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ABSTRACT-

It is widely accepted that simulation is an integral part of any effective facilities planning or layout study. Traditional approaches claim that layout optimization produces strategic results and therefore should precede simulation analysis, which focuses on operational issues. On the other hand, more recent studies suggest that running simulation models prior to conducting layout optimization produces more realistic layouts. In this paper, we contrast these two paradigms, with respect to the general assumptions and the types of applications that advocates from each paradigm have used to support their claim. In addition, we propose guidelines on which approach to pursue according to the layout study objectives and the characteristics of the system under consideration.

                     The purpose of this paper is to develop an aid  to company in improving their processes, plant layouts and material handling systems. It should use a procedural approach, the objective is that it should be easy to grasp logical and user-friendly and be able to work as a manual that offer a step by step instruction to how organize the design work.   The work in the present paper is based on study conducted in a heavy job type small scale industry located at MIDC. HINGNA, NAGPUR,MAHARASHTRA, which manufactures parts of the Control Valve, Cylinder Head, Valve Body, Automotive components. While manufacturing 
the parts, there are two modes of material handling. One is with the help of hand trolley while other is with the help of power (Diesel) trolley. The Existing Plant Layout of the Company has been designed in such a way that there is no optimum utilization of the resources. Travel Chart Technique is applied to minimize wastes of time, manpower and more yard to generate higher profits for the same work from the same resources .Two improved layout have been developed by considering the material handling costs.
First Improved layout is developed by making only one Change [ Raw Material storage Section and Machine Shop  are interchanged their positions ] to existing Layout, this reduces the materials handling costs by Rs.528.84 per day for hand trolley and Rs.248.4 per day for Diesel trolley.

Second Improvement layout is developed by making one more change [Assembly section and Machine shop are interchanged their positions] to the first Improved layout . It reduces the material handling costs by Rs. 711.67 per day for hand trolley and Rs. 146.66 per day for diesel trolley.

Key Words: Plant Layout, Material Handling, Travel Chart, Total Quality Management, Quality control.
I. INTRODUCTION-
Plant layout is a plan of the most effective arrangement of the physical facilities and manpower for the manufacture of the product. Plant layout encompasses much more than the mere planning of the arrangement of the production equipment.


                                         Plant layout covers the planning of space requirements for all activities in an industrial firm – offices, warehouses, rest rooms and all other facilities.
Material handling systems consist of discrete or continuous resources to move entities from one location to another. They are more common in manufacturing systems compared to service systems. Material movement occurs everywhere in a factory or warehouse—before, during, and after processing. Material handling can account for up to 80 percent of production activity. A layout has rarely appeared by a chance, but is the final product of a thorough planning where the governing factors are e.g. what products to make, how to make them, which components to make and which to buy from another manufacturer.
Although material movement does not add value in the manufacturing process, half of the company’s operation costs are material handling costs. Therefore, keeping the material handling activity at a minimum is very important for companies. Due to the increasing demand for a high variety of products and shorter response times in today’s manufacturing industry, there is a need for highly flexible and efficient material handling systems. In the design of a material handling

System, facility layout, product routings, and material flow control must be considered. According to the many researchers plant layout is one way to reduce the cost of manufacturing and increase the productivity. Also increases good workflow in production route. This research describes original plant layout, material flow analysis, which includes

area and distance between operation A and B. It was found that there was wasted time or delay in manufacturing, that is to say, the movement of the material in long line and interrupted flow as well as useless area of the plant. According to these problems, the researchers would like to analyze the way to solve such problems and find the way to improve the plant layout. The basic industrial layout planning is applied to systematic layout planning (SLP) method in which showed step-by-step of plant design from input data and activities to evaluation of plant layout. This method provides the new plant layout that improves the process flow through the plant, and help to increase space in industries.

