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Abstract 

This   research work   presents a model of implementation of lean manufacturing for improving 
productivity and quality, by analyzing data of manufacturing industry. The purpose of this paper is to 
identify waste related problem, cause of equipment failure, bottleneck problem. The aim is to rectify 
these problems. The problems are analyzed and effort is also made to reduce rejection, inventory 
control, waiting time, set time and eliminating non added value time / activities. The complete problem 
is identified and depicted by value stream mapping. This paper firstly describes the current state of the 
component, with the help the use of value stream mapping. The waiting time will be eliminated by 

Kanban (pull system). These lean tools can be applied in manufacturing industries for reduction of 
wastage and increasing productivity 
 
Index Terms— Lean manufacturing, Value stream mapping, manufacturing industry  

 

 

INTRODUCTION 

 
Value stream mapping, a lean manufacturing tool, which originated from the TPS, is known as “material 

and information flow mapping.” This mapping tool uses the techniques of lean manufacturing to analyze 

and evaluate certain work processes in a manufacturing operation. This tool is used primarily to identify, 

demonstrate and decrease waste, as well as create flow in the manufacturing process.  

                             A value stream is a collection of all actions value added as well as non-value added 

that are required to bring a product or a group of products that use the same resources through the main 

flows, from raw material to the arms of customers. These actions are those in the operation. Value 

stream mapping is an enterprise improvement tool to assist in visualizing the entire production process, 

representing overall supply chain including both information and operation flow, which are the core of 

any successful lean both material and information flow.    

 
CASE STUDY 

 

This work is based on the production industry. The study area includes five production line namely- 

machining shop, hone operation and special purpose machine for burr removing. At the end of all three 

lines there is inspected in inspection room and final product is packing for final dispatch.   

This industry manufactures – Aluminum & Zinc   Alloy   Pressure &   Gravity Die Castings. CNC 

Precision Machined Components.  Assemblies as per Customer Design. Surface finishing like 

Electroplating, Anodizing, Powder Coating etc. Product range is - Non-ferrous Pressure & Gravity Die 

Casting mainly of Aluminum & Zinc based alloys from casting weight ranging low as 1 Gram to 500 

Grams of Aluminum Alloy and corresponding weight in Zinc and other alloys.  Gauge use in this 

company plain plug gauge go & no go, depth gauge, plain m-pin, contour profile gauge. And Current 

Group Turnover INR 200 Million. 
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METHODOLOGY  

VSMs can be created using paper and pencil and provides a blue print for implementation of lean 

manufacturing concepts by describing how information and material flow, identifying waste and its 

source and illustrate how the information and material flow.  

Value stream maps are a very common technique when you're implementing a lean system. 

• Identify the “present state” and “future state” of the production process 

• Model the information flow, material flow, and lead time from beginning to end of the value Stream 

 

 
 

Fig.1 Value Stream mapping symbols 
 
Step of value stream mapping 

Current State map 
Step-1 
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Step-3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

4 

 



 
 

International Journal of Future Generation Communication and Networking 

  Vol. 13, No. 3, (2020), pp. 2578–2588 

 

ISSN: 2233-7857 IJFGCN 

Copyright ⓒ2020 SERSC 

2581 
 

 

 

 

Step-4 
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Analysis of Current State Map 

  

The current state map is a fancy way of saying ‘what happens now’ or the ‘as-is’ process. The current state map 
should show all the process steps and sufficient detail on how each step is completed and what happens to the items 
being processed. This will enable us to spot the causes of problems and thus the means to improving the flow, 
efficiency, reliability and flexibility of the process. It can be as detailed or as simple as you need and can also exist 
in a number of different versions for consumption by different internal or external groups. 
               The aim of this study is to improve the productivity and compute efficiency of a production line. The 

purpose of this paper is to identify waste related problem, cause of equipment failure, bottleneck problem .The aim 
is to rectify these problems. The above problems are analyzed and effort is also made to reduce rejection, inventory 
control, waiting time, set time and eliminating non added value time / activities. The complete problem is identified 
and depicted by value stream mapping. 
 
FUTURE STATE MAP 
 

Step 1 
 

 
Step 2 
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Step 3 
 
 

 
Step 4 
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Step 5 
 
 

 

Step 6 
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Step 7 
 
 

 
Step 8 
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Analysis of Future Stream Map 
 
In Future State Map for assembly process two processes are gathered to reduce non value added time 
during processes. Supermarkets are placed between processes to reduce inventory wastages during process 
and to turn process from build to stock to make to order. Make to order process lead to assembly of parts 
when order placed by customers. It results reduction in inventories. The information and communication 

flow between processing lines improved by scheduling pacemaker in the process as well process turned 
from push to pull by Kanban system. On this research we have made some sizeable improvements. 
Production Lead-time (PLT) has gone from 5 days and the process cycle efficiency (PCE) has gone 51% 
 

 

RESULT AND DISSCUSSION 

 

 
Fig. 2 bottleneck process 

 
 

The bottleneck process is the operation with the longest cycle time. In the example, this is machining at 44 

seconds. The bottleneck is important because it: Determines total system output. Becomes the primary 
scheduling point A work balance chart (above) is helpful for steps 2 and 3. Cycle time is plotted on the 
vertical axis for each operation. 
Takt Time is the rate of a completed product needs to be finished in order to meet customer demand.  

                                

                Takt Time =  
Available minutes for production 

Required unit of production
 

                     

    = 
𝟒𝟔𝟎𝒎𝒊𝒏

𝟓𝟎𝟒𝒑𝒄𝒔
 

                   = 55 sec 
 
 CONCLUSION 

 

In above mentioned case study, work has been done on identifying the waste related areas as a study of 
lean manufacturing. It has been found that the reason for non-value added activities are wrong handling, 
long distance, defect and improper inventory .In the field of lean tools we concluded that the VSM is an 
effective tool for eliminating these wastes and study also suggested the ways to reduce non value added 
times in a manufacturing process. Large reductions in time consumption can be achieved by reducing 
the waiting time of a job during production process.  
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