
International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,        Volume- 5, Issue-6, Jun.-2017 
http://iraj.in 

Enabling Industry 4.0 Through PLM for Production Equipment Development 
 

39 

ENABLING INDUSTRY 4.0 THROUGH PLM FOR PRODUCTION 
EQUIPMENT DEVELOPMENT 

 
1FORSTMANN, R., 2WAGNER, J., 3KREISKOTHER, K., 4KAMPKER, A., 5SLAWIK, V. K. 

 
Chair of Production Engineering of E-Mobility Components PEM, RWTH Aachen University 

Email: 1r.foerstmann@pem.rwth-aachen.de 
 
 
Abstract- Short product life cycles lead to accelerated product development processes as well as they put pressure on the 
ramp-up and design of production equipment and fixtures. The Rapid Fixture concept aims to accelerate those downstream 
processes of retail product development by an automated design approach for production equipment. This paper displays the 
need for a consistent production equipment lifecycle management and outlines its enablers and components. Furthermore, the 
paper emphasizes requirements concerning the return of knowledge from a production equipment’s lifecycle to enable a 
learning process which improves the quality of production equipment, accelerates future ramp-ups and, in the long run, enables 
Industry 4.0 concepts such as self-configuring factories. 
 
Index Terms- Rapid fixture; fixture planning; production equipment lifecycle management. 
 
I. CHALLENGES FOR PRODUCTION 
EQUIPMENT DEVELOPMENT WITH FOCUS 
ON SHORT TIME-TO-MARKET 
 
The diversity of customer requirements of today's 
automotive markets has grown considerably. 
Throughout the 20th century customer claims could be 
described as the demand for affordable vehicles for 
day-to-day transport. [1] Due to regulations and 
increasing demands on fuel efficiency, connectivity as 
well as driver assistance and active safety, the 
customer requirements became far more 
differentiated. [2] Consequently, the automotive 
industry needs to handle highly customer-specific 
product variants to maintain market shares and to 
successfully enter new markets. Additionally, 
market-specific product variants become necessary in 
order to generate market shares in the markets opened 
up by globalization. [3] Moreover, for many OEMs an 
important goal is to be a first-mover in new market 
segments to realize high selling prices. Significantly 
reduced product lifecycles result in the need for a 
reduced time-to-market. [4]  
Accordingly, modern product development takes 
place in the tension field of product complexity, 
variety, cost and time. The need for a high product and 
component diversity in combination with the demand 
to enter new markets quickly with a range of locally 
manufactured products leads to an increased demand 
for variant flexibility, and shortened reaction and 
development times. Consequently, the automotive 
industry as well as its suppliers have to adapt to the 
more complex products and production systems and 
shortened processes. [5] 

 

Fig. 1 Enablers of automated production equipment design 
In order to master this, planning and control strategies, 
production and logistic concepts as well as 
technological enablers need to be developed. As a part 
of this, strategies and concepts for the development 
and setup of production equipment have to be brought 
up. These new approaches have to take account of the 
changed requirements and can make a contribution 
towards succeeding in the described tension field. 
Side-by-side to these automotive trends, Industry 4.0 
concepts and technologies, such as self-configuring 
factories and production processes are emerging. To 
enable the regarded visions of highly interconnected 
factories, shop floors and resources, also simpler 
forms of production equipment, such as jigs and 
fixtures, need to be integrated into digital processes to 
become part of the “digital shadow” of the physical 
production environment. [6] 
 
