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Abstract— The Single Minute Exchange of Die (SMED) is 

one important lean tool to reduce waste and improve 

flexibility in manufacturing processes, allowing a 

considerable lot size reduction and manufacturing flow 

improvements. The applicability of the proposed SMED 

approach can be seen by reviewing various research papers, 

which shows how SMED combined with various lean tools 

can help in its successful implementation, this will enable 

reduction in setup time, through company's internal 

resources reorganizations without the need for significant 

investment. This paper describes the improvement of the 

setup process and hence the time reduction and optimization 

when applied a lean tool for manufacturing improvement. 
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I. INTRODUCTION 

Manufacturing organizations, over the last few decades are 

under continual pressure to increase their productivity to 

meet customer demands, as globalization has created the 

need to produce small lots, causing a significant increase in 

the frequency of setups, causing the reduction of time 

required for production of each lot. For this reason it is 

important that changeovers are quick, so that the flexibility 

to respond to demand is not affected (Mcintosh et al, 2007). 

Time spent in the setups is considered waste, because they 

are tasks that do not add value, causing increases in costs 

associated with the product and time spent that could be 

used in activities that add value. The need of shorter setups 

isn’t new; the time spent between in the production of the 

last product of a series and producing the first product of the 

new series, has always been considered as waste or added 

cost (Goubergen and Landeghem, 2002). One of the ways of 

achieving this is to initiate a rapid changeover improvement 

programme. SMED was first developed by Shigeo Shingo, 

a Japanese industrial engineer. SMED introduced by 

Shingo is a theory and set of techniques that make it 

possible to perform equipment setup (changeover) 

operations in fewer than 10 min. It provides a rapid and 

efficient way of converting a manufacturing process from 

running the current product to running the next product. 

II. SMED AND HISTORICAL BACKGROUND 

Ohno at Toyota developed SMED in 1950. Ohno’s idea was 

to develop a system that could exchange dies in a more 

speedy way. By late 1950’s Ohno was able to reduce the 

time that was required to change dies from a day to few 

minutes. [Shingo 1985] There are two types of setups: 

internal and external. The basic idea is to make as many 

activities as possible from internal to external. There has 

been lot of work done in detail for SMED methodology in 

various industries such as stamping industries, moulding 

industries etc. In the implementation of SMED it is 

necessary that the following fundamentals requirements are 

playing vital role they are team work, performance 

measurement, kaizen and the environment of the production 

line. With the help of SMED we can also conduct 

relationship between the changeover time and production as 

the batch size decreases, the cost of each part will increases 

since the changeover time will be of fewer parts. Which 

leads to high manufacturing cost when there are frequent 

setups. Shingo also states that “SMED can be applied in any 

factory to any machine“. Work regarding the application of 

design changes according to the process [Shingo 1985]. 

III. THE SETUP REDUCTION METHODOLOGY-SMED 

SMED introduced by Shingo is a theory and set of 

techniques that make it possible to perform equipment setup 

(changeover) operations in fewer than 10 min. SMED 

improves setup process and provides a setup time reduction 

up to 90% with moderate investments. Setup operation is the 

preparation or post adjustment that is performed once before 

and once after each lot is processed. Shingo divides the 

setup operation into two parts: 

 Internal setup: The setup operation that can be done 

only when the machine is shut down (attaching or 

removing the dies).  

 External setup: The setup operation that can be done 

when the machine is still running. These operations can 

be performed either before or after the machine is shut 

down; for example, getting the equipment ready for the 

setup operation can be done before the machine is shut 

down. 

The three main steps of a classic changeover operation are –  

 Step 1: Separating internal and external setup - At this 

step an important question must be asked for each setup 

activity. “Do I have to shut the machine down to 

perform this activity?” The answer helps us in 

distinguishing between internal and external setup. This 

step can reduce the setup time by as much as 30% to 

50%. The following are the three techniques that SMED 

uses at this step: checklists, function checks and 

improved transport of dies and other parts 

 Step 2: Converting internal setup to external setup - In 

order to achieve the single digit setup time objective 

SMED introduces this step. At this step internal setup 

activities were converted to external activities. So the 

total time that the machine is kept down will be 

reduced. Advance preparation of operating conditions, 

function standardization and use of intermediary jigs are 

the techniques to support the second step. 

 Step 3: Streamlining all aspects of the setup operation - 

At this step “specific principles” are applied to shorten 

the setup times. Implementing parallel operations, using 

functional clamps, eliminating adjustment and 

mechanization techniques are used to further setup time 

reduction. All these steps are figured in Fig below. 
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Fig. 1: SMED Conceptual Stages 

IV. LITERATURE REVIEW 

A. SMED Approaches and Methodologies  

The single minute exchange of dies is one important lean 

tool to reduce waste and improve flexibility in 

manufacturing processes allowing lot size reduction and 

manufacturing flow improvements. SMED reduces the non-

productive time by streamlining and standardizing the 

operations for exchange tools, using simple techniques and 

easy applications-Ana Sofia Alves, Alexandra Tenera 

(2009). The Single Minute Exchange of Die (SMED) is an 

extremely flexible method, its original description merely 

states the guidelines for the study and there is no indication 

or suggestion of specific tools to use, neither examples of 

possible proposals for improvement. Lean manufacturing 

systems must have the ability to achieve responsive, small 

batch manufacture so that they can meet rapidly changing 

market demands, Mehmet Cakmakci (2009). 

