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Figura 1: Capa dos dez primeiros Anais do Seminário Internacional de Alta Tecnologia. 

Figura 2: Linhas de pesquisa do SCPM. 



Smart Products Industrie 4.0
Lean 4.0 Smart Product-Service Systems Engineering

Figura 3: Empresas e organizações que apoiaram o Seminário Internacional de Alta Tecnologia. 
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Innovation is the last aspect of a chain from Inspiration, Invention, to Innovation. The 
universities have to support the understanding that we should go beyond existing 
knowledge. The same holds true for politics: They have to fund disruptive ideas. 

Innovation; Global Challenge; Interdisciplinarity. 
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Innovative products today are developed and engineered as so-called Smart Product-
Service Systems. The new generation of products provides appropriate services as well 
as service functionalities attached to a product. An essential approach for these new 
performance levels is integrating sensors into the product, e.g., for supporting services 
such as condition monitoring, remote-diagnostics, remote-control, and tracking and 
tracing. Smart Product-Service Systems enable in this context also the development of 
new business models. This contribution introduces Smart Product-Service Systems and 
explains appropriate development and engineering approaches. Furthermore, the concept 
of Cyber-Physical Twins is being presented as a key approach for future Smart Product-
Service Systems. 

 

Smart product-service systems; Smart agile engineering; Service layer concept; Product-
service models. 
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Smart socio-technical (Product) Systems of the future will differ significantly from the 
mechatronic technical systems of the 90ies of the last century and the early 2000th and 
are also a major technology push forward to the first generation cyber-physical product 
service systems of the last decade. The fast-growing demands of data linkages based on 
edge computing, 5G connectivity, Artificial Intelligence, and the corresponding data 
analytic services just form one new engineering capability dimension. The second 
dimension deals with the new capabilities of digital model representations for technical 
systems related to both, functional behavior and operational execution as well as the 
physical and cognitive interaction with humans. This interplay requires new (digital) 
Engineering capabilities based on a new “engineering intelligence core”. This paper and 
presentation contribution analyses such a dilemma and explains how the future will look 
like with new types of “engineering intelligence”, which are currently under research and 
first demonstration pilots. This new upcoming competition of the latest engineering 
intelligence and excellence of the future is not yet widely known. It tends to be pushed out 
in traditional industries – the risks and drawbacks associated with such delays are evident, 
and the competitiveness of future industrial systems highly depends on robust and 
consistent progress build upon close cooperation between research/science and industry. 

Industrie 4.0; Engineering Intelligence; Digital Engineering; Product Development; 
Simulation; Digital Factory. 
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Figure 1: Components of a digital engineering assistance system 
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Figure 2: Higher level of engineering support require more and better data 

Industrie 4.0
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Industrie 4.0
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This talk will give an overview in product development during the course of time. Starting 
from empirical studies conducted in product development research, the application of 
data-driven methods is discussed. It is shown how Data Mining approaches aid modern 
product design in extracting design principles. Coming from empirical design rules, Data 
Mining can enhance those rule-based approaches even further. This talk will give insights 
in how the digital twin is pushing those boundaries in the future. Lastly, possible 
approaches for a true digital twin based on holistic data integration are presented. 

Data-driven-engineering; Digital-Twin; Engineering Workbench. 
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O Ministério da Ciência, Tecnologia e Inovações vem desenvolvendo inúmeras atividades 
para apoiar programas de fomento ao empreendedorismo e inovação e estimular a 
transformação digital no Brasil. Com base em seus textos fundantes - a Política Nacional 
de Inovação, a Estratégia Nacional de Transformação Digital e a Estratégia Brasileira de 
Inteligência Artificial – aspectos desse esforço serão apresentados e discutidos. 

Inovação aberta; Startups; Cooperação tecnológica. 
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Technische Universität 

Darmstadt



Current megatrends such as Industrial IoT including Predictive Maintenance or Industry 
4.0 and the even more general concept of the digitalization of technology requires an 
increasing amount of data to be acquired preferably by inexpensive sensor concepts 
without major changes to future and also existing machinery. In order to foster the 
digitalization process a series of new sensors is being developed, most of them being 
designed for special purposes and requiring an adaptation of the system in order to be 
integrated mechanically and – what is in most cases even more complicated – and into 
the control system. The question is how to support industry in bringing those machine 
elements into application. Hence, the industry's requirements for the next generation of 
machine elements and their implementation need to be clearly defined. Even the most 
accurate sensors will not be used if they do not meet the requirements of the user. 
Therefore, the first analysis deals with the user requirements on machine elements with 
sensory functions and whether current solutions meet those requirements. Literature 
describes different classes of next generation machine elements, out of which the so-
called machine elements with sensory effects are in the focus of this presentation. Sensory 
effects occur in tribological working surface pairs, the effects can be measured on a 
component level for a series of different machine elements. However, their influence 
cannot be exploited on system level without specific design measures and without a deep 
understanding of the uncertainties associated to these sensory effects. Hence, the 
presentation shall shed light on sample machine elements with sensory effects, their 
system integration and a sensitivity assessment of the uncertainties involved. One 
example to be discussed is the sensory usage of standard rolling bearings, where 
customer requirements on sensory functions are quite well understood since the bearing 
can provide information on its loading conditions, the viscosity of the lubricant, bearing 
failures and potentially its remaining useful life. At the same time, the sensory usage must 
not harm the regular functions and characteristics of the bearing, hence it is important to 
assess the sensory rolling bearing against commercially available competitor products, 
most of them requiring additional build space to the attached sensor modules. The rolling 
bearing also offers a broad variety of disturbances, which are discussed to explain the 
scientific challenges to be solved. An outlook will be given on other classes of machine 
elements offering similar effects as a point of future research topic supporting the 
digitalization process. 

Sensory Machine Elements; Digitalization; Sensing Technology. 
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Smart Solution

A Vulkan Drive Tech, divisão do Grupo Alemão Vulkan, investe continuamente em 
pesquisa e desenvolvimento, com base não somente nas tendências tecnológicas, como 
digitalização, internet das coisas, entre outras inovações, mas principalmente em 
soluções que traga benefícios reais e tangíveis aos usuários finais dos seus produtos. 
Seguindo este princípio, a empresa acaba de lançar um Aplicativo para Freios 
Eletromagnéticos, o VConnect, em linha e totalmente conectado a sua outra recente 
inovação que é o Novo Conversor Eletrônico V317. Facilidade na parametrização inicial 
do freio com o equipamento, manual online, acompanhamento remoto, alarme de falhas, 
análise online das correntes, tensões e tempos de abertura e fechamento do freio, são 
apenas algumas das vantagens do novo aplicativo da Vulkan, VConnect! 

Manutenção ágil; Disponibilidade; Conectividade; Smart Solution; Digitalização; IoT. 
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Com o aquecimento da economia, as empresas estão voltando a aumentar a 
produtividade, disponibilizando as máquinas a operarem em sua plenitude. Aspectos 
importantes como otimização, ganho de produtividade e redução de custos, sempre são 
pautas importantes, tanto em momentos de baixa com em alta produtividade. A 
automação industrial, atrelado a conceito de IIOT está cada vez mais alinhado a 
digitalização de máquinas, focando diretamente em soluções que apoiam ao ganho de 
produtividade e aumento de OEE de máquinas. O sensoriamento é a base da automação 
de máquinas. Não é possível realizar nenhuma automação sem possuir dados gerados 
pelos sensores, ou seja, sensores são fundamentais para que isto aconteça. Porém para 
que sensores tenha uma relevância importantes da aquisição de dados, é necessária 
avançar em SMART DEVICES, utilizando tecnologia de sensores que tragam além da 
detecção ou medição, muito mais informações, como diagnósticos, tempo de vida útil, 
tensão de alimentação, corrente, temperatura, danos externos, falhas, etc., está 
tecnologia se chama IO LINK. Iremos abordar, quais os benefícios desta tecnologia para 
a utilização em máquinas e processos. 

IIot; IOLINK; Pós-vendas; Agilidade; Manutenção preventiva; Manutenção Preditiva. 
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A Tupy S.A é uma companhia multinacional presente em vários países com mais de 80 
anos de história. Sua jornada evolutiva abrange 3 importantes fases a serem destacadas: 
inovações e conquistas, presença no desenvolvimento sustentável e futuro habilitador. 
Juntamente com as pessoas, que é o seu principal valor, a empresa tem atuado 
fortemente rumo a um futuro tecnológico habilitador através de iniciativas em P&D 
Disruptivo, Transformação Digital e Inovação. Com o propósito de estabelecer valor ao 
uso de dados, a palestra abordará um case da transformação digital aplicado na empresa 
através de uma engenharia de sistema inteligente estruturada para inspeção de peças 
automotivas com inteligência artificial. 

Transformação digital; sistema de visão; inteligência artificial. 
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Many industrial companies are searching for individual approaches to ways in which they 
can use digital tools to transform their development, manufacturing, service operations, 
etc. and develop new data-driven business models. Based on our observations of the 
context in which such companies act, we want to fine-tune our vision of the future and offer 
collaborative concepts that could help them get to grips with the digital future. It isn't clear 
what specific impact our constantly changing world will have on the classic value chains, 
but this presentation discusses key drivers and options for change, based on our 
observation of the surrounding environment. 

VUCA; CASE; Product IT; Lifelong Learning; CO2-Footprint; Digital Transformation. 
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