II. STATUS QUO OF PRODUCTION 
EQUIPMENT DEVELOPMENT PROCESSES 
 
Today, in the last steps before serial production, the 
additional time requirement for a redesign or even new 
design of production equipment results in potential 
delays with the risk of being not-absorbable. 
Especially, late design changes of the product and 
potentially necessary redesign iterations of the 
production equipment become an increasing challenge 
because of the shortened development periods. [7] In 
general, even for simple fixtures, a procurement time 
of between 7 and 20 weeks is required. [8, 9] With 
appropriate test times and timeframes for adapting 
these fixtures (often with external partners), the 
formation process of fixtures is thus quickly becoming 
a determining factor in the ramp-up timeline. The 
automated design in context of Rapid Fixture can be a 
solution, because it can adapt the product’s design 
changes automatically and provide the production 
equipment without the need to spend time for a 
(re-)design phase.  
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For the reduction of the throughput time and cost of 
the production equipment development, various 
strategies have been developed, including the 
automation of design processes. During the past 
decades the various approaches have formed the 
research field of Computer-Aided Fixture Design. [6, 
10] In 1997, RONG firstly introduced the term “Rapid 
Fixture”with aconcept mainly focusing on the 
computer aided design of fixtures and setup plans. The 
concept includes a menu-driven locating method and 
selection of locators or clamps. The menu-driven 
design allows a much easier and shortened design as 
well as a user-friendly handling for less experienced 
design engineers. [11] However, the manufacturing 
methods of the fixtures are less innovative because the 
method’s output are setup plans with standard jigs and 
fixtures combined in simple modular fixtures. Such 
kind of fixtures require small batch production and 
simple configuration, which significantly reduces the 
utility for the automotive industry. [12] Today’s 
understanding of Rapid Fixture differs from the one 
RONG described, since today’s concepts have the 
claim to show a holistic approach to the solution for 
the challenges in modern production equipment 
development (Fig. 1). This differentiation is necessary 
because new concepts of Rapid Fixture emerge as the 
additive manufacturing technology becomes 
applicable. Modern concepts of Rapid Fixture 
describe the use of 3D-printed jigs and fixtures in 
order to realize new forms of combination of modular 
supporting elements and additive manufactured 
elements. [13] Therefore, the variant-specific 
geometries of the additively manufactured elements 
are derived from the negative molds of the variant’s 
geometry and supplemented with a modular support 
structure, which enables additional functions such as 
guiding or clamping (Fig. 2). These elements are 
combined with a plug & use-principle to form a 
fixture. The plug & use-principle allows the operating 
equipment to be reconfigured as required in the 
process and thus to represent different variants with 
the same basis. The aim of this approach is to simplify 
the design of the equipment, thus enabling faster 
production preparations and ramp-up processes. In 
this way, the lifecycle of the basic operating means can 
be significantly prolonged and costs can be saved. 
Furthermore, the Rapid Fixture concept bases on an 
automated design of the production equipment. In 
regard to today’s challenges, one key motivation 
behind the automation of such processes is to assure 
the success of production planning, which is highly 
linked to the milestones of product development and 
the so called design freezes. [14]Today’s product 
development is commonly characterized by sequential 
development processes, which are partially 
parallelized in terms of simultaneous engineering. [15] 
Milestones – so called Quality Gates – synchronize 
activities of the involved divisions and external 
suppliers. However, a trend leading to more agile and 
less rigid and deterministic processes is emerging.  

 
Fig. 2 Example of the Rapid Fixture concept 

 
Agile approaches known from software development 
are transferred to the development of physical 
products. [16] In this context agile prototypes are a 
tool, which is used to answer concrete 
customer-relevant questions in order to deliver a 
product with customer-specific specifications. For this 
purpose, these prototypes are developed, used and 
tested together with customers during market 
explorations. Examples of such prototypes in agile 
development projects are mock-ups for validation of 
ergonomic questions or drivable primotypes. [17] To 
be able to provide such agile prototypes, production 
equipment also needs to be provided with short 
lead-times, whereby the need for lean design and setup 
processes of production equipment is underlined 
 
III. ENABLERS FOR AUTOMATED FIXTURE 
DESIGN PROCESSES 
 
To roll out the Rapid Fixture concept and to fully 
automate all kinds of fixtures and production 
equipment development processes, as shown in Fig. 1, 
several enabling technologies are required: 

