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Abstract

:

The fundamental problems with component production in the automotive industry are the low quality of the components, the high number of failures, and the subsequent number of complaints. The quality of automotive components is a prerequisite for automated production in a SMART Factory 4.0 in the context of Industry 4.0. Managing complaints is a critical area in the automotive manufacturing industry. The primary goal of this article is to indicate the significance of a CRM system and the importance of complaints management in automotive manufacturing, which improves the quality of the process of producing components while improving the quality of the inputs—the quality of materials, the quality of the human factor, and the quality of the services provided in connection with the components. (1) A Slovak company was selected as the subject of this research, which focuses on the production of automotive parts. (2) The methods of research focused on using economic analysis and instruments of quality management such as the QRQC method, FMEA method, the Ishikawa diagram, and the Pareto analysis and Lorenz curve. This article presents the results of complaints about automotive components: locksets in vehicles. (3) This research shows the basic cause of the problem: a bent pin after riveting in the process of producing the components. In the frame of this research, we suggested corrective measures to eliminate the actual causes of failure in the production of the components. The RPN index reached a level below the limit of 150 (the critical level of the customers’ requirements) after implementing the corrective measures. The total costs of complaints in this year were calculated to be EUR 13.575 and the costs will be reduced gradually after changes are implemented in the production process. (4) A new complaints information system and a new training center are beneficial for solving problems in the production of automotive components. The implementation of a CRM system and other systems are prerequisites for solving customer complaints.
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1. Introduction


The meaning of Factory 4.0 embodies the concept of interconnected and intelligent manufacturing that is focused on the quality of the automotive components entering production processes. The Factory 4.0 solution enables the setup and digitization of operations, connectivity, monitoring, collection, and data analysis. The basic pillars of the intelligent Factory 4.0 strategy are innovation, agility, efficiency, and risk management. These basic pillars of the intelligent Factory 4.0 strategy are also part of complaint management. Problems in the manufacturing of automotive components have always been barriers to suppliers, customers, and the management of companies. Problems with automotive components generate low levels of productivity, poor quality, and high costs and cause the loss of customers. Aichouni et al. (2021) noted that problems with automotive components must be prevented via various innovative methods and by following well-established methodologies of continuous improvement [1]. In the automotive industry, an especially important aspect is the integration of suppliers and customers into the supply chain. Behrens et al. (2007) stated that complaints regarding automotive components must be processed with high urgency and precision by complaint management staff [2].



Aksoy, Yilmaz (2022) noted that a sustainable advantage in competitiveness is orientated toward customers. Companies must place the customer at the center of all activities. Companies must create customer loyalty by offering products and services and providing customer satisfaction. A key element of ensuring customer satisfaction is the effective handling of customer complaints [3]. Phanden et al. (2022) stated that satisfaction is defined by customers expressing their dissatisfaction with unmet expectations and unsatisfied needs verbally or in writing [4].



Problem-solving techniques influence operational efficiencies, reduce the wastage of materials, improve production consistency, increase performance, improve the cycle time in production, and increase financial sources [4]. Currently, production processes in the automotive industry and, especially in the field of automotive components and parts, are highly controlled in terms of output quality, and changes in the requirements of buyers of automotive components and parts are occurring at a faster pace. Successfully handling the production process of automotive components is necessary to focus on the management of complaints. Complaints affect the quality of production and reduce customer satisfaction due to poor quality.



The main goal of this contribution is to emphasize the importance of the implementation of claims management and all modern instruments in automotive manufacturing, which improves the quality of the production process of components and, at the same time, improves the quality of inputs—the quality of materials, the quality of the human factor, and the quality of services.



This research was realized in a Slovak production company which focuses on the production of automotive components and has a significant market share in the automotive industry. As part of this research, we set research questions aimed at resolving complaints about automotive parts from the supplier. The research questions were defined as follows:



RQ1: Which automotive parts from the product portfolio are critical for customers?



RQ2: How many complaints were recorded for the critical component?



RQ3: What are the basic causes of poor quality of critical components?



RQ4: Which factors significantly influence output?



RQ5: What will make it possible to track complaints resolution more effectively?



RQ6: What means can be used to improve the quality of automotive components?