WHY MODIFICATION OF PLANT LAYOUT IS NECESSARY?
The plant layout problem, that is, finding the most efficient and effective arrangement of inseparable departments with differing space requirements within a facility. The objective of the facility layout problem is to minimize the material handling costs inside a facility subject to two sets of constraints: firstly department and floor area requirements and secondly department location restrictions. Material handling cost is calculated based on the amounts of material that flow between the departments and the distances between the departments. It is not possible to separate the layout design and the material handling system design. When designing material handling system, at a producing company, it is very important to select the right material handling equipment. The key is to optimize the material flow through the operation investigated. However with the large number of material handling equipment offered nowadays, it's not easy to determine, which is the best one to use given a specific production  situation. The area was not used to the full potential because old machine and remaining materials were still there in the working area, resulting in useless area of the

plant. The testing tank was in the middle of the m/c shop it was affecting the continuous flow of component and was taking more time than the other operations. So it was bottleneck operation. Also it’s taking important area in the m/c shop. The plant layout problem is concerned with an arrangement of physical facihties (departments, machines). Two objective functions (quantitative and qualitative) are usually being optimized. A quantitative objective is that of minimizing the material handling cost, and a qualitative objective is that of maximizing some measure of closeness ratings.
With rapid increasing of demand in production, industrial factories need to increase their potentials in production and effectiveness to compete against their market rivals. At the same time, the production process needs to be equipped with the ability to have lower cost with higher effectiveness. Therefore, the way to solve the problem about the production is very important. There are many ways i.e. quality control (QC), total quality management (TQM), standard time, plant layout to solve the problems concerning productivity. The problem was then studied from data collection, the actual time, load, improper plant layout, and the duration of the process. The impact of improper plant layout on the manufacturing process for valve and metal parts production has been studied. The plant layout was changed to comply with the international standards through Systematic Layout Planning method. The efficiency of a manufacturing facility depends on a number of factors, including the layout of machinery and departments. Typical plant layout procedures determine how to arrange the various machines and departments to achieve minimization of overall production time, maximization of turnover of work-in-process, and maximization of factory output.

MODIFICATION –
The primary goal of plant layout is to maximize profits by the arrangement of all plant facilities to the best advantages of the Total Manufacturing Equation – men, materials, machines and money.   If a finished layout is to fulfil this goal, is should be planned with the following objectives in mind.
In manufacturing systems, the three main types of layout are product layout, process layout, and group layout, which is further categorized into flow line, cell, and centreIn this section, we formulate the dynamic distributed layout problem. 
Our formulation shares a similar structure to the classic dynamic layout problem. However, there are important differences. Consequently, in addition to determining the 
Department location at each period, we must determine the flow allocation among these departments. This means that we have a multi-period joint layout and flow allocation problem. In order to carry out the flow allocation, we must explicitly model the routing of each product, its processing requirement at each department, and its demand for each period. We must also explicitly model the production capacity of each department, which can vary from copy to copy and from period to period.Our objective is to design a layout that minimizes the sum of material flow costs and rearrange-ment costs over a planning horizon. Production requirements (i.e., number of products, demand for each product, process sequences and processing times, and department capacities) are assumed known for each period. In keeping with standard layout design formulation, we assume that material flow costs are linearly related to distance travelled.

When planning for office and production areas should the need for space first be determined for individual workstations and then for the departments with help of the knowledge of how many workstations that are needed in each department. The space for a workstation is composed of space for personnel, equipment and materials.In the layout development space requirements needs to be found in order to add space to the predetermined flow and/or activity relationship diagram that has worked out the geographical arrangements.When using the converting method one uses the knowledge of how much space that is required in the present situation and then that knowledge is converted to what is going to be required for the suggested layout. This method uses pre-decided space standards to decide the space requirements, what the method implies is that once the space requirements for e.g. a machine has been decided so can that measurement always be used. A danger with this method can be that one does not fully understand what is included in these space requirements.The data were collected and the number of tools/equipment for manufacturing was counted in terms of the direction for raw materials and product. The operation process chart, flow of material and activity relationship chart have been used in analysis. The problem of the plant was determined and analysed through SLP method to plan the relationship between the equipment and the area. Based on the data such as product, quantity, route, support, time and relationships between material flow from –to chart and activity relation chart are displayed. From the material flow and relationship activity in production, the relation between each operation unit can be observed. Then the results were drawn through the comparison between the existing manufacturing process and the proposed way.Therefore it is relevant that companies get a comprehensible technique that can aid in the design process. The suggested improvements can give companies an easy to follow instruction on how to plan effective plant layout and material handling systems, which will end up saving them money.
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II. LITERATURE REVIEW AND BACKGROUND