 Automation algorithms 
 Additive manufacturing technologies 
 Data management 

 
Firstly, the automation algorithms need to be 
developed and be implemented into a software system. 
With this software, the implementation of design 
requirements into complying 3D models is fully 
automated. Secondly, the Rapid Fixture concept 
requires additive manufacturing technologies. On the 
one hand, this technology is able to print fixture 
elements on demand and thus allows to supply fixtures 
quickly. On the other hand, the design possibilities 
through additive manufacturing are a key enabler for 
the automation processes since the requirements 
towards the design of the additive manufactured 
elements are significantly lower compared to 
conventional technologies such as drilling or milling. 
Thus, the high degree of freedom in regard to 
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geometries which can be realized by this technology 
make it more easy to formalize the technology’s 
capabilities into design rules for the automation 
algorithms. Thirdly, a data management is required to 
integrate existing fixtures and lessons learned as well 
as operating data into the automated design process to 
constantly improve the design result. Main objective 
in this context is to close the gap between the analog, 
physical fixture and the virtual design model with the 
help of a closed-loop control circuit (Fig. 3). Thereby, 
the virtual model of the fixture can be aligned to the 
actual state of the physical hardware setup of the 
fixture. This linkage is necessary to provide a virtual 
representation, the digital shadow, of the existing 
fixture and to track all changes, data from operation, 
lessons learned or failures and store it within a data 
model from where it can be derived for succeeding 
design tasks. For retail product development 
processes, product lifecycle management (PLM) 
software as a consistent data management is already 
well established. [18] The concept accommodates the 
various data processing systems of the different steps 
of a product lifecycle and summarizes the output of the 
systems in a central data administration. The Rapid 
Fixture concept presented here combines a data model 
and a PLM-like data management adapted to the life 
cycle of production equipment.  
 
The process model the PLM approach is based on 
includes the steps of product planning, design, work 
preparation, production planning, manufacturing and 
assembly, sales, service and recycling. For the 
lifecycle management of production equipment, the 
underlying process model is not substantially different 
and includes similar steps up to the process step 
‘manufacturing’. However, as soon as the digital 
fixture model is transformed into a physical product 
during the production and setup processes, the 
succeeding processes differ. In contrast to the retail 
product’s assembly, the production equipment’s 
assembly is not necessarily followed by the steps of 
sales and service, but may also include use of the 
equipment, reconfiguration and dismantling. During 
manufacturing processes when the equipment is in 
use, focus is on the equipment’s efficiency as a 
production factor which raises specific requirements 
to a PLM solution for production equipment. 
Following this, to enable the Rapid Fixture approach 
three main aspects need to be addressed: 

 Closed-loop control circuit model for 
development and use of production 
equipment 

 PLM information model in respect to the 
requirements of production equipment 

 Data storage model as an interface between 
lifecycle steps and an enabler for the PLM 
system 

 
IV. CLOSED-LOOP DESIGN AND USE OF 
PRODUCTION EQUIPMENT 
 
The underlying concept for a lifecycle data 
management for production equipment can be 
visualized by a closed-loop control circuit (Fig. 3). 
The system’s inputs are the design requirements, e.g. 
the product workpiece geometry, the usage and task 
definition, etc. Typically, the design system 
implements this information before it is verified by a 
simulation. After manufacturing and setup there is a 
comparison between the developed production 
equipment and the requirements of the usage during 
try-outs and testing. At this stage, every discovered 
deviation in function or quality is analyzed, 
categorized and documented. On the one hand this 
determines whether post-processing of the production 
equipment is necessary or possible at all. On the other 
hand, the regarding knowledge gained during testing 
and use becomes explicit and serves as input for the 
adaption of the regarding fixture, the design of 
succeeding fixtures and the improvement of the design 
algorithms in terms of a learning system. If, for 
example, a fixture breaks or does not provide the 
needed tolerances, this failure needs to be documented 
and fixed in the design and taken into consideration for 
the future dimensioning of similar shapes. Thus, it is 
not only the goal to create a single ready-to-use 
production equipment with the help of try-out 
iteration, but to digitally track the changes of made 
while post-processing, as well as to use these changes 
as an indicator for deriving potential long-term 
actions. As a result, an increasingly precise algorithm 
can be developed with the aid of experience data. This 
long term vision highlights the importance of the 
knowledge and information returned from the 
production equipment’s use. To collect and store the 
data a consistent process information model as well as 
a data model needs to be developed to form a basis for 
the establishment of the production equipment 
lifecycle management. 