The research questions were consequently analyzed in this article. The company offers automotive components for a wide market of customers, and the highest share of its automotive components is purchased by automotive companies such as Renault (23%), Volkswagen (16%), and Peugeot (13%). Important customers also include the automotive companies Toyota, BMW, Ford, Nissan, and others (Figure 1). The policy of quality improvement in the production of automotive components plays a critical role in the production and the satisfaction of customers. The Global 8D methodology is an innovative method in Industry 4.0 and is used in various production processes. This method, Global 8D, solves all chronic problems [5]. Global 8D is a disciplined process used to identify and solve problems with respect to “root causes”. This method influences customer satisfaction issues and helps reduce warranty costs.




2. Literature Review


Increasing and improving the quality of automotive components production in the automotive industry is based on an integrated management system. This integrated system includes a quality system according to ISO 9001:2016, an environmental management system ISO 14001:2016, and a system of occupational health and safety according to ISO 45001:2019. Sourdin et al. (2021) noted that effective complaint management offers a range of benefits, providing relationships with suppliers and customers, lower costs, and the opportunity for service process improvements. These benefits bring a return on investment (ROI) for companies and advantages in the financial area [6]. Ngai et al. (2007), said a complaint is a negative expression of a restless customer or consumer, about the product, services, and organization’s action [7]. According to Tronvoll (2007), it is an action taken by a restless individual, that involves communicating something unwanted or unacceptable regarding a product or service [8]. The complaints are proof of customer dissatisfaction with the products and services. A simple definition of a complaint is ‘it is a statement that something is unsatisfactory or unacceptable’ by Oxford Dictionaries. Complaint management is the process by which companies systematically handle the problems of customers. According to Hansen et al. (2010), it involves receiving, inquiring, resolving, and preventing customer complaints [9]. This phenomenon is critical because complaints have never been taken positively. The companies do not register the complaints; therefore, this causes more dissatisfaction among customers. An effective complaint management system is a necessity [10]. Managing complaints is a critical activity for various industries. Complaint management is the priority area of the concept of Industry 4.0 in the frame of digitalization, quality, and optimization. The primary purpose of effective complaint management systems is to increase profits by increasing revenues and reducing costs, and using intelligent management systems such as CRM systems (Customer Relationship Management) [11].



The complaints introduce correct consequences that improve financial performance by satisfying customers or employees and improving products, processes, and inputs [12]. Financial benefit creates added value for the company. An effective complaint process may be excellent for staff and customers [13]. To generate maximum benefit from complaints means to have effective complaint management processes to focus on improvement [14]. A model of customer complaint management is developed in terms of marketing strategy. Based on micro factors, firms’ incentives to manage the complaints of customers are analyzed [15]. Innovative techniques for solving complaints have impacts on companies. Those techniques increase operational efficiencies, reduce material wastage, improve the consistency in production, increase production performance, improve the manufacturing cycle time, and ultimately increase the profit [16]. Managerial instruments and application of the Plan-Do-Check-Act cycle (PDCA) with 8D help to achieve reliable solutions and increase the quality of the production processes [4]. Mediated by customer satisfaction, the brand image is a factor that influences the purchase decision [17]. The other managerial implication is that the automotive industry should manage product quality and communicate that aspect with the customers to solve problems with quality [18]. The quality of the automotive components plays a significant role in the reliability of the vehicles, reputation, customer loyalty, and in cost of warranty services [19]. The economics of vehicle quality are solved by a preventive improvement strategy of the key components [20]. Automotive companies ignore the operational value of complaints. The complaint processes are geared toward mollifying customers rather than ensuring that problems do not reoccur [21]. Financial performance and complaints are connected. Important factors are satisfaction, retention of customers, process improvement, employee attitude, and employee retention [22]. In the praxis, several factors have been identified for effective complaint management. These include having clear procedures; providing a speedy response; the reliability (consistency) of response; having a single point of contact for complainants; and ease of access to the complaints process [23].



The performance evaluation depends on the ease of use of the process that evaluates the complaints of customers [24]. The complaints achievement evaluation is orientated to information of the complainant; the staff understands the complaint processes, the complaints are taken seriously, employees are empowered to deal with the situation, and follow-up procedures to check with customers after resolution [25].



In today’s stage of permanent changes, a factor is the costs incurred for the implementation changes due to the emergence of low-quality products and complaints. The most urgent task of today’s innovative companies is the time lessens and costs for change implementation. Complaints management deals with the quality of products pillar, the satisfaction of customers, and the optimization of costs. Quality management system involves solving complaints.



Complaints management means the improvement of the overall management of the companies. An effective complaints management system brings higher productivity, a stronger focus on the customer’s goals and expectations, achieving and maintaining the required quality of the delivered product, building a corporate culture, and reducing the cost of non-compliance.




