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Summary: Modern business conditions have transformed the whole world into a single, global market where everyone has an equal chance to succeed through competition, but only the companies that are organized and flexible in their business surroundings may occupy an enviable position among their global competitors. The answer to this market trend, not only for foreign but also for domestic companies, is in the introduction of Lean Six Sigma concepts in their business. The paper describes the case study of a Serbian company, which ensured its place in the market through an efficient quality system and application of Lean methods in processes. The aim of Lean implementation is to enable the company’s way to business excellence. The paper first analyzes all the processes of the company, and then determines the real state of the company’s business in terms of Lean Six Sigma concepts by applying specific management tools. The real state, with all the advantages and disadvantages, is analyzed in the end, in order to identify development opportunities for gaining competitive advantage and creating an enviable market position. 
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1. INTRODUCTION
In a situation where many authors point out that quality has become a key factor for success in the global market, the awareness of the relationship to quality and determination of appropriate models for its measurement rises increasingly. Market changes that occurred in the second half of the twentieth century, the processes of globalization and standardization, have caused a change in the attitude towards quality. At a time when the material produces (products?), highly standardized in terms of quality, design and price, are more similar to each other, the quality of service delivery of the product becomes a key element of market differentiation of supply and competitiveness in the market. Companies make great efforts to reduce costs and increase competitiveness. 
Modern business is characterized by the constancy of change. These changes, whether they are coming from the market or are initiated by the company, include smaller or larger adjustment of business. Business adjustment means a continuous improvement of the existing or a structuring of new processes and activities. 

A response to the new conditions imposed by the market can be found in the Lean Six Sigma method. The efficiency of successful implementation of Lean Six Sigma tools is shown by the example of the production process of electronic components for the automotive industry. The example shows the real state of the business by applying Lean Six Sigma tools, followed by an analysis of the business to discover opportunities for the improvement of business operations to the level of Lean Six Sigma. 
2. IMPLEMENTATION OF QUALITY TOOLS IN THE AUTOMOTIVE INDUSTRY
Automotive industry, global in its character and with annual production of more than 50 million light vehicles, is a pillar of the national economy, a hub of economic development and is strongly associated with supporting industries such as the industry of components and raw materials. 

A car is usually composed of 20,000 to 30,000 parts, and none of the biggest producers can self-produce all the parts. Therefore, automotive manufacturers must conduct "outsourcing" of production (external sources of supply) or buy finished products (such as tires and batteries), including the products manufactured abroad. Automotive manufacturers implement successful quality and management tools to keep up with the global development of the market and achieve a competitive advantage with the improvement of the process and the entire production, and the same is expected from the manufacturers of components and parts for cars. 

An example of a successful application of quality tools and methods in order to improve the process is the Yura Corporation. The Yura Corporation is engaged in the production of electronic components (cable installation) for the automotive industry. It covers more than 60% of needs of the Hyundai and Kia Motors companies for cable installations, and it has been producing cable installations for the ACCUmotive company since last year. The present paper will present the application of tools and methods in the manufacturing process of the electronic components in the Yura Corporation, in order to improve the process to the Six Sigma level.
3. WASTE IN PROCESS
Waste is everything that adds cost or is time-consuming without adding the value to the process [1], [2]. Table 1 shows the data that was recorded in 2015, which represent the waste in the process of automatic cutting and riveting for an individual workplace. The percentage of activity by time is calculated and converted into money costs in the RSD currency. The calculation is based on a minimum price of labor of 121.00 RSD, 7.5 working hours per day and only one worker. In the "Remarks" column symbol ↑ shows the activity which adds value to the product, and X indicates the activities that mostly affect the waste, ie. do not add value, and those activities will be further analyzed in detail and improvements will be proposed for them. 

Table 1. Types of waste in the process of automatic cutting and riveting
	Type of waste
	Share in total time (%)
	Spent time  (min)
	Costs per day (RSD)
	Costs per year (RSD)
	Remarks

	Over-processing
	26%
	117
	235.95
	86121.75
	↑

	Waiting
	24.5%
	110.25
	222.34
	81153.19
	X

	Defects
	23.33%
	104.99
	211.72
	77277.71
	X

	Movements
	18%
	81
	163.35
	59622.75
	

	Transport
	6.77%
	30.45
	61.44
	22424.78
	

	Over-production
	0.70%
	3.15
	6.35
	2318.66
	

	Inventory
	0.70%
	3.15
	6.35
	2318.66
	

	Total
	100%
	450
	907.50
	331237.50
	


It can be concluded that if over-processing is ignored from the analysis, waiting and defects make up to 47.83% of the total time. Since over-processing is shown in the table as the activity that adds value to the product, the process will not be analyzed further. As for the aforementioned two largest types of waste, waiting and defects, these will be further elaborated on the basis of an analysis of data from 2015. 
To talk about how these two types of waste affect the process, it is important, once again, to specify the data from the table. If it is calculated that the cost per day for waiting is 222.34 RSD, and daily costs for defects are 211.72 RSD, the annual amount is 81.153,19 and 77.277,71 RSD, respectively. The total amount for one work phase is 158.430,90 RSD. If this number is multiplied by 382, which is the total number of workers, ie. working places, the total amount of waste is 60.520.560,22 RSD.  