 
Fig. 3 Closed-loop control circuit for the return of knowledge from the use 
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Fig. 4 Basic Unit of Idef0 Modelling 

 
V. PRODUCTION EQUIPMENT LIFECYCLE 
INFORMATION MODEL 
 
In order to develop a production equipment lifecycle 
management system and to assess data requirements 
as well as data wells and sinks, a process information 
model was developed using the modeling technique 
"Integration Definition for Function Modeling" 
(IDEF0). [19] This process modelling method 
describes a process by transformations which are 
represented by functions. These functions are 
described in several layers, each representing a 
different degree of detail. The functions of each layer 
are represented with linked boxes while each box 
relies on the following information (Fig. 4): 

 Input: Data or objects that are transformed by 
the function into output 

 Output: Data or objects produced by the 
function 

 Control: Conditions (e.g. data, objects, 
guidelines etc.) required to produce the 
correct output  

 Mechanism: Resources used to perform a 
function 

 
The resulting IDEF0 information model (Fig. 5) 
indicates that there are many different stakeholders 
and involved systems, which can be represented as 
“mechanisms”. This makes it difficult to allocate the 
process to a particular enterprise level, since both 
scheduling (e.g. procurement and process planning) 
and technical functions (e.g. design, simulation) must 
be combined. The numerous outputs of each box show 
how many different types of information are 
generated. Not only the high number of different types 
of information but the fact that most of these 
information are handled with special software, which 
use their proprietary data formats, hampers the use of 
one homogenous data format. Consequently, 
developing a software using a data format, which can 
be used in every step of the process, is one of the 
fundamental challenges for the automation of 
production equipment development. 

 
Fig. 5 IDEF0 Model of Production Equipment Development 

 
The system envisioned, based on the information and 
data model, is able to provide a digital shadow of the 
production equipment resources currently in use as an 
input for re-design as well as for the design of new 
equipment. This is enabled through the return of data 
from the use of the physical equipment and alignment 
with digital data of the equipment in the PLM system. 
Therefore, in addition to primary technical functions 
in the development process and technical data, 
planning and operational data must also be recorded  

and returned. For example, the stock and the state are 
relevant in order to be able to assess whether existing  
 
but unused devices can be modified and adapted in 
order to fulfill the required tasks. Also, with the help 
of the productivity data, it is possible to evaluate how 
efficiently a working tool can be used to adapt 
common solutions to similar tasks. The automation 
does not reduce the number of steps required in the 
process of development, so even in an automated 
process, the different processes and sub-process steps 
must be carried out. Thereby, it is necessary to 
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transform implicit knowhow of designers into explicit 
knowledge, such as design rules and design 
algorithms. Accordingly, a central management of the 
knowledge, design rules and algorithms is required. 
Additionally, the data base also must be able to store 
the contents of the conceptual design, detailed design, 
product analysis and product optimization and product 
documentation. Besides this, production data and 
production planning data have to be integrated.  
Today, most of the information is represented in 
separate data formats while the CAD model provides 
the basis for creating the most of the technical data in 
the product lifecycle. This is referred to as the CAx 
process chain. [20] Information like the technical 
product documentation are derived from the CAD file. 
For example, files such as bill of materials, drawings, 
operating instructions or user manuals can be derived 
from the CAD model of the production equipment and 
are converted from the CAD-native file formats into a 
different format such as PDF. The example of the 
drawing displays how the degree of information detail 
of the CAD model is reduced, so that the 3D elements 
are transferred from parametric models into 2D 
elements with the aid of projections and norms. 
Furthermore, additional information is added which is 
not stored in the original CAD model such as special 
characteristics in the automotive industry, which set 
test routines and test dimensions. Yet, the process 
chain produces documents which have overlapping 
content, so that same or similar information are stored 
in several files or storages. This comes with the 
challenge that information has to be adapted in the 
several derived models, when manipulating the 
information. For example, the derivation of the files 
used for different types of simulation or for work 
preparation can illustrate this challenge. Both 
processes use the CAD model as a basis. While the 
FEM simulation works with surface models and 
volume models, the CAM software uses the feature 
data of the CAD model. In case that one of the steps 
reveals a weak-point of the design, both models need 
to updated. Since these two steps take place at a time 
when the digital model has not yet been transferred 
into a physical product, the short-term return of 
knowledge at this point can be a cost-saving, as the 
model is not a physical product at this point (compare 
Fig. 2). Possible changings of the device can be 
realized before the costs for defective physical 
products arise. This can be emphasized as an example 
for the already practiced use of knowledge return. 
Furthermore, simulations and rapid prototyping can be 
used as examples of steps, in which data formats are 
used that reduce the data of the CAD model during the 
derivation and are expanded with individual 
information that is not stored in the CAD model or 
cannot be saved by a CAD file. For example, the 
parametric property of the CAD model is given up for 
both simulation and rapid prototyping by converting 
the CAD model into an STL file, which basically is a 
mesh of triangles. Before the simulation, however, 