3. Materials and Methods


The main object of investigation in research was a company operating in the automotive industry. This company focuses on automotive components production. Information resources were drawn from technical documentation, internal documents, and statements of financial accounting. The production company operates in Mexico, Brazil, America, Japan, Malaysia, Thailand, India, China, Russia, and Europe; therefore, it is considered a significant company in the area of producing automotive components in the automotive industry (Figure 2). The production company manufactures automotive components for 15 countries.



The product portfolio (Figure 3) creates access mechanisms—locksets, latches, and handles. This portfolio represents automotive components that are the object of complaints. Automotive components are critical components. Those components create the base of complaint problems and financial problems. The disadvantages are cost problems, loss of customers, and decreasing quality of automotive components.



The company’s product portfolio consists of access mechanisms, starting locks, and keys—locksets, latches, and handles. The basic problem in the company is complaints about these components and especially about the door locks on the vehicle, which cannot be closed under normal conditions. This production process was analyzed, and we investigated the causes of defective components.



The analyze the defective components, we used quantitative methods of the QMS system such as QRQC analysis, Ishikawa diagram, Pareto analysis, FMEA, economic analysis, number of complaints, graphical row graph, and others.



The Ishikawa diagram is a “fishbone” diagram used to show the relationship between problems and possible causes of their occurrence. The principal axis represents the problem. The ribs of the spine are created by individual causes. When solving product quality problems, the following main categories are used: 5M, 6M, or 7M (Material, Machinery, Men, Methods, Measurements, Management, and Mother Nature). The Ishikawa diagram procedure consists of the steps—the problem is represented in the head of the fish, it is necessary to draw the spine and ribs, and the diagram is continued by asking the question “Why?” for each cause of the problem, identifying the root causes using a diagram, and proposing measures to eliminate the root causes. Quick Response Quality Control (QRQC) is a method used in all processes that are defined between individual internal or external customers. The first step is to define the problem through the 5W2H approach. The second step is to determine immediate corrective measures. The next step is the search and analysis of all possible factors of the problem and learning from the problem for the future (Figure 4).



The Pareto diagram is a regularity that can be observed in various areas of industrial activity. The Pareto principle explains that approximately 20% of the causes cause up to 80% of the effects. The Pareto diagram is the base part of the Pareto analysis, which consists of the detections and their frequency. A Pareto chart is a graphical scheme of the detection of the product. Types of detection are shown on the horizontal axis and the cumulative frequency of detection on the vertical axis.The subject of the FMEA method is the analysis of errors and their consequences to propose corrective measures that eliminate existing or potential errors. The advantage of FMEA is that it can be applied not only to production processes and products but also to services (financial, social, and others). The result of the FMEA is the adoption of effective corrective measures that will reduce the risk that the occurrence of an error brings with it. The determined risk number (RPN) links the meaning of the error, the probability of the error occurrence, and the probability of the error detection. In the selected company, the critical RPN number was determined by customers. RPN number means occurrence/severity/detection was 5/5/6, and RPN = 150. Therefore, we consider values above RPN = 150 as a critical error, the range between RPN = 101–149 as a marginal error, and RPN ≤ 80 less than 80 as a negligible error. This makes it possible to compare individual errors and focus on the causes that cause the error to occur.




4. Results


The research was focused on the complaints process due to customer dissatisfaction with low-quality automotive components. The object was an automotive company in Slovakia that deals with automotive components production. The entire research was orientated on finding out the critical cause of low-quality automotive components and finding solutions that would benefit customers. In this research, we wanted to answer the research questions:



RQ1: Which automotive parts from the product portfolio are critical for customers?



RQ2: How many complaints were recorded for the critical component?



RQ3: What are the causes of poor quality of critical components?



RQ4: Which factors significantly influence output?



RQ5: What will make it possible to track complaints and their resolution more effectively?



RQ6: What means can be used to improve the quality of automotive parts?



These research questions were solved step by step.



The entire research on solving the problem with automotive components—the door lock was based on the methodology of quality tools (Figure 5).



We used the QRQC (Quick Response Quality Control) method to detect low-quality products by a customer in the first step of the research. We obtained the answer to the first question: RQ1: Which automotive parts from the product portfolio are critical for customers? The critical portfolio was locks, handles, and latches.



