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Abstract:  

Under current economic conditions, several global competit ion and postponement of new equipment purchase are causing 

business executives to be sensitive about all aspect of manufacturing operation cost .In this context OEE (Overall Equipment 

Effectiveness) has become a hot topic among many manufacturers. It provides a simple way to “keep score” of manufacturing 

performance, and it is a tool for continuous improvements and lean manufacturing in itiatives. Overall equipment effect iveness, 

OEE is a key performance index for machine utilizat ion and takes into consideration three different tools: Availability, 

performance, and qualities. The re is also focus on removing the six big  loses in order to improve the OEE- number .As a method, 

it helps in find ing the losses and removing them. In the company setup time is a factor that affects the OEE. For improvement  of 

OEE setup time must be reduced. For reduction of set up time. we are going to use Single Minute Exchange Of die .By doing this 

we are in position to improve OEE about 5%.  
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I. INTRODUCTION 

 

In today’s industrial scenario huge losses/wastages occur 

during manufacturing. Th is waste is due to operators, 

maintenance personal, process, tolling problem and non 

availability of components on time etc. other forms of waste 

include ideal machine; the quality related wastes is of 

significance to the company owing to its impact in respect of 

time, material and hard earned reputation of company. There 

are also other invisible wastes like operating the machines 

below the rated speed, startup loss, and bottle necks in 

process. Zero oriented concepts such as zero tolerance waste, 

defects, break down and zero accidents are becoming pre-

requisite in the manufacturing and assembly industry. Overall 

equipment effect iveness (OEE) is an index which is used to 

measure the productivity.[1] Production is the center of entire 

business operations; it is organized activ ity of converting raw 

material into useful products. But before starting that work of 

actual production, production planning is done in order to 

anticipating possible difficult ies and decides in advance how 

production should be carried out in the best and economical 

way. With planning control over production is necessary to 

produce the product of right quality at the right time. Regular 

monitoring helps in better planning for future.TPM is  the 

method by which we can improve the OEE, by improving we 

can increase production. In other sense we can reduce waste, 

defects, break downs, reduces accidents. Overall equipments 

effectiveness is a key performance index for machine 

utilizat ion and takes into consideration three factors: 

Availability, performance and quality. The OEE also depends 

upon the six big losses which affects the OEE-numbers. 

Among this set up time is major factor which affect the OEE 

S.S.White is the company which produces ferrules, flexible 

shafts .In the company OEE is not calculated .So our task is to 

calculate and improve OEE. Company having various 

manufacturing machines such as CNC (Smart turn), VMC 

(Doosan). 

 

II. BASICS  OF OEE 

 
A.  DEFINATION 

 

Overall Equipment Effectiveness (OEE) is a way to monitor 

and improve the efficiency of your manufacturing process. 

Developed in the mid 1990’s, OEE has become an accepted 

management tool to measure and evaluate plant floor 

productivity. OEE is broken down into three measuring 

metrics of Availability, Performance, and Quality. These 

metrics help gauge your plant’s efficiency and effect iveness 

and categorize these key productivity losses that occur within  

the manufacturing process. OEE empowers manufacturing 

companies to improve their processes and in turn ensure 

quality, consistency, and productivity measured at the bottom 

line. By defin ition, OEE is the calcu lation of Availability, 

Performance, and Quality.[2] 

 

OEE = Availability x Performance x Quality  

 
B. Simple OEE Terminology 

 

This section describes the various plant manufacturing terms 

that make up Simple OEE and the three metric values 

(Availability, Performance, Quality) used in the calculation of 

Simple OEE. 

 

(1) RUN TIME (Availability Metric) - The period of time on   

the machine required for an operator to perform all the 

necessary tasks to produce the first good part. 

 

(2) S ETUP TIME (Availability Metric) - The period of time 

on the machine required for an operator to perform all the 

necessary tasks to produce the first good part. 

 

(3) DOWN TIME (Availability Metric) - The period of time 

the machine is not available for p roduction due to maintenance 

or breakdown  
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(4) TOTAL TIME (Availab ility Metric) - The total 

accumulated machine time of Run Time + Down Time + 

Setup Time. 