boundary conditions such as material properties, 
applied forces and environmental temperatures are 
added. In order to evaluate the simulation results, these 
boundary conditions have to be taken into account and 
have to be read from the model of the simulation. 
However, the required changes of the production 
equipment which arise from the simulation are 
performed using the CAD model. Regarding the CAx 
chain, this displays challenges arising from the 
derivation of several models of the CAD model. 
Another model variant is derived for use in rapid 
prototyping. Again, the model is based on geometry 
information taken from the CAD model. In this case, 
the model is strongly reduced to a surface model, but is 
expanded by a supporting structure which is required 
by some additive manufacturing technologies, such as 
3D printing or PolyJetting. Thus, given only these 
examples, there are three different data formats, which 
have an overlapping content. However, the data 
formats cannot be re-transformed, bringing up the 
challenge that changes or revealed errors cannot be 
returned within the CAx chain. At the same time the 
possible adaption needs to be added to many different 
data formats. 
 
There are PLM systems, like for example ENOVIA, that 
can automatically derive different models of each 
uploaded CAD model. Even though it does not 
automatically derive all the other necessary models 
which are needed in the process, it can create a surface 
model. This surface model can be used for 
representation or the assembly of large assemblies and 
comes with the benefit of reduced memory 
requirements and is updated every time the CAD 
model is manipulated. Hence, this can be seen as a 
rudimentary automated data management. [21] 
 
Another approach are data formats for the exchange of 
digital models. One of the most prominent standards in 
this area is the STEP data format [22]. The data format 
is based on the ISO 10303 specifications. In different 
application protocols (AP), interfaces and data types 
are designed for particular applications. For example, 
AP 214 is specifically designed for core data of 
mechanical design processes in the automotive 
industry. However, this data format is only able to 
fulfil the requirements of the various applications to a 
limited extent. For example, it is not possible to run 
FEM simulations based on this model or to 3D print an 
object based on a STEP file. 
 

 
Fig. 6 Strategies for Linking Data Formats and Systems [23] 
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Regarding data management concepts, there are two 
strategies for the architecture of software and its 
interfaces for managing data in a product lifecycle, 
shown in Fig 6. The idea of the interaction-oriented 
architecture (a) is to connect the different systems of 
each step individually via standardized interfaces (Fig 
6, a). [23] On the one hand, this gives each participant 
the opportunity to use a data format which meets the 
use case’s individual requirements to the highest 
extent. On the other hand, this variety of data formats 
often comes with a loss of detail at the transformation 
from one format to the other and hinders the 
multilateral exchange of information. Another strategy 
is to use a homogeneous standard for software and 
data formats in a data-centered architecture (Fig 6, b). 
[23] This solution is based on a more complex data 
storage concept meeting the requirements of every 
sequence in the lifecycle and reduces the risk of 
keeping same or similar information in parallel 
formats at different locations. 
 