We analyze the number of faulty components (NOK). We obtained the answer to the second question: RQ2: How many complaints were recorded for the critical component? Critical components from the year 2018 were eighteen, whilst in the year 2023, there are now nine critical components (Figure 6).



Due to finding mismatched pieces at the customer’s place, it was necessary to implement immediate corrective measures (Quick Response) to continue production. The problem is the lockset, i.e., closing the door. This problem was identified on the final line at the customer. This problem is based on the function test of the lockset. Based on this, a QRQC team was established, the members of which were process engineers, quality engineers, quality technicians, and the manager of the department under which the production line belongs, and this team solved the problem with the lockset. Due to the high penalties for non-delivery of the component, the cause and its solution are a priority. The error in the lockset was proven (Figure 7).



In the second step of the research, we determined corrective measures for solving the problem of the component—the lock. The corrective measures are: blocking the manufactured locks that were ready to be sent to the customer, organizing an internal sorting of the faulty locks using 100% manual lock inspection, starting sorting of the locks that the customer has in stock, placing a visual aid on the production line, and then, retraining the operators on the occurrence of an error.



In the third step of the research, we analyzed the failures of automotive components in production (Figure 8). It was the answer to the question: RQ3: What are the main causes of poor quality of critical components? By this Pareto analysis was recorded the major causes of poor quality of the automotive components. The occurrence of the most frequent failures on production line X123 recorded the most frequently occurring error—the problem of a bent pin after riveting. The other failures represented incorrect riveting height, incorrect riveting speed, improperly installed spring, electrical failure, and a not connected switch. Complaints management and the solution of low-quality products—components at the customer’s place are a basic prerequisite for retaining the customer and not damaging the good name of the manufacturing company in the automotive industry. We found out in the research which is the most common reason for complaints and which errors represent poor quality output for the customer.



Based on the Pareto analysis, we can conclude that the priority problem on the X123 line is the bent pin after riveting. The percentage expression of this error is 77%, which is the highest share. This failure becomes the basis for finding improvement solutions. The Lorenz curve is based on accumulated error rate data and expresses the number of failures in the 80/20 ratio. At the 80 (%) level, the straight line intersects the Lorenz curve, and the vertical to the (x) axis establishes the priority failures of components in production. Those failures must be addressed to generate economic losses and the loss of customers. In this research for the selected company is the priority error in the production bent pin after riveting. In the fourth step, we prepare an Ishikawa diagram (Figure 9) to identify the causes of the problem and look for solutions to the problem. In this step, we analyzed the answer to research question RQ4: Which factors significantly influence the output? The 5 M factors influenced the automotive components.



On the base of the Ishikawa diagram, we identify the failures of the problem (Figure 8) in the production at the line X123. Based on the analysis of the causes of the main problem, we determined the causes that need to be eliminated and proposed corrective measures according to the 5M category. These causes were physically checked, and control points established, which are shown in Figure 10.



Corrective measures eliminate existing or potential errors in the production process and are a tool for solving problems and subsequent complaints from customers. It is the answer to question RQ5: What will make it possible to track complaints more effectively? Corrective measures for the identified causes were defined as follows and implemented in the production process:



1M—changing the dimensions of the rivet nests;



2M—riveting height control after five products;



3M—introduction of a training center;



4M—determining the position of the springs based on the project documentation;



5M—established preventive maintenance of the rivet nest.



Based on the identification of the causes according to the Ishikawa diagram, corrective measures were determined and implemented, which we followed by an FMEA analysis (Table 1) using the risk measure point, which represented a critical value of RPN = 150 according to customer requirements. The critical value RPN (150) was calculated by the factors of occurrence, severity, detection of potential causes of failure, and mathematical multiplication. RPN values above 150 represent critical errors that need to be addressed. After applying corrective measures, we evaluated the significance, occurrence, and detectability of errors and calculated the value of RPN, which was then again compared with the critical value of RPN = 150. Corrective measures were implemented in the production process:



RPN index—the occurrence, severity, and detection shown in Table 1 count multiplication of the factors and it determines the number of RPN.



By applying corrective measures that ensured the pin bending stopped after riveting, it was possible to reduce the number of non-conforming products, which led to increased production efficiency, a reduction in the creation of non-conforming pieces, and speeding up the process of final testing of locks on the X123 line.