 

(5) TARGET COUNTER (Performance Metric) - the number 

of parts or cycles that Should be completed at a particular 

point within the shift, day, or production run. 

 

(6) TOTAL COUNT (Performance & Quality Metric) - The 

total number of parts, good and bad, that are produced on a 

machine. 

 

(7) GOOD COUNT (Quality Metric) - The input count for 

any part produced to Manufacturing specifications on the 

machine. 

 

(8) AVAILABILITY = Run Time /  Total Time  

 

(9) PERFORMANCE = Total Count / Target Counter 

 

(10) QUALITY = Good Count / Total Count 

 

Simple OEE begins with Planned Machine Run Time and  

with reductions from the three metrics, Availability 

(Downtime Losses), Performance (Speed Losses), and 

Quality (Quality Losses) determines the Final Machine Run  

Time.[2] 

 

Availability takes into consideration any Down Time Losses. 

 

Performance takes into consideration any Speed Losses. 

 

Quality takes into consideration any Quality Losses 

 

 
  

 Figure.1.OEE with six losses 

 

III. CALCULATION OF S IMPLE OEE 

 

Simple OEE begins with planned machine run time and 

measure the productivity of the machine. With reduction from 

losses of down time, speed, and quality categories, the formula 

calculates the final machine run time of the machine.  

 

The OEE metric Availab ility takes into account any Down 

Time Losses. 

 

The OEE metric Performance takes into account any speed 

Losses. 

 

The OEE metric Quality takes into account any Quality 

Losses. 

 

Final machine run  time = Planned machine run t ime – 

Reduction from down time Losses (machine breakdowns, 

setup time, and material Shortage) – Reduction from speed 

losses (operator - Efficiencies, part jams, machine wear) – 

Reduction from quality losses (bad, reject, rework, start-up 

scrap assembly wrong) The overall goal of OEE is to 

maximise the Final Machine Run Time. Here are the some 

charts indicating the time management in the company for the 

production of part from these chart we can easily  understand 

about the times regarding the production. Which include the 

resetting time, trouble shouting time, debburing time, total non  

productive time. The chart  also gives the idea about the how 

long machines remains under preventive maintenance, hours 

during there were no power or no operator. Also gives detail 

about the production mean how many part should made by 

machine and how many parts were actually made by the 

operator? The chart gives brief detail about the operator 

efficiency and shift utilization.[2] 

 

 
 

Figure.2.Chart of various times consumed in production 
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Figure.3. Chart of Productive and Non productive time 

 

When we calculate OEE for d ifferent month we get the values 

as follow Jun-11 to Aug-11 are 25.06 %, 22.93 %, 28.69 %, 

40.30 %, 42.08 %, 44.65 %. And average OEE 27.36 %.  

 

 
 

Figure.4. Overall Equipment Effectiveness of last six month 

 

Now after gathering the data of six month and calculat ing 

the average OEE from data we came to know that the 

average OEE of the company is 27.36 % .which seems very 

low .So we are try ing to improve it by implementing the 

SMED (single minute exchange of die).  

 

IV. IMPLIMENTATION OF METHOD 

 

Single Minute Exchange of die (SMED) is one of the many 

lean production methods for reducing waste in a 

manufacturing process. It provides a rapid and efficient way of 

converting a manufacturing process from running the current 

product to running the next product. This rapid changeover is 

helpful in reducing production lot size and thereby improving 

flow. It is also often referred to as Quick changeover. 

Performing faster changeover is important in manufacturing, 

or any process, because they make low cost flexible operation 

possible.[3] 

 

 

The SMED concept is created by engineer Shingeo 

Shingo, one of the main contribution to the consolidation of 

the Toyota production system, along with taiich i Ohno. From 

the past experience, the overhead costs  of retooling process 

were minimised by maximizing the number of items that the 

process should construct before changing to another model. 