 Short set-up times are a necessity nowadays in all 

types of industries. There exists a good methodology to 

reduce these set-up times in the existing situations. 

However, experiences of these processes should be used in 

the design phase of such equipments. Previous research 

provided a list of design rules that can be used. This list was 

merely focused on technical issues, Dirk Van Goubergena, 

Hendrik Van Landeghemb (2002), extended this list 

substantially with some additional technical rules, 

established from experiences with actual set-ups in different 

environments. Besides that, we emphasized the importance 

of designing a good work method and organization of a set-

up. 

 Improved changeover performance will embody 

faster changeovers and/or better changeovers. Better 

changeovers arise by attending to the quality of the 

changeover, particularly in precision location and the 

optimum setting of all adjustments. The quality of a 

changeover is likely to impinge on line performance 

measures such as scrap, efficiency and reliability. There is a 

consensus in manufacturing industry that changeover 

difficulties should be tackled by workplace improvement 

teams. This approach has merit, but it is wrong to fully 

dismiss the option of substantive design-based solutions to 

changeover problems. Changeover improvement has been 

found to be difficult to sustain in a number of instances. By 

using design there is usually opportunity to eliminate some 

changeover procedures and deskill others, and thereby gain 

improvement which is far easier to sustain-Richard 

McIntosh, Steve Culley, Graham Gest, Tony Mileham and 

Geraint Owen (1996). 

 Irrespective of the improvement methodology that 

is employed, Richard McIntosh, Geraint Owen, Steve 

Culley, and Tony Mileham (2007), gives two fundamental 

mechanisms by which better changeovers might be 

achieved. First, improvement can occur by altering when 

tasks are conducted. Better allocation of tasks to the 

resources necessary to conduct them is sought, where the 

tasks themselves remain essentially unchanged. The second 

mechanism is to seek structural change to existing tasks, 

thereby intrinsically enabling them to be completed more 

quickly. 

 Following table 1 shows the methodologies and 

time reduction achieved by authors using Single Minute 

Exchange of Die as a set-up time reduction and 

improvement tool used in their studies: 

Paper Author Methodology Time Reduction 

Improving SMED in the Automotive 

Industry: A case study 

Ana Sofia Alves, Alexandra 

Tenera (2009) 

Lean Manufacturing 

and classic tools 

Internal-44% 

External-30% 

Improvement- 48% 
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An Industrial application of the 

SMED Methodology and other lean 

production tools. 

Eric Costa, Rui Sousa, Sara 

Bragança, Anabela Alves1 

(2013) 

Lean tools(5S, Visual 

Management and 

Standard Work) 

53% to 67% in setup 

times, 45% to 78% in 

distances travelled and 

50% in terms of WIP 

Improving setup time in a Press Line 

– Application of the SMED 

methodology 

Andreia Simões. Alexandra 

Tenera (2010) 
Gantt chart 

28% overall reduction in 

time 

Single minute exchange of die in coil 

manufacturing unit. 
Sony priyanka D (2015) SMED and Kaizen 

50% overall reduction in 

time 

A proposed approach for setup time 

reduction through integrating 

conventional SMED method with 

multiple criteria decision-making 

techniques 

Mohammed Ali Almomani, 

Mohammed Aladeemy, 

Abdelhakim Abdelhadi, 

Ahmad Mumani (2013) 

Conventional SMED 
73.8% overall reduction in 

time 

Application of Lean Production 

Principles and Tools for Quality 

Improvement of Production Processes 

in a Carton Company 

C. Roriza , E. Nunesb , S. 

Sousab (2017) 

SMED methodology, 

the 5S technique and 

visual management. 

 

47% overall reduction in 

time 

Improvement of changeover times via 

Taguchi empowered SMED/case 

study on injection molding production 

M. Kemal Karasu, Mehmet 

Cakmakci,  Merve B. 

Cakiroglu, Elif Ayva, 

Neslihan Demirel-Ortabas 

(2014) 

Taguchi method 
30% overall reduction in 

time 

Improving changeover time: a 

tailored SMED approach for welding 

cells 

Pablo Guzmán Ferradás, 

Konstantinos Salonitis 

(2013) 

Tailored SMED 33% reduction in time 

Reduction of Setup Time by 

Implementation of SMED 

Methodology 

Prof M K Gandhi1 & Aman 

Kumar Singh2 (2016) 

Visual SOP and 5S 

methodology 

20% overall reduction in 

time 

Reduction in Setup time on Rubber 

Moulding Machine using SMED 

Technique 

Mr. Sanket P. Gaikwad 

(2015) 
SMED 

2hours to 8min/setup 

reduction 

Table 1: 

V. PROBLEM DEFINITION 

Single Minute Exchange of Die (SMED) is the technique 

used for reducing the setup time of the equipment or 

machine. The main objective or the main motto of SMED 

technique is to complete the changeover within ten minute 

means within single digit of time. 