VI. DATA STORAGE MODEL FOR AN 
AUTOMATED PRODUCTION EQUIPMENT 
DEVELOPMENT 
 
To enable a closed-loop control circuit for the design 
and use of production equipment, a storage concept 
which allows the continuous distribution of 
information upstream and downstream is necessary. 
With this being possible, for example post-processing 
steps following the try-outs can be documented, 
digitally edited and turned into design data to prevent 
differences between the physical device and the digital 
model. In addition to maintaining short-term 
post-processing actions, long-term actions can also be 

derived such as customizing the dimensions for future 
projects to the revealed best practices. Merging and 
centrally managing the information as shown in Fig. 6 
(b) provides the possibility of linking different 
information to each other and thus making 
improvements based on a holistic view. In this way, 
best practices can be identified and expert knowledge, 
in the form of technical and practical knowledge, can 
be recorded centrally to increase the equipment’s 
quality in the long run. This formalization, distribution 
and use of knowledge reduces the need for possible 
try-outs or at least reduces the number of iterations 
needed. This in turn allows to cut down process times 
and to gain speed during ramp-up processes.  
In production equipment development, the design 
serves as an interface for the input of the design 
requirements as well as it represents the primary 
source of information for the data used in the process. 
Likewise, the IDEF0 model shows that the 
development processes during the early stages up to 
the production are based upon the use of data and 
information regarding the production equipment’s 
design. In consequence the technical data needs to be 
the center of the data architecture. 
In the subsequent steps of the production equipment 
development process, the focus lies on the physically 
existent hardware resource, the piece of production 
equipment itself. Consequently, the data and 
experiences generated in these hardware-based, 
subsequent steps must be returned to the design to 
make the information and knowledge useful for 
subsequent projects or to improve the design of the 
existing equipment according to the single source of 
truth concept.  

 

 
Fig. 7 Architecture of a Production Equipment Lifecycle Management 
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Operational data must also be recorded precisely and 
added to the digital state to make this data usable in 
order to assess and evaluate the regarded piece of 
production equipment. In addition, a digital shadow  
 
concept needs to be designed, which allows to 
integrate and evaluate existing data to align the 
physical fixture with the virtual counterpart. It must 
therefore be guaranteed that the regarded data format 
can be used throughout all steps of the lifecycle, as 
well as that the data management offers a way of 
returning the data and experience from the subsequent 
development steps even from the use. 
Fig. 7 shows an architecture that implements a 
centralized data management. The basis is to store the 
necessary data of the process in a central storage. 
Exchange formats, such as the mentioned STEP 
format, can be used in some cases. On the right side of 
Fig. 7 the needed interfaces for returning information 
and data gained from the physical setup are mapped. 
Starting with the demand for a certain operational 
equipment, boundary conditions need to be saved and 
passed to the design subsystem. The left column 
corresponds to a data store for the life cycle of 
production equipment and shows the levels at which 
the data are distributed in the architecture. The basis is 
the design software. This includes the design rules 
with which generic schemes for certain use-cases are 
generated and managed. Based on these schemes, 
specific components are generated with increasing 
information content. For example, different materials 
or different sizes of a device can be based on the same 
scheme. On the right, the change of data categories 
should be emphasized. 
A typical flow of information and data through the 
system could be described as following: Firstly, 
requirements or framework conditions for the 
development of a required resource are stored in the 
central production equipment data storage. In the 
further course of the life cycle, additional data are then 
generated in the different development steps. The 
technical data produced up the first try out are 
independent of the application, so that the gain in 
experience is limited to the simulation results and the 
manufacturing process of the equipment. However, 

