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Summary: The introduction of information technology and computers in the design process enables easier, faster and more accurate design of welding technology, as well as higher quality, repeatability and traceability of processes. This paper presents the modeling of welded construction maintenance activities by IDEF0 methodology. Modeling maintenance activities on a welded construction using IDEF0 methodology (Integration DEFinition), the software implementation of which is the BPWin (Business Process windows) CASE (Computer Aided Software Engineering) tool, allows functional decomposition and design at all levels of the system that consists of workers, machines, materials, computers and information. 
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1. INTRODUCTION 

Welded constructions control need to be assured for the purpose of their efficiency and avoiding serious problems occurence in their manufacturing and usage. The control should involve design, material selection, manufacturing and accompanying examinations.

For a system which comprises people, machines, material, computers and information standard IDEF0 provides functional decomposition and design at all levels along with creation of documentation with revision of ISO 9000: 2000 standard, as well as reengineering of business processes, better communication between members of the project team, users and managers. At the same time, this standard enables functional work performance in management, especially bigger and more complex projects while providing elements needed for information modeling at the same time.
2. MODELING OF ACTIVITIES  OF WELDING TECHNOLOGY DESIGN – BPWIN METHODOLOGY
Development of information system should be used to define as objective image as possible of the past, present and future state of a real system, as well as a basis for further development and application of information technology. Development of information system is provided through the following stages: functional modeling, information modeling, applicative modeling and implementation [1].
Standard IDEF0, i.e. CASE Bpwin tool is used to carry out functional modeling (methodology from top to bottom) and it is necessary to carry out the following activities: functional decomposition, definition of users’ requirements and technical prerequisites.
Implementation of the research will involve IDEF0 standard application for modeling welded construction maintenance activity.
2.1. FUNCTIONAL MODELING
Functional modeling activity is carried out by CASE Bpwin tool, while IDEF0 standard is used for the process of welding technology design modeling. There follow detailed functional modeling activities.
2.2. FUNCTIONAL DECOMPOSITION
Within this activity we will define system limits and activities tree for welding technology design and perform activity tree verification.
2.3. SYSTEM LIMITS DEFINING
Process modeling i.e. welding technology designing is adjusted with the ISO 9000 standard requirements for quality assurance which prescribe composition of accurate documentation, in this case, a welding technology specification [1, 2].
The process output is a documented welding technology specification which will provide repeatability and traceability of the process, i.e. the same quality for each subsequent product. It could be said that documentation improves routine and assures quality.
Thus, a database i.e. welding technology specification base available in every moment will be created so that its browsing provides knowledge i.e. information about previous welding procedures.
Context diagram shown in Fig. 1. defines a model framework of welding technology design. Input values are customer requirements defined in a contract and by exploitation conditions, required reliability, welding quality of the welded construction and quality of the base material. When the welded construction is designed by a manufacturer, another input value is added – the customer satisfaction. The output values are customer response and the welded product. Standards,  laws and regulations present control in welding technology design process, while mechanisms in this case are technological performances of the manufacturer shown through equipment and people. 
Decomposition diagram shown in Fig. 2 defines levels and details of welding technology design. The welding technology design activity at the first level is decomposed into five activities: contract and design analysis, welding process determination, welding technology definition, quality control and welded construction maintenance. [3].
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Fig. 1. Context diagram of a welding technology design model
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Fig. 2. Decomposion diagram of welding technology design
2.4. ACTIVITY TREE DEFINITION
Fig. 3 shows welding technology design activity tree. Contract or project analysis activity is decomposed into the following activities: contract requirements analysis and construction requirements analysis. 
Welding process determination activity is decomposed into the following activities: technologibility analysis, working conditions defining and workers’ training analysis.
Welding technology definition activity is decomposed into the following activities: defining the order of manufacturing activities, welding parameters defining and equipment selection.
Quality control activity is decomposed into the following activities: defining the control spot,  defining the control parameters, controlling, maintenance of measuring-controlling devices, development of welding technology qualification and development of welding technology specification.
Welded construction maintenance activity is decomposed into the following activities: welded product installation and commissioning, monitoring welded product in use, welded product servicing and withdrawal of welded product.
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Fig. 3. welding technology design activity tree
3. WELDED CONSTRUCTION MAINTENANCE
Welding construction maintenance i.e. monitoring welded product should indicate to closing the quality loop [4]. A series of operations is done within this activity which can be shown in decomposition diagram. Fig. 4 shows decomposition diagram for welded construction maintenance activity which is implemented through the following activities: welded product installation and commissioning, monitoring welded product in use, welded product servicing and withdrawal of welded product - liquidation.
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Fig. 4. Decomposition diagram of welded construction maintenance activity
3.1. WELDED PRODUCT INSTALLATION AND COMMISSIONING
This activity is performed by experts provided by the manufacturer or the customer so the customer could have better insight into the characteristics of the product. Hence, the instructions are a compulsory part of users’ documentation where instructions for the product use and maintenance are clearly described. 
In order to perform this activity the following is necessary: preparation for embedding where the competence regarding product installation is regulated, control of document compliance with the received product and analysis of installation instruction, installation according to the instruction with tools and implements complying with the quality and with control of availability of all resources necessary for installation (space, energy, etc.), visual control, which provides damage remedying on the spot and similar, examining and solving of inconformity and documenting a product delivery.
3.2. MONITORING WELDED PRODUCT IN USE
In order to perform this activity the manufacturer should collect the following: reports from the customers, failure analyses and data about reliability of welded construction. Based on the collected data, an analysis can be done of causes of problems and actions which could be undertaken to solve them. It should be borne in mind that activity of monitoring of welded product in use comprises: monitoring of the product in the process of exploitation, suggestions and complaints about the product and development of relating report.

3.3. WELDED PRODUCT SERVICING
Servicing establishes confidence in manufacturer-customer relationship.  Monitoring of product servicing provides detection of its deficiencies during its shelf life phases [5]. This activity involves product maintenance, creation of necessary documentation, training of customers and product quality monitoring. 
3.4. WITHDRAWAL OF WELDED PRODUCT - LIQUIDATION
Implementation of this activity involves clearly defined reasons (due to product deficiencies or people and environmental safety requirements and for providing product recycling), defining of the withdrawal procedure due to detected deficiency, monitoring the activity of product withdrawal, defining periodical validations and assessment of efficiency level.
4. CONCLUSION 

 Introduction of information technologies i.e. computers in design process, an easier, faster and more accurate design of welding technology is provided. More accurate design of welding technology may provide avoidance of undesirable defects costs which may occur in welded construction development phase. 
Welding process modeling provides easier management i.e. management of welding process. Easier management involves functional decomposition of welding procedure at all levels and creation of documentation in compliance with requirements of a series of ISO 9000 standards.
Modeling of welding technology design process was performed by means of IDEF0 standard i.e. its software realization of CASE Bpwin tool which is approved by ISO organization as a tool for quality system introduction. 
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