This makes the changeover overhead per manufactured unit 

low. According to some sources optimum lot size occurs when 

the interest cost of storing the lot size of items equal the value 

lost when the production line is shut down.[3]  

 

Engineer shingeo pointed out if changeover time could be 

reduced, then the economic lot size could reduce, direct ly 

reducing expenses. Shino also stated that large lot sizes require 

higher stock levels to be kept in the rest of process and these, 

more h idden costs, are also reduced by the smaller lot size 

made possible by SMED.[3] 

 
A. During the implementation of SMED, Shinge shingo  

recognised eight techniques that should be considered. 

 

1. Convert internal to external setup. 

 

2. Standardized function, not shape. 

 

3. Use functional clamps or eliminate fasteners 

altogether. 

 

4. Use intermediate jigs. 

 

5. Adopt parallel operation. 

 

6. Eliminate adjustments. 

 

7. Mechanization 

 

In general, the idea behind the SMED methodology is to 

convert internal operation to external operations. This 

approach is beneficial when the team has someone available 

to prepare the external element while the machine is 

operating. This method is highly recommended to reduce 

changeover time, herby allowing extra production time to 

increase output or build smaller batches.[3] 

 

B.  SMED STEPS  

 

Some detailed methods for implementing SMED have already 

by Greg Lane. According to special situation in this research, 

we developed a characterized method by taking reference of 

Greg Lane’s theory.[3] 

 

Firstly, we determined whether implementing SMED was 

appropriate for this project. To apply help  make this 

determination, the primary  consideration is if short  of 

capacity, bottleneck or long lead time in process. Moreover, 

the optimum changeover also require little adjustment to the 

first few parts manufactured after setup, little machine idle 

time while the first part is quickly-checked and the 

documentation completed. If the observation indicates that 

first the setup is not optimum, it see the potential to implement 

SMED.[3] 

 

Secondly we will observe the setup by using the 

following methods: videotaping operator’s movements, 

drawing a sachet diagram, listing and timing all elements 

completed by the operator.[3] 
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During setup, there is basic items need to review: p lanning, 

tooling and working method. Thirdly, we d istinguish the 

internal and external element during setup and the 

identification the internal that can  become external. The next  

step will to convert internal elements to external elements by 

starting with those that could be moved to external without 

significant cost. At last, we will simplify all setup operation in 

order to reduce the unnecessary time further.[3] 

 

V. RES ULT 

 

In the company the current average setup time of june, july, 

September and December was 13% which reduced the overall 

equipment effectiveness of the CNC machine. To improve its 

overall equipment effectiveness we have to reduce the setup 

time. After implementation of Single Minute Exchange of Die 

(SMED) for reduction of setup time we reduced set up from 

13% to 8%, which increased the OEE about 7%.  

 

Average available time = 5, 02,500 min.  

 

Reduction of set up time= 63,325- 40,200=25,125 min 

 

After reduction of 5% = 25,125min = 418hr.  

 

SSW cost per hour = 600 Rs per hour.  

 

Total saving (per month) = 600 × 418 = 2, 50,800 Rs. 

 

Average production per hour = 7.5 

 

More product produced = 418 ×7.5 =3135 

 

Average cost per part = 50 Rs. 

 

Profit for more production = 3135 × 50 = 1, 56,750 Rs.  

 

Total profit = 2, 50,800 + 1, 56,750 = 4, 07,550.  

 

So After reduction the setup time up to 5 % the company have 

a total profit of 4, 07,550 Rs per month and this is achieved by 

without much effort. Also as the setup time reflect the workers 

efficiency, it will help in improving the worker efficiency as 

well as helps in improving the Overall Equipment 

Effectiveness of the machines. 

 

VI. CONCLUS ION 

 

Overall Equipment Effectiveness (OEE) is a key matrix which 

can be used for reduction of various losses. For improvement 

of OEE we used a method called as Single Minute Exchange 

OF Die. After implementation of this method we succeed in 

increment of OEE about 7%. This will help company to get 

more profit, more production, high quality and h igh worker 

efficiency with customer satisfaction. 
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