ANALYSIS OF ORIGINAL PLANT LAYOUT-
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A product layout (also called a flow-shop layout) is one in which equipment or work processes are arranged according to the progressive steps by which the product is made. 

The path for each part is, in effect, a straight line. Production lines for shoes, chemical plants, and car washes are all product layouts.

In product layout, equipment or departments are dedicated to a particular product line, duplicate equipment is employed to avoid backtracking, and a straight-line flow of material movement is achievable. Adopting a product layout makes sense when the batch size of a given product or part is large relative to the number of different products or parts produced.

III MODIFIED MATERIAL FLOW PROCEDURE –

In general, there is strong relationship between the amount of material flow and the proximity of departments when one of the facility planning procedures is deployed. That is, the larger the amount of flow between two departments, the closer they are positioned to each other. In addition to material flow data, other factors such as environmental factors, building constraints, and/or the MH system configuration may play a critical role in attaining a practical solution. 
The new proposed layout for manufacturing production line in this study is the group technology (cellular) layout groups dissimilar machines into work centers (or cells) to work on products that have similar shapes and processing requirements. A group technology (GT) layout is similar to a process layout in that cells are designed to perform a specific set of processes, and it is similar to a product layout in that the cells are dedicated to a limited range of products. (Group technology also refers to the parts classification and coding system used to specify machine types that go into a cell.)
Many manufacturing facilities present a combination of two layout types. For example,a given production area may be laid out by process, while another area may be laid out by

product. It is also common to find an entire plant arranged according to product layout—for example, a parts fabrication area followed by a subassembly area, with a final assembly

area at the end of the process. Different types of layouts may be used in each area, with a process layout used in fabrication, group technology in subassembly, and a product layout

used in final assembly.Group technology (or cellular) layout allocates dissimilar machines into cells to work on products that have similar shapes and processing requirements. Group technology (GT) layouts are now widely used in metal fabricating, computer chip manufacture, and assembly work. The overall objective is to gain the benefits of product layout in jobshop kinds of production. 
These benefits includes;

1 Better human relations. Cells consist of a few workers who form a small work team; a team turns out complete units of work.

2 Improved operator expertise. Workers see only a limited number of different parts in a finite production cycle, so repetition means quick learning.

3 Less in-process inventory and material handling. A cell combines several production stages, so fewer parts travel through the shop.

4 Faster production setup. Fewer jobs mean reduced tooling and hence faster tooling changes.

DEVELOPING A G.T. PLANT LAYOUT

Shifting from process layout to a GT cellular layout entails three steps:

1 Grouping parts into families that follow a common sequence of steps. This step requires

developing and maintaining a computerized parts classification and coding

system. This is often a major expense with such systems, although many companies

have developed shortcut procedures for identifying parts families.

2 Identifying dominant flow patterns of parts families as a basis for location or relocation

of processes.

3 Physically grouping machines and processes into cells. Often there will be parts that cannot be associated with a family and specialized machinery that cannot be placed in any one cell because of its general use. These unattached parts and machinery are placed in a “remainder cell.”
CONCLUSION-

This paper described a procedure for incorporating overhead space utilization in existing plant layout algorithms using a modified material flow approach. The analysis of the two layout solutions showed that the layout generated by the modified material flow factor is a more economical solution.
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