milling and 

measurement of residual stresses using X-ray diffraction and eddy currents. Results of experimental 

research lead to extension of knowledge in the field of residual stresses. Presented method is applicable 

for assessment of residual stresses in many components. Presented paper is part of the project solution 

in the field of rifled tubes production. 

 

  



 

The review of the achievements in the field of incremental forming 

 
Luka Sevšek and Tomaž Pepelnjak 

University of Ljubljana 

Luka.Sevsek@fs.uni-lj.si 

 

Incremental forming provides significantly higher flexibility of forming in comparison to conventional 

forming processes. Single point incremental forming (SPIF) represents the simplest form of incremental 

forming, where forming of the sheet metal is enabled using a wide variety of tools. The main 

disadvantage of incremental forming is lower accuracy of forming compared to other conventional 

processes. The aim of many studies in the past regarding incremental forming was to increase the 

accuracy, reduce forming forces and improve the formability of the sheet metal. This article covers 

summaries of studies regarding innovative approaches to improve all of the above-mentioned aspects of 

incremental forming. It also attempts to present the main parameters of incremental forming and their 

influence on the characteristics of the formed product. It is also discussed, why the formability in 

incremental forming is significantly higher than that of conventional forming processes, such as 

stamping. A number of other incremental forming approaches and their main characteristics are 

presented, as are areas of incremental forming in today’s industry and areas of possible improvement in 

the future. 

 

 

 

 

 

 

 

 

 

Analysis of implementation of MBD and STEP AP242 standard into modern CAD tools 

 
David Križaj and Nikola Vukašinović 

University of Ljubljana 

nikola.vukasinovic@fs.uni-lj.si 

 

This paper presents an overview of recording data on tolerances and product surfaces, using the model 

based definition (MBD) method, and the transfer between various modern CAD modelers, using the 

STEP AP242 standard. By producing the same model in different modelers, adding product 

manufacturing information (PMI) to models and converting models into STEP AP242, we reviewed the 

relevance of conversions and modelers. The results have shown that modern modelers of the latest 

generations are compatible with the ISO 10303-242: 2014 (STEP AP242) standard and allow reliable 

transfer of PMI between different modelers using the MBD method. 

 

 

  



 

Production of a micromixer by means of macro unconventional technologies 

 
Martin Vadnu 

University of Ljubljana 

martin.vadnu@gmail.com 

 

Technologies for microproduction are becoming more diverse and precise. The need for small products 

is increasing and there are many options to produce devices with acceptable properties. Appropriate 

choice of materials and procedures can be beneficial both from cost and speed of production point of 

view. In this paper process chain for producing micromixer is presented. Technologies used are: water 

jet (WJ) and abrasive water jet (AWJ) cutting, die-sinking electrical discharge machining (EDM) and 

gravity casting of polydimethylsiloxane (PDMS). Main source of error and deviation was cutting with 

WJ, since it produced high taper. AWJ was better, but width of cut was not acceptable for narrow cuts. 

Other two processes performed adequate to microproduction standards, but can be greatly improved as 

well. 

 

 

 

 

 

 

 

 

 

 

 

 

Composite material manufacturing by 3D printing and vacuum resin infusion 

 
Edo Bešič, Joško Valentinčič, Andrej Lebar, Marko Jerman, Pavel Drešar, Miha Prijatelj and Izidor 

Sabotin 

University of Ljubljana 

besicedo@gmail.com. 

 

Additive manufacturing technologies, popularly known as 3D printing, are used to quickly create objects 

with complicated shapes. One of the technologies is called Fused Deposition Modelling (FDM) and 

operates by adding layers of filament atop of one another to create objects. Vacuum infusion is a 

technology used in the creation of composite materials that creates vacuum in the object in order to draw 

the liquid thermoset into it. The article explores the advantages and the viability of combining the two 

technologies to create a composite object that has a shape defined by FDM printed PLA structure and is 

reinforced with epoxy resin that is applied with the process of vacuum infusion. 

 

  



 

Experimental study on shrinkage of narrow parts produced by laser cutting process 

 
Adnan Mustafić, Elvedin Trakić, Almir Osmanović and Joško Valentinčič 

University of Tuzla 

 

In the present study, the effects of dimensional parameters of narrow parts on dimensional deviations 

were investigated in order to determine the ideal cutting conditions for stainless steel sheets. For this 

purpose, the laser cutting tests were conducted on a X5CrNi18-10 steel using a N2 laser. The 

experimental design was performed according to Taguchi’s L16 orthogonal array with a mixed level 

design for sheet thickness, sample length and sample width. According to the experimental results, 

which were determined through variance of analysis (ANOVA), it was determined that the most 

effective dimensional parameter for minimum shrinkage is the sample width with a percent contribution 

of 40,34%. 

 

 

  



 

Session B: New technologies and societal change 
 

Smartphone user tests for user centered design 

 
Peter Mitrouchev, Jingtao Chen and Franck Quaine 

University of Grenoble Alpes 

Peter.Mitrouchev@grenoble-inp.fr, 

 

These last decades some new information and communication technologies become poorly adapted to 

elderly, with the increase in life expectancy. In particular, this is the case of devices with small size as 

smartphones for instance. In this context, in order to predict and improve the accessibility of people with 

limited forearm motor capacity this paper deals with the study of interaction modalities based on EMG 

(electromyography) for human-computer interaction, for a more tolerant interaction in the face of 

vagueness of the gesture. For this purpose, series of tests for finger activity estimation were performed 

according to an appropriated bio-medical protocol while manipulating a smartphone in two cases: with 

and without ergonomic strap used. The EMG signals of the three most involved muscles of the thumb 

are recorded and analyzed. The results show that: I). the finger’s EMG signals for these muscles are 

interdependent, II). The relationships between positions of touch, for three layouts dots disposed on the 

smart phone screen, and applied force are no linear. Using linear regression analysis, the quantitative 

relationships between force and fingers’ displacements have been extracted. By comparing force-

displacement relationships, it is observed that the thumb induces less activating force than the other 

fingers. It was also found that the relief of the finger muscles involved in the gripping of the smartphone 

allows to reduce the muscular activity of the thumb and thus to delay the appearance of musculoskeletal 

disorders. 

 

 

 

 

Enhanced security and alerting system in the context of internet of things and cloud 

facilities 

 
George Carutasu and Nicoleta Luminita Carutasu 

University Politehnica of Bucharest 

carutasu.george@profesor.rau. 

 

The priority of life and personal assets rescue, in the context of internet of things and cloud facilities, 

opens new opportunities for emergency systems development. The actual alerting 112 emergency 

mechanism is based on calls made by the household occupants to 112. The paper debates the opportunity 

of using sensors to automatically detect fires, burglaries and life in danger situations for household 

residents and to be sent to 112 as data package. Like e-call system, the alerted situation is detailed into 

a minimum set of data (MSD), containing the triggered sensors, owner of household, number of residents 

present in the building and time stamp. It must be noticed that e-call system is designed for car accidents 

and it is operational starting with 2017 and mandatory for new designed vehicles class M1 and N2 after 

30th of April 2018. After the MSD is received by 112, the emergency system will use also use the call 

back function to check and request more details about the emergency event. Furthermore, the manual 

triggering button is also provided to initiate MSD. the household alerting system could also integrate, 

besides firing, gas leaking detection and burglaries, new internet of things devices that monitories the 

heath of residents. The foreseen emergency situations, otherwise impossible to be alerted are: firing, gas 

leaking and burglaries when no resident is present and severe health issues, like heart attack when the 

resident is unable to make the call to 112. 

 

  



 

Enhancing entrepreneurial competencies and lowering social inequity for 

underdeveloped regions in Romania 

 
Nicoleta Luminita Carutasu, Beatrice Gabriela Cotet and Florina Chiscop 

University Politehnica of Bucharest 

nicoletacarutasu@yahoo.com 

 

The unequal development of Romanian regions conducts to social inequality regarding the revenues, 

social services and personal development. The removing of social inequality is one of the European 

priorities regarding assuring the same life conditions and resource access. One of the actions taken by 

European commission, jointed to Romanian government is to enhance the entrepreneurial competencies 

of underdeveloped region population and to finance the establishment of new small business according 

to local needs. The paper presents a research made in Romanian Muntenia-sud region, regarding the 

effectiveness of training curricula and model used to enhance the entrepreneurial competencies. 