5. Discussion


The complaint management system is a priority goal of the strategic management of low-quality outputs but there are also complaints about automotive components in the automotive industry. Pekarčíková et al. (2019) noted that digitalization effects with the rapid accumulation of information, development of technologies, and the processes’ intellectualization pose global challenges for future production in the automotive industry [26]. The answer to the research question: RQ6: What can be used to improve the quality of automotive components production? The management of complaints and the solution of low-quality products—components at the customer’s place are a prerequisite for retaining the customer and not damaging the reputation. Because there were repeated complaints in the manufacturing company in the automotive industry, it was necessary to introduce a system for effective management of complaints. Constant improvement of processes, which is also the process of complaints, plays a role in competitiveness. The company focused on the information system for complaints registration (Figure 11), which was introduced and minimized.



The complaint management system monitors the condition of the complaints on the timeline. The state of the complaint is displayed graphically using identifiers:



Green point—the complaint is being resolved.



Orange point—the complaint is awaiting approval.



Redpoint —the complaint has a delayed status or is rejected.



According to the company’s standard, the processing complaint time.



Quick Response: 24 h after receipt of the complaint.



Plan Do: 7 days after receipt of the complaint.



Check Act: 14 days after receipt of the complaint.



Closure: 30 days after receipt of the complaint.



An indicator of the complaints process is the complaint time. Every customer making a complaint expects the supplier to resolve it in the shortest time. The set period for closing a complaint was 30 days (Figure 12).



This term depends on the type of complaint. It must be included in the contract with the customer. This 30-day deadline has to be observed and monitored. Monitoring is carried out by creating a graph every month. The diagram presents complaints CLM008989-CLM009371 (title, number), the number of days of solving complaints, and the limited time of complaints is 30 days (red color). The quality technician is responsible for this task. Based on the processed complaints and their resolution, we can conclude that the resolution of the complaint is approaching the target value of 30 days.



Makarova et al. (2019) noted that the new conditions require education to train creative people who are capable of solving complex problems using innovative tools [27]. Computer models, construction sets, and simulators allow the employee to solidify knowledge and gain skills in its practical implementation in situations that simulate reality. In addition to professional skills formation, computer simulators successfully develop creativity, professional intuition, and teamwork skills. All of this allows for a significant improvement to the quality of the production process [27]. Corrective measures for the identified causes were defined and implemented in the production process: 3M introduction of a training center (Figure 13).



We analyzed the shortcomings of employees in the area of complaints and their impact on complaints. As an innovative change, it was inevitable to design and implement training centers. These centers have to help new employees who will be hired for the position of production line operator. After the implementation of all formalities, basic training on the production process and the transfer of employees to the training center will follow. The training center will consist of two pre-production lines (A1, A2) and two production lines (B1, B2), each of which contains four production stations—P100 to P130. In the training center, two employees will be able to be trained. The main tasks of trainers will include the following activities: familiarization of new operators of the production line with standards, preparing operators during the entire training in the training center so that they successfully pass the final assessmentinvolving the entire team and interactivity of participants, leading training participants to active participation, and noting the manual skills of individual participants in order to be able to recommend them to production for specific products. The trainer must not use foreign words or abbreviations without explaining them, and the trainer must realize that new workers do not know the company’s standards, so he must explain them and keep repeating them.



Every day, it will be necessary to hand out the relevant cards to the operators and familiarize them with general instructions that describe the individual topics trained on that day. The training will last 5 days. The first 4 days will take place in 3 h blocks, and the last day will take place as follows: 1.5 h—repetition of knowledge from the previous days, testing in the form of a knowledge test—evaluations from the testing will be recorded in the “Operators Training Center” file, which will be accessible to supervisors of individual departments, direct superiors and the company’s HR department.



After the end of the training process, all employees who have successfully completed the TC will be divided into individual production or pre-production lines according to the results of the evaluation from the training center. We assume that the introduction of the training center will significantly contribute to reducing the occurrence of complaints due to the failure of the human factor, which ultimately has a significant impact on reducing the costs of poor quality. Corrective measures implemented in the production process (Figure 14): 1M—changing the dimensions of the rivet nest, 2M—riveting height control after 5 products, 5M—establishing preventive maintenance of the rivet nest. The red line in Figure 14 defines the new dimensions of the rivet nest, the height of the rivet nest, and the angle for a nest of rivets.



The overall quality is a prerequisite for meeting the expectations of the company’s customers, developing business, and ensuring growth. An important role in improving quality is played by prevention and control, which is carried out through internal quality audits in the process of preventive maintenance of lines. Internal audits make it possible to remove and verify the effectiveness of the corrective measures taken.



