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Abstract

Several industrial sectors experience an increased reliance on mechatronic
systems as electronics and software are being embedded into the traditional
mechanical systems of these industries. Important challenges within
mechatronics engineering comes from management of multi-disciplinary
development project teams and the highly complex scope of problems, which in
turn require extensive coordination and integration, both in terms of technical
and organisational matters.

The concept of cross-functional integration in product development
research has in previous research mainly addressed integration of the
functions marketing, R&D, and manufacturing, and whereas the present
thesis is delimited to include only the R&D organization and the functions and
engineering disciplines within such an organization.

The purpose with thesis has been to investigate mechatronics engineering in
order to understand and explain how co-operation, integration, and knowledge
sharing between engineering disciplines can be supported.

This research has been realized by empirical studies in mechatronic
development settings in engineering companies, but also by taking part in
industrial and academic research projects that develop and study computer-
aided mechatronics engineering.

Findings presented in this thesis show that mechatronics is a matter of
integration at three organizational levels where the most substantial needs
are found to be at the team-level and the individual level. Furthermore, it is
identified that to be able to succeed in mechatronics engineering, managers
and engineers must look beyond disciplinary needs. Subsequently, both
teamwork and competence management become key issues for management
of mechatronics engineering. Finally, computer-supported and model-based
development of mechatronics show great potential for successful integration
of engineering disciplines, even though such technological aids are still rather
immature and needs further research and development. A tentative analysis
model of organizational integration for mechatronics engineering is also
presented and discussed in this thesis.

Based on the presented findings, it is concluded that companies
incorporating electronics and software in their mechanical products must
effectively manage software and electronics development of these embedded
systems. Despite the focus on cross-functional integration in engineering
companies, this thesis shows examples of inadequate integration of software
and electronics engineering with mechanical integration in organisations
dominated by the latter.

Future research studies are needed to investigate the relation between
factors influencing the need for organizational integration and potential
integration mechanisms. To further understand mechatronics engineering it
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is important to look deeper into research issues such as changed conditions
for the engineering profession implied by multidisciplinary settings, social
systems supporting integration of disciplines, changed work conditions due to
implementation of technological aids for model-based system development,
relationship between product and organizational complexity, organizational
designs supporting integration of engineering disciplines, and cross-
disciplinary training of highly specialized engineers.
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