Furthermore, the syllabus, training method and organization are presented, together with the recorded 

satisfaction questionnaire answers and the action plan for improving the training results. the bizzmart 

project is developed by University politehnica of Bucharest, in seven southern counties, with 400 people 

as target group. The project activities cover initial training of selected persons, according to financing 

request, the individual business plan completion and evaluation and the financing and monitoring of 80 

selected business for a two-years period, with up to 40 000 eur each. 

 

 

 

 

 

 

 

 

Social virtual reality collaborative platform – virtual reality broadcasting studio – 

managing virtual organizations in the fourth industrial revolution 

 
Gicu Calin Deac, Crina Narcisa Georgescu, Ghinea Mihalache, Cicerone Laurentiu Popa and Costel 

Emil Cotet 

University Politehnica of Bucharest 

george.deac@impromedia.ro 

 

Virtual reality and augmented reality are technologies mandatory to be used in the development of new 

collaborative platforms. In the paper, research results for developing a social virtual reality collaborative 

platform are presented. The collaborative tools included in the platform enable the possibility to interact 

and run complex activities remotely in a virtually immersive environment. 

 

  



 

Amplifying performance in virtual teams: optimizing communication strategies 

 
Ionut Savu 

University Politehnica of Bucharest 

ionutosavu@gmail.com 

 

International companies, in response to a high expectation of gains and efficiency, have started 

implementing virtual teams to combat geographically scattered resources. These strategies have offered 

significant savings and increased productivity as well as many advantages and opportunities for 

employees. Although technology has been the main enabler in the virtualization of teams by offering 

many diverse forms of communication which vary from telephony services, email, teleconferencing, 

electronic whiteboards, collaborative software, group chats to cloud/intranet data sharing, it is also one 

of the defining differences which has to be tackled when creating a strategy for leadership. Research 

suggests that face to face and on-site meetings, virtual round tables and electronic yearbooks should be 

taken into account to encourage communication as not all channels are as efficient in sending nonverbal 

cues. The purpose of our paper is to discover the extent of previous research regarding communication 

in a virtual team as well as gain insight into the relationship between different forms of digital 

communication and how they impact performance. 

 

 

 

 

 

 

 

 

 

 

An overview of past and current engineering ethics research trends 

 
Diana Mariana Popa and Diana Popescu 

University Politehnica of Bucharest 

dianapopa.upb@gmail.com 

 

This article presents an explorative literature research of the past and current trend of engineering ethics 

research and engineering ethics education research. Major subthemes about engineering and ethics are 

identified and the most influential articles in this field are considered. The discussions on research trends 

are based on information gathered using both quantitative and qualitative methods. Research data 

showed an increasing interest in approaching ethics from the engineering perspective. The purpose of 

this analysis is related to the necessity of incorporating ethical aspects in engineering students’ education 

for making them aware and responsible of the implications of modern technologies. 

 

  



 

Industrial needs for modern engineering knowledge in central European region – survey 

results 

 
Nikola Vukašinović, Mario Štorga and Detlef Gerhard 

University of Ljubljana 

nikola.vukasinovic@fs.uni-lj.si 

 

In order for engineers who develop new products to provide companies with a competitive advantage, 

it is necessary to constantly invest in new capacities of the staff engineers, as well as of new generations 

of students. In addition to basic engineering skills, they should also be provided with the skills to deal 

with contemporary challenges in product development. The main trends in this respect include 

development of smart products and transition from the product as an object of sale to the product as an 

object to support the sale of a service. In this paper, the authors present the results of a research carried 

out among the industrial partners in central Europe. The objective of the research is to identify the 

demand of industry for new staff, their capacities and skills in order to prepare an international joint 

study program of three universities. 

The results have shown that companies in central Europe are aware of and follow global trends, and 

they are adapting their staff accordingly. As their main challenge, manufacturing companies perceive 

the growing need for interdisciplinary skills and the introduction of new business models, made possible 

by smart products. 
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