 Owing to the severe competition in the market, in 

order to increase flexibility of parts being manufactured on 

the machine, machine needs frequent changeover due to 

variety of products, but the actual time required to have 

changeover on machine is large, which comprised of lots of 

human effort, time consumption etc, which affects the 

productivity of machine, which would indirectly increase 

the cost of the product for which there was need to 

implement SMED technique, this adds to the final time (Ana 

Sofia Alves, Alexandra Tenera 2009), and adds to the final 

cost of the product. 

  Thus there is a necessity, in a global market, to 

cope up with the customer needs and demands thus 

providing an increased flexibility in products along with 

short setup times thus reducing the overall product 

manufacturing time and cost. 

 
Fig. 2: Hypothesized Limits and Costs of Changeover 

Improvement Strategies 

 Time spent in the setups is considered waste, 

because they are tasks that do not add value, causing 

increases in costs associated with the product and time spent 

that could be used in activities that add value. The need of 

shorter setups isn’t new; the time spent between in the 

production of the last product of a series and producing the 

first product of the new series, has always been considered 
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as waste or added cost (Goubergen and Landeghem, 2002). 

These authors categorize the different reasons for short 

setup times into three main groups:  

 Flexibility: Because of the large number of existing 

products and the decrease in quantity, the companies 

must be able to react quickly to customer needs. So if 

you need to produce in small batches, it is essential that 

these tools make the exchange as soon as possible.  

 Bottleneck capacities: especially in these machines, 

every minute lost is wasted. The tools of trade must be 

minimized, providing an increase in capacity for 

production.  

 Cost minimization: the production costs are directly 

related to the performance of equipment. 

VI. OBJECTIVES 

This work describes the use of SMED techniques, an 

integrated lean manufacturing tool, for the set-up time 

reduction and optimization of die changeover time, thus 

leading to short changeover periods along with cost 

reduction. 

 Changeover The process of switching from the 

production of one product or part number to another in a 

machine or a series of linked machines by changing parts, 

dies, molds or fixtures, also called a set-up. Changeover 

time is measured as the time elapsed between the last piece 

in the run just completed until the first good piece from the 

process after the changeover  

 Setup The process of switching from the 

production of one product or part number to another in a 

machine or a series of linked machines by changing parts, 

dies, molds or fixtures, also called a set-up. Changeover 

time is measured as the time elapsed between the last piece 

in the run just completed until the first good piece from the 

process after the changeover.  Setup Reduction: The process 

of reducing the amount of time needed to changeover a 

process from the last part for the previous product to the first 

good part for the next produce. 

Following steps will be used in the analysis for optimization 

of setup reduction time: 

 The activities are to be first recorded and analyzed as on 

a setup process map, this will help observe the internal 

and external activities and thus differentiate between 

them. A table showing activities and their 

corresponding time will provide as the first step. 

 In the next step activities will be separated as internal or 

external. 

 The internal activities can then be converted into 

external and then the time reduction, then obtained will 

be recorded. This will provide the optimum time 

required for the setup. 

 And finally streamlining all the setup operations. 

 
Fig. 3: Conventional SMED approach framework 

VII. CONCLUSION 

Short setup times are a necessity nowadays in all types of 

industries. There exists a good methodology to reduce these 

setup times in the existing situations. In this paper the need 

for setup time reduction (SMED) along with lean 

manufacturing is illustrated from the point of view of 

relation between both the setup time reduction (SMED) and 

product efficiency. 



A Literature Review on Single Minute Exchange of Dies 

 (IJSRD/Vol. 5/Issue 12/2018/056) 

 

 All rights reserved by www.ijsrd.com 206 

 The SMED method is mainly used to optimize the 

process of changeovers and for eliminating the negative 

impacts of frequent production programme changes (Filla 

Jan, 2016). The potential lies especially in integrating 

SMED methods with the information systems which are 

widely used in production companies. In cases in which a 

company is able accurately to determine the time required 

for a particular type of changeover, it should be possible to 

modify the sequence of orders in such a way as to meet the 

delivery times and also to reduce the total time required for 

changeovers. 

 (McIntosh, 2007) it is considered that tasks need 

not always be reallocated into external time if useful time 

reductions are to be made. Attention is given to factors that 

can limit task reallocation.  

 In this study  as a conclusion, it can be stated that 

SMED “single-minute exchange of die” in other words 

“Quick Changeover” is still a suitable method not only for 

manufