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8	 Artificial Muscles and Nerves in Industry 4.0  − 
Multifunctional Actuator Sensor Systems with Shape-
Memory Alloys (SMAs) and Dielectric Elastomers (DEs) 

	 Within the concepts of Industry 4.0, the term “Smart 
Factory” stands for the creation of effective production 
environments through digitalization and cyber-physical 
systems. Most manufacturers plan to make their 
manufacturing systems more automated, flexible and 
adaptive. In the course of these efforts, intelligent 
materials are increasingly brought into focus.
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64	 Makigami in the Product Development Process – 
Using a Lean Methodology to Integrate Sustainable 
and Circular Product Design

	 In order to realize future improvements in circular 
product properties such as lifespan extension, continued 
use or high-quality recycling, industrial product 
development and design processes must take the entire 
ecological and economic life cycle of products into 
account.
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114	 Trends and Challenges in Factory Software
	 Any networked information system that is used in the 

context of manufacturing and logistics in a factory 
can be referred to as factory software. This article 
describes six trends that will significantly influence the 
way software is used in factories in the near future. 
The trends are described in ascending order in terms 
of significance of impact.

88	 Predictive Manufacturing − An Intelligent Monitoring 
System to Detect Anomalies in 3D Printing

	 In selective laser melting, metal powder is melted layer 
by layer and fused with the already manufactured part. 
Within this process, defective layers are created, which 
can be avoided. Such defects can only be detected by 
various compression and tensile strength experiments 
after printing is complete. However, this procedure is 
costly and inefficient.
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