these data can also be made use of by the design 
software by suitable interpretation and appropriate 
adaptation of the algorithm. In the next step, 
management and activity data are added to the 
technical information of the model. The experiences 
made in the application are often individually 
dependent on a specific device in a particular 
application. Likewise, information such as the location 
or precise condition data of a device is to be assigned 
to a specific component. The inclusion of the use plan 
has the advantage that the design software can take the 
equipment in use into account and thus adapt new 
designs to them and reuse existing resources.In this 
process, the scope of data changes, from a geometry 
data to a digital shadow (Fig 8). 
Besides the possibility to centrally manage the 
knowledge from the various steps, new possibilities 
for the return of the information and experiences have 
to be created. It must be possible to formulate 
information precisely and to return it. Fig. 7 covers 
this requirement in the field of deployment. Even after 
extensive simulations using various simulation 
methods, e.g. FEM or MBS, try-outs and use still 
provide valuable experience. Today these experiences 
are often returned in the form of e-mails or personal 
conversations with the risk of misunderstandings and a 
lack of precision. The goal, however, is to capture all 
the detected weak points of the production equipment 
as precisely as possible in a standardized way and to 
find both the cause and a solution to the problem, to 
enhance the capability of the design of production 
equipment.  
For the use case of tool development, the tablet 
application "IDA" (Information Digitalization 
Application) was designed at WZL OF RWTH 
AACHEN UNIVERSITY. [24] With the help of this 
software a standardized recording and storage of 
errors directly at the used equipment is possible. For 
this purpose, a user interface is offered in which weak 
points can be assigned to a specific device and can be 
categorized. The application also uses the photo 
function of modern tablets so that errors can be 
directly recorded and marked in a photo, allowing not 
only verbal but also a visual description.  

Fig. 8 Data scope - from geometry data to digital shadow 
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This methodology for knowledge feedback can help to 
ensure that errors are easily returned to the 
development process. The IDA offers the export in a 
spreadsheet format, which makes it easy to use this 
software in existing processes on the one hand. On the 
other hand, this allows the process of evaluation to be 
partially automated in an automated production 
equipment development. In order to have a highly 
detailed representation of the physical component, the 
digital model of a production equipment, it is also 
necessary to digitalize the condition of it and add the 
information to the data storage. With the help of laser 
scanners, production equipment can be scanned and 
shape deviations of a hundredth of a millimeter can be 
detected. [25] By returning these data, firstly, the exact 
form of production equipment can be detected and can 
be used as an indicator for the quality. Secondly, it is 
possible to generate complete surface models from the 
acquired data. These surface models can be used in 
case of the reuse of locator elements, so that additional 
locator elements can be exactly adapted. 
 
SUMMARY 
The need for adapting data management to the 
lifecycle of production equipment has been presented 
in this paper, which results from an increasing number 
of involved stakeholders due to shorter product 
lifecycles and the demand for faster ramp-up 
processes. Automation of production equipment 
development is presented as an enabler for the 
acceleration of product development processes. 
However, the automation can only be successfully 
implemented on the basis of a comprehensive data 
management, which integrates lessons learned and 
existing knowledge for continuous improvement into 
design algorithms.  
Following the example of PLM for depicting a product 
lifecycle, an architecture for a central data storage is 
drawn. This is designed with the intend to create 
framework conditions, which outline a PLM system 
for production equipment. Improvements from 
information and experiences gained during the 
lifecycle can be derived in order to continuously 
improve the design software within a learning process. 
This learning process becomes possible by the return 
of data from the different development steps in the 
central storage as well as using the data from the use of 
the production equipment whereby the validation of 
automatically designed production equipment takes 
place over the entire life cycle. Such a self-learning 
system in the long run forms the basis for 
self-configuring production systems and environments 
in which production equipment is designed and 
deployed automatically and thus is an important 
Industry 4.0 enabler.  
Further steps require development of a PLM system on 
the basis of the described architecture. Therefore, it 
needs to be elaborated how the different formats can 
be centrally saved and integrated in the described 

architecture to automatically evaluate the data and 
derive improvements to the design software. 
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