The goal for the year 2016 was to reduce costs and waste for waiting and defects by 15%, ie. 60.520.560,22 RSD, and reach 51.442.476,14 RSD, thus saving 9.078.084,38 RSD. In order to achieve the set goal, a detailed analysis of the data, on the basis of which it will be decided in what way the changes will be implemented, is shown below. 
4. PARETO ANALYSIS
Pareto analysis represents the process of selecting priority issues for solving, and it is used to focus on the vital minority (20%), which leads to a significant improvement (80%) [3]. By introducing appropriate corrective and preventive measures, it is possible to prevent problems from  ever occuring in the future [4]. By using the Pareto diagram, waste in the process of automatic cutting and riveting is visually presented, and the cumulative curve shows the share of joined waste (Fig. 1). 
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Fig. 1 Pareto diagram for waste types
Types of waste transport and over-production do not represent a significant share of the total waste, therefore the analysis will include only the waiting type of waste, which has a significant part in the total waste. It was determined that the losses converted into RSD per annum are 81.153,19 per workplace or 29.620.914,35 for all workplaces. If we calculate a defined target of 15% of cost reduction, that leads to 26.557.380,25 RSD.
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Fig. 2 Sum of non-operating time (min)
Observing the diagram of the sum of non-operative (na slici stoji ‘operating’) time (Fig. 2), it can be found that problems with the applicator make 56% of non-operative time. Further analysis of this problem shows that the main problem is a short lifetime of the shaper of the applicator and low resistance of these tools to constant use. For example, the price of one applicator is 80.00 RSD per piece, and the lifetime of the applicator of the current supplier is 400,000 beats. 
The proposal that can solve the problem is to change the supplier of these tools, and from now on use the tools manufactured by the MECAL company. These tools are more expensive by as much as 50% and cost 120.00 RSD, but it should be taken into consideration that their lifetime is 4 times longer, or 1.600.000 beats, with a significantly higher resistance of materials to constant use, which can contribute to significant money savings. Other time losses, ie. losses in the form of mechanical defects, make up 44% percent of the total non-operating time.

In the total waste time, defects make up 23.33%. Reworking of these defects complicates the manufacturing process even more, so we should bear in mind how delicate and important this type of waste is. Also, it is worth mentioning that it was established that during the process of reworking other issues occur as well, and they impact the quality of the product directly. Further analysis showed that the lack of education and poor quality of the applicator shaper are the two biggest causes of spring out core problems. 
5. STATISTIC PROCESS CONTROL OF RIVETING HEIGHT PARAMETER
The share of defects in the total waste time is 23.33%. If it is known that recorrecting these defects includes an extremely complicated manufacturing process, and we should have in mind how sensitive the field of defects is. 
Bearing in mind that the special parameter of riveting heights is of great importance both for the final (external) customers and for internal customers, ie. the following process should be monitored by statistics, in order to better control and timely identify possible inaccuracies or instability processes. Statistic Process Control – SPC is an analytical tool for decision making that allows one to see when the process is working properly and when it is not [5].
In this case, the size of the LOT ranges from 50 to 100 pieces, depending on the conductor cross-section that is the subject of work. Duties of each operator are that after they do the adjustment, they need to perform the measurement of samples using a measuring instrument – a micrometer. The results obtained should be entered into the software via the input cable, and the software calculates indexes, with which it is possible to monitor the whole process in details.

The report of CPK for one terminal, for the period from 01/05/2016 to 15/05/2016 is shown in Figure 3.
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Fig. 3 Report of CPK for terminal
The report of CPK enables us to see whether the process is stable or not. If we consider that the value of CPK is 1.453, and that it is known that its value is in the range of 1.33 to 1.67, as it is shown in Figure 3, it is evident that it is in the marginal area. However, after determining the improvement measures, this value will be brought over the value of 1.67.
6. CONCLUSION
Based on this example it is important to highlight that all companies can dramatically reduce losses by applying Lean Six Sigma tools, methods and techniques. It is necessary to make a precise analysis of all processes in the company and determine what their flaws and problems are. Then, the techniques and methods for the improvement of processes and product quality can be applied. 

It is very important that all employees, from top managers to production workers, know the essence of Lean and ways of its implementation. This can be achieved by continuous training and education of workers about the application of Lean Six Sigma in the production process. 

Finally, it can be concluded on the basis of a large number of practical examples that the application of the Lean Six Sigma concept is a key to success that cannot be achieved easily, but whose effects are far greater than the investment of time, effort and resources. It contributes to increasing the productivity and effectiveness of the operations in all companies that decide to implement Lean Six Sigma methods and tools.
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