
 

Preface 
 
 

We encounter uncertainty during the development of products and processes, but also in all 
phases of a product’s life cycle. As shown by the following numbers, the social and economic 
impact of this uncertainty is enormous: in 2014, around 64 million passenger cars were recalled in 
the USA. This means a tripling of annually recalled vehicles compared to previous years: From 
1990 to 1995, the number of recalled vehicles rose from 5 million to 20 million per year and 
remained at this level until 2014. The 2014 record means that for each vehicle placed on the market 
approximately four already registered vehicles from manufacturers had to be recalled. In the same 
year in Germany, 1.5 million vehicles were recalled, compared to 3 million ones that were 
registered. This amounts to more than twice as many recalls as in the previous year. Recalls in 
Germany are carried out according to the rules of the Product Safety Act. A recall obligation exists 
if a shortage of a sudden, unpredictable and imminent serious danger occurs. The basis for recall 
actions is the evaluation of the probability for a damage during the expected lifetime of a product in 
combination with the severity of possible personal injuries. Reasons for the vehicle recalls were to 
80% mechanical defects and to 20% defects in the electrical system as well as in complex 
mechanical-hydraulic systems. 

Uncertainty is also a challenge in the capital goods industry in mechanical and plant 
engineering as well as in the aerospace industry. The reasons for the difficulties mentioned are the 
following: (i) cost pressure, which leads to the conflicting objectives of reducing effort, measured in 
terms of cost and capacity, and at the same time coping with changing development goals due to 
market uncertainty and uncertainty in the expected usage; (ii) increased requirements for cross-
company quality assurance due to value-added relocation to globally developing and producing 
suppliers with the difficulties of communication and interfaces; (iii) shorter development times due 
to increased competition. 

As a reaction to the demand for a fast development process, systems are going to be 
developed virtually, thereby meeting the requirements for the control of model uncertainty 
throughout the product’s life cycle. All these points shape the current boundary conditions, under 
which todays safety-relevant load-carrying structures – may they be passive, semi-active or active – 
in the previously mentioned industry sectors are developed, produced and used. At the same time, 
the importance of product safety law is growing. It is to be expected that further challenges will 
occur due to the fact that self-activating adaptive systems gain importance in the future. For such 
systems legal standards are not yet formulated today. 

In this field of tension, the need for conceptualization, methods and technologies for 
identification, description and quantification, assessment and solutions to control uncertainty in all 
phases of the product life cycle is increasing. In its first and second funding period, the 
Collaborative Research Center (CRC) 805 developed for these fields of research both a consistent 
classification of uncertainty, as well as a process model that is valid in all phases of the product life 
cycle, providing a conclusive presentation of the process chains along the development, production 
and usage phase. It shows that uncertainty propagates along the once selected process chains and is 
therefore evaluable. Moreover, innovative sensory, active and passive technologies were developed, 
which are tested at the CRC demonstrator – a generic dynamic load-carrying system. 

In the first and second funding period, the CRC 805 dealt mainly with stochastic uncertainty 
and nescience for both time-invariant and time-variant processes and their concatenation. 

Nescience is a manifestation of model and structural uncertainty. Uncontrolled nescience is 
and has been of great importance, both inside and outside the CRC 805. In the third funding period, 
the Collaborative Research Centre 805 introduces the methods and technologies consciously 
mastering nescience in its center. This is relevant, scientific challenging, new and therefore 
rewarding.  
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Next to the engineering and mathematical research also new legal issues arise. Additionally, 
based on these research questions, the CRC 805 contributes to the digitalization of the mechanical 
engineering domain. 

It is expected, that the results achieved will be extended to new developments in the 
mechanical engineering domain, mathematics and in the domain of technology law beyond the 
Collaborative Research Centre SFB 805. Therefore, the Collaborative Research Centre 805 hosts 
the 3rd International Conference on Uncertainty in Mechanical Engineering (ICUME) 2018, which 
is funded by the Deutsche Forschungsgemeinschaft (DFG). 

The organizing committee of the 3rd International Conference on Uncertainty in Mechanical 
Engineering – ICUME is pleased to present several works from an international community and 
from the CRC 805 giving an academic and industrial perspective to describe, evaluate and to 
control uncertainty in general mechanical engineering. 

The editors hope to meet the interest of a broad readership with the selection of the following 
contributions and like to motivate for further investigations. 
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