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Abstract

This paper is a detailed proposal for a project made for Makim Machine Manufacture Industry & Trade Ltd. Co. I spent four weeks in the company’s factory that is in Ostim. Many small and medium industrial enterprises (SMIs) do not have a long run strategy or any plans and they act according to the situations in the short run. The area that is needed for production is determined in the short run also. Therefore, in this paper I criticised the layout of Makim. I have learned that Makim plans to move to another place. I thought that it is reasonable to arrange the layout of this new plant. By using industrial engineering techniques and software package called IBMCraft I come up with a new layout. I think that this result increases productivity by decreasing the waste of time and energy. The inefficiencies are also eliminated as far as possible. 

Introduction

I have spent 20 days in Makim that is located in Ostim. Before talking about the details of my project, I want to give a brief company profile of Makim.

The company was founded on 1993. There are 70 people 25% of which are engineers or technicians. Main products of Makim are classic and CNC electroerosion machines. They also produce electromechanical turnstile especially for Municipality of Istanbul, hidropnomatic presses, personnel control and security systems and electronic ticket automation systems (known as AKBIL). Makim is the only manufacturer of Automatic Doner Cutting Machines that are widely used in Europe. Sensitive Casting part of the firm meets the orders of complex metallic parts which are impossible to produce with other casting techniques.

Makim consists of five workshops. Initially there were only three workshops, but as the variety of the products has increased, they had to buy new workshops (see the previous layout in the appendices). Ostim consists of many workshops. Some bigger companies have a few of these workshops. This causes inefficiencies in production process, because you have to group your machines into these workshops. Since production has many stages, a simple part of a product has to visit several workshops, and there is a huge loss of time. Executers of the company also think that they should locate the company in a real factory environment, so they said that they plan to move to Sincan Organised Industry Site. At that moment, I remembered my knowledge of arranging plant layout. This would be a chance for Makim to have a layout as a real factory.

Method

As I mentioned in the production part, Makim consists of five workshops. These are named mechanic, sheet metal, electronic assembly, elektrodischarge machine (EDM) assembly and sensitive casting workshops. You can see the first three workshops in the appendices. The last two workshops were bought later. In order to arrange a new layout in the new factory plant in Sincan, I had to examine each workshop and their relations in between. After this step, I would be able to offer a new layout.

The new Layout

I observed that the transportation of a material from one machine to another one takes a lot of time. I have seen many parts of products that wait at the same location for a week. The company could not make significant changes in their layout because they cannot change the architectural structure of the workshops. When they need more space, they made an additional building, but efficiency is no longer valid. It is interesting that Sensitive Casting department is approximately 500 meters away from the other four workshops. So designing a new layout is necessary.

In order to develop a plant layout, I have determined all of the departments. I have offered new departments also. For example, sheet metal cutting-twisting department has a role in many products, so it can be considered as a new department. Painting is also a new department in the same way. Turnstile assembly has strong relations with mechanic department, but since it has also relations with electronic production, I thought it as a separate department. After this study, there are 11 departments. The next step is to calculate the required areas for each department. Since the factory is moving to Sincan as a whole, I consider nothing to change from the actual areas. I calculated the departments and these values will be the same in the new layout (see the appendices for the list of the departments and required areas).

A rel-chart or a from-to chart is necessary in order to understand the degree of proximity of two departments. It is a complex task to develop a from-to chart since there is no data about flows. So a relationship-chart that will describe qualitatively the degree of closeness between departments is developed (see the rel-chart in the appendices). I have considered the production processes and which product enters into which processes so that I could understand which departments have strong relations. Convenience of carrying heavy parts also effects the degree of relationships. The standard codes used in describing the degree of relationships are shown in the appendices. 

Turnstile production requires sheet metals to be cut and welded. Mechanic department produces the mechanic parts of turnstile. Electronic cards and other components related with electronics are produced in electronic production department. Then all parts are assembled in turnstile assembly department. So all these departments have strong relationships, and it can be seen from the rel-chart. By following the other production processes for other products, the rel-chart is obtained.

The new Layout

In order to use IBMCraft to develop a new layout, we have to develop an initial layout. In addition, this initial layout should be as good as possible since IBMCraft is only capable of finding local bests. It means that better the initial layout, better the final layout. Therefore, I have to use heuristics to find an initial layout. I used Plant Layout Analysis and Evaluation Technique (Planet), which uses flow data expressed by the from-to chart or rel-chart. First, I selected two departments that have the strongest flow relationship with each other. In this case, there are a few choices like departments 1-5, 2-3 etc. I selected one of these. The department that has the strongest relationship with any of the previously selected departments is selected next. Following this procedure I come up with an initial layout (see the appendices.) Since it was given that the new area in Sincan has 100m*50m dimensions, I located the departments in this area.

Craft will attempt to interchange the locations of departments that have common borders or equal areas. By this way craft tries to decrease the total cost which is defined by the total sum of (flow)*(distance between the centers of the departments). Craft does the same procedure until no further reduction in the cost is possible.

In order to run craft an input data must be prepared (see the input file in the appendices). In the first line of input data number of departments, number of rows of available layout, number of columns of available layout, exchange option specification, frequency of spatial layout, the detail of exchange analysis listing, number of fixed departments and its identifier are listed. Then the flow matrix, which is the rel-chart in this case, is listed. Cost matrix is given next. Finally, the initial layout is entered. Since craft is not capable of huge units of areas, I decided to use each character as 25 m². Then for example painting department, which is 200 m², is represented by eight characters. So my initial layout is in 20 units *10 units format as you can see in the input file.

After giving the required input file the output file that is called final layout is obtained (see output file & final layout in the appendices.

Results

After seven iterations, IBMCraft found the final layout. In the final layout, production processes are done very efficiently. For example, sheet metal, which  is cut and twisted, will be welded, and the departments of these operations are next to each other. Turnstile production needs very much of sheet metal, and it is observed that turnstile assembly department is next to sheet metal cutting and welding departments. Another example is that EDM assembly department, which has very strong relations with mechanic department, is next to each other. Finally, it can be said that production processes will flow in a natural manner and loss of time will be reduced as much as possible.

Discussion

Since Makim is a small and medium industry enterprise, they do not have an efficient layout as a real factory. One of the workshops of the company is 500 meters away from the other four. It is a necessity for the company to work in a factory environment otherwise, they will not be able to run in the business in the future. According to the rel-chart, that describes the degree of proximity that two departments should be, a final layout is obtained via software package called IBMCraft.

The problem with this operation is that rel-chart is qualitative. The letters in the rel-chart can be easily changed by another person, and another final layout will be developed. From- to chart would not be perfect, because it is hard to find a common unit of measure for flows. Some parts are very heavy to carry, and some are very small. They cannot both be accepted as one unit of flow.

My second summer training was much more useful than the fist one, because now I have a better knowledge of industrial engineering. In addition, I have realised that in SMIs it is hard to implement industrial engineering techniques because there are problems related with finance, stability etc. Besides all, this summer training was a good chance for me to see the production environment and SMIs.
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