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Digital work is bringing significant change to all professions, as established work settings are 
replaced by remote work and digital teamwork and collaboration. Contradictions arise when 
work is no longer bounded in time or space and personal and professional life merge. This 
raises several issues. The issues include control of time, professional boundaries, and privacy 
and security. Healthcare is one area where digital technology is a growing influence on 
professional work, roles, and relationships. The medical profession demands constant learning 
as it undergoes accelerating advancements in both medicine and technology. This has the 
effect of a change in patient-physician relationships as patients access medical information on 
public sites and interact with providers outside the clinical setting.  

The aim of the thesis is to explore dimensions of digital work that arise from the use of digital technologies 
in daily work and learning, with a focus on the professional role of physicians. It poses the following 
research questions: RQ1) What opportunities and challenges do physicians experience from 
using digital technologies for work and learning and how do they view their role and expertise 
in relation to informed and digitally engaged patients? And RQ2) What does the analysis reveal 
about the characteristics of digital work, and its implications for professionalism?  

The topic covers dynamics between information, technology, and people, in the context of 
work and learning in healthcare. The thesis takes a sociotechnical approach wherein the 
concept of information system is understood broadly to comprise information content, social 
context, and specific technologies. It combines workplace learning theories with concepts 
from the information infrastructure literature to identify and analyze characteristics and 
contradictions of digital work found in the research data. The thesis comprises five peer-
reviewed research papers. The data comes from 15 semi-structured interviews, three focus 
groups and a survey of 148 Swedish resident physicians.  

By exploring and describing physicians’ interactions with multiple digital technologies as part 
of work, the thesis responds to calls for research into the sociotechnical dimensions and effects 
of digital technologies on work beyond traditional standalone systems. The findings suggest 
that digital work can be understood as a process of coping with contradictions, where 
physicians reconfigure professionalism through ongoing efforts to embrace the new forms of 
work without sacrificing core values. The thesis concludes with guidelines to address the 
transformation of professional roles and responsibilities, the new qualities and competencies 
required for digital work, and the need for interdisciplinary research and consideration of 
diverse perspectives for an appropriate design of sociotechnical medical systems. 
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The upward trend in internal combustion engine efficiency is driven by the demands for emission 

reduction and fossil fuel depletion. No present alternative fuel can produce energy comparable to that 

produced by conventional oil; this necessitates the reasonable, efficient usage of oil. For several decades, 

thermal barrier coatings (TBCs) have been studied as an answer for increasing the thermal efficiency 

of gas turbine engines. However, TBCs have not been extensively evaluated for application to internal 

combustion engines owing to their emissions, costs, and demanding working conditions. Much effort 

is needed to simultaneously address this problem and expand the applicability of thermal barrier coat-

ings.

The objective of this study is to investigate the relationships between the spraying parameters, 

microstructural variations, thermal properties, and performance of TBCs applied to diesel engines. 

The further objective is to harness this knowledge to fabricate coatings that result in high automotive 

engine efficiencies. Different feedstock materials were used with various spraying methods and classi-

fied into separate TBC types. The first TBC type had a lamellar bond coat deposited by atmospheric 

plasma spray (APS) and lamellar yttria-stabilized zirconia (YSZ) APS top coat. The second TBC type 

was derived from the first TBC type and had a lamellar APS bond coat, and the top coat was deposited 

by APS using a feedstock along with a porosity former, resulting in high-porosity top coats. The third 

TBC type had a dense bond coat deposited with high velocity air fuel (HVAF) and a columnar top 

coat deposited by suspension plasma spray (SPS) using a feedstock of YSZ or gadolinium zirconate 

(GZO). The SPS technique can generate a variety of microstructures, and the TBCs containing these 

microstructures were tested in an internal combustion engine for the first time. The fourth TBC type 

had a dense bond coat deposited HVAF, a columnar top coat produced with SPS and an additional 

top layer, which functioned as the sealing layer.

For the thermophysical property investigation of all coating types, experimental and modeling tech-

niques—laser flash analysis (LFA) and object-oriented finite element (OOF) analysis, respectively—

were employed. To evaluate the optical properties of the coatings, two methods were adopted, namely, 

spectral normal hemispherical reflectivity at room temperature (SNHRRT) and spectral normal 

emissivity at high temperature (SNEHT). The functional performance of the coatings was evaluated 

on the basis of the TBC behavior under cyclic thermal loads; thermal cyclic furnace test, flame rig 

test, thermal swing test, and a single-cylinder engine experiment were conducted. The coatings were 

characterized by scanning electron microscopy (SEM) before and after the functional performance test. 

The coating performance was correlated to the microstructural, thermophysical, and optical properties 

of the coatings.

The results of this study infer that the TBC type significantly influences the thermal properties and 

thermal cyclic performance, which can be correlated with the porosity levels and the pore types. The 

complex substrate geometry of the piston resulted in inherent variations in spray angle and spray dis-

tance, leading to different coating microstructures and porosities owing to the changes in the particle 

trajectory and in-flight characteristics. Further, the single-cylinder engine evaluation demonstrated that 

the high-emissivity second TBC type or the third TBC type with a porous microstructure and a low 

thermal effusivity resulted in a high engine efficiency. 