As part of the research, we evaluated the consequences of the total claim in 2023 from an economic point of view as follows (Table 2).



The overall process of the complaint to Romania was implemented on the basis of communication with the customer and after the implementation of corrective measures. In addition to technological, technical, and personnel deficiencies, economic costs in the production company were also recorded. The cost of the claimed door locks reached the level of EUR 13.575.



The general recommendations for the automotive components manufacturing industry:




	
Review customer requirements for specific components.



	
Check the production of components with valid documentation and design.



	
Perform an incoming inspection of materials for the production of components.



	
Continuously control the production of components in individual phases.



	
Regularly inspect and train employees at the production lines.



	
Perform preventive maintenance of machines.









6. Conclusions


For effective complaints management, necessary factors to consider include satisfaction, retention of customers, process improvement, retention of employees, quality outputs, communication with customers, reducing failures of the products, looking for causes of complaints, and others. Problems in automotive components manufacturing have always been barriers to customers but also the management of the company. Automotive component failures lead to low productivity, low quality, high costs, and loss of customers. Complaints management is a priority area of the Industry 4.0 concept within the pillars—digitization, quality, and optimization. The priority goal was to present the importance of complaint management in the automotive industry because automotive components create part of production and influence the quality of products. The object of the research was a company that focuses on automotive component production as locks, handles, and latches. As part of the algorithm of steps, we proceeded as follows: description of the problem using the QRQC method and analysis of the number of defective components, determination of corrective measures to solve the problem of the parts—lock, analysis of production failures on the X123 line, creation of an Ishikawa diagram and solution of the problem with the automotive parts. This article presents the results of complaints about components—locks in vehicles. In the research, we found the priority cause of the problem—a bent pin after riveting in the production process. In this research, corrective measures were proposed to eliminate the existing causes in production: 1M—changing the dimensions of the rivet nest, 2M—checking the riveting height after five products, 3M—introducing a training center, 4M—determining the position of the spring rivet based on the project documentation, 5M— preventive maintenance of the rivet nest. A training center has been established to minimize human factor errors in automotive components production. The total cost of complaints this year was EUR 13,575. These costs would gradually decrease until the end of the year. The new information system for complaints is beneficial for solving problems in the automotive industry and allows monitoring time intervals for handling customer complaints. The first strategic vision for automotive companies is the significance of using, implementing, and improving the CRM—customer relationships system. CRM system is a form for managing all company’s relationships and interactions with customers and potential customers. CRM system helps companies stay connected to customers, streamline processes, and improve profitability.
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Figure 1. Market share of automotive companies—customer portfolio. Internal documents. 
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Figure 2. Worldwide divisions of the parent company. Internal documents. 
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Figure 3. Product portfolio of the company—automotive components. Internal documents. 
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Figure 4. QRQC algorithm for solving problems of automotive components. Own source. 
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Figure 5. Algorithm of research of the problem with automotive components. Own source. 
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Figure 6. Number of detected low-quality automotive components. Own source. 
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Figure 7. The right product (OK) and the wrong product (NOK). Own source. 
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Figure 8. Pareto analysis of failures in the production. Own source. 
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Figure 9. Ishikawa diagram for problem in the production. Own source. 
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Figure 10. Base causes of problem bent pin after riveting. Own source. 
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Figure 11. Implemented incident management system. Internal source. 
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Figure 12. Solving the complaints in a time interval. Internal source. 
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Figure 13. Training center. Own source. 






Figure 13. Training center. Own source.



[image: Applsci 13 08402 g013]







[image: Applsci 13 08402 g014 550] 





Figure 14. Preventive maintenance of the rivet nest. Own source. 
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Table 1. FMEA results of the corrective measures.






Table 1. FMEA results of the corrective measures.





	Category
	Risk Priority Number

Current Status
	Risk Priority Number

New Status





	1M
	432 (6/8/9)
	96 (3/4/8)



	2M
	150 (5/6/5)
	105 (3/7/5)



	3M
	175 (7/5/5)
	120 (4/5/6)



	4M
	392 (7/7/8)
	135 (9/5/3)



	5M
	180 (6/6/5)
	90 (3/5/6)







Own source.
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Table 2. Amount of complaints costs.






Table 2. Amount of complaints costs.





	Costs
	Value (EUR )





	Operating costs
	2621.90



	Costs of sorting complaints
	3827.20



	Transport costs
	1422.30



	Costs for changes
	3799.24



	Costs for modification of testing
	1904.20







Own source.
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