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Abstract: 
Within the unique and small series industrial product development, especially custom-made products 
assuming major responsibilities on management is required: assuming the responsibility of innovative 
technological solutions that ensure quality, the specification of purchase components with a 
reasonable quality/price rate, and with a quick response to market requirements with a very short 
production cycle. The generic product development model, based on the use of ontologies, will allow 
addressing the structuring of a variety of products, even of families of products, so that future projects 
may benefit from the historical background of a certain configuration. The purpose of this paper is to 
develop a generic ontology model for machine, machinery and equipment type products, which should 
be a support tool assisting the decision making on the structure and composition of the product. For 
the development of an ontology of an industrial product type it is required a framework common to that 
of design engineers. We summarize the results of product structuring operations developed in the 
design of the maintenance and service machines of sewerage facilities. Steps were taken in view of 
the ontological approach of the development process for the following types of equipment that are part 
of the same family: Suction Cum Jetting Machine, Cesspool emptier and Sewer Jetting Machine. 
Following the analyses carried out, 14 macro-structures were identified with which one can structure 
any type of machine mentioned above. Approaching the product development starting from 
subassemblies implicitly allows paralleling the design activity with the manufacturing activity. 
 
Keywords: custom-made product, industrial product development, ontology engineering, innovative 
support tool, Protégé 
.  
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1. INTRODUCTION 
 
Product development has focused in recent years on users' requirements. Excellence in this type of 
activity is supported by the use of the CAx systems from the product design phase and until its 
removal from service. An important aspect of these activities is the data management process that 
requires a holistic approach, a fusion between application systems, data, processes, techniques and 
skills. The product life cycle management through a PLM solution allows the inclusion of all the 
elements needed to ensure its traceability, such as modelling, document management, numerical 
analysis, the capitalization of know-how, etc., and of all the components of the information system that 
provide monitoring the product from manufacture to marketing and then to its disappearance or 
recycling (Zina et al., 2006). 
 
Developing a product from idea to product design, draft, technology, production planning, 
manufacturing, operation, until it is withdrawn from service, requires activities that are based on 
reasoning, logic, technological, manufacturing, trade structures etc., all based on knowledge. 
However, the final cost of a product is heavily influenced by the quantity and quality of knowledge, still 
from the design stage. In a general framework, the competition on the developers of innovative 
products market is strongly influenced by the knowledge of the following basic concepts: cost, quality, 
training conditions, warranty, and post warranty services. For example, an accurate manufacturing 
cost estimated at the design stage leads to higher chances of success and a controlled competition. 
According to Sullivan, Bontadelli, and Wicks (2000) the design phase determines between 60% and 
80% of the final cost of the product in the form of materials, construction costs, capital investment or 
ancillary costs. It is shown by this example that the design phase, not exceeding 5% of the product 
project budget, may influence both the final cost of a product and the economic performance of the 
company. Our own research on the development of one-of-a-kind or small series products led us to 
data showing that less than 1% of manufacturing costs were the costs of product design. 
 
Given this finding, manufacturers take a high risk if the design phase is not well coordinated and 
supported by the knowledge base in various fields. Some of these risks are due to frequent changes 
of design solutions, budget alteration or implementation deadlines. The corporate objectives regarding 
profitability, competitiveness, innovation, quality increase, launching of new products, customer 
satisfaction and sustainability can only be achieved through the strategic approach of change 
management and understanding of all the factors influencing change. 
 
Noting that a successful integration of information could not be achieved without an effective strategy 
on the exchange of information, many authors of artificial intelligence have developed techniques for 
capturing and representing knowledge in order to build a knowledge base in various fields. The 
existence of common knowledge within product development has given rise to the idea of meeting 
them in a common structure or a common vocabulary which then became "ontology". 
 
Based on these findings, in this research we aimed to define a method of structuring a product with 
precise customer specifications and to create a generic ontology that can be addressed by this 
method. The solution was tested on a process of structuring members of a family of the maintenance 
and service machines of sewerage facilities. 
 
2. PRODUCT DEVELOPMENT AND CUSTOMER-DRIVEN MANUFACTURING 
 
Changes in the design process are intensified by shortening the product development time, by 
requiring a certain degree of innovation or by overlapping of activities in the product development 
process. To meet these challenges, designers are forced to take some risks in their work. These risks 
can be reduced by a constant access to information in a timely manner. Reusing the data from 
previous projects and the simultaneous coordination of certain product development activities will 
determine shortening the time of product launch on the market (Drăghici, 1999). 
 
Designers use about 70% of their working time for the search and management of the knowledge 
involved in product design, so there is a significant decrease in the productivity of this activity (Kuffner 
& Ullman, 1991). Stauffer and Ullman (1991) studied why designers waste so much time to organize 
the knowledge of previous projects. One problem identified is that this knowledge is either 
inconsistently organized or not at all. 
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5. CONCLUSIONS 
 
In this paper we presented a model of modern development of industrial products with an engineer-to-
order approach. It can be said that this model is based on systems engineering principles, since 
according to them are defined the product development phases, beginning with the assessment of 
requirements and ending with product testing. These principles are presented and applied in all 
branches of product collaborative development. 
 
The whole process described as an ontological framework of product development was successfully 
validated by the results obtained and the solutions to design contracts concluded with SC ADISS S.A. 
 
Considering the results of the case study presented in this paper the following conclusions are to be 
underlined: 

• Using the principles of product components hierarchy, we created a generic ontology that can 
be used when addressing the structure of any industrial product; 

• Practically, for any product and at anytime, one can complete the structure of subassemblies 
and parts, being able to perform any review, update, and knowledge annotation; 

• The ontological model allows in addition to providing a product structure the creation of a 
knowledge base of components (subassemblies and parts) with information on the functions 
they fulfill, on their origin, and attachments to other parts or products; 

• A steady accumulation of knowledge will increase the volume and diversity of the knowledge 
base and will allow a prompt approach to the process of product structuring; 

• Given that through the created generic ontology one can promptly generate product 
structures, we believe that this approach should become a current method in the design 
process. 

 
The ontology of product development and especially of the families of products represents an 
innovative support because: 

• It contributes to a rapid product structuring within a family of products; 
• It contributes to the prompt specification of the components and subassemblies that are 

purchased from specialized companies;  
• It allows the product development on subassemblies and implicitly the parallelization of design 

activity;  
• Innovating on each component is the innovation of a product family;  
• It creates the support for the collaboration in view of innovation and of open innovation;  
• It enables the parallelization of production with the design of subassemblies in detail. All those 

presented above represent in fact the sustainability value of the industrial product ontology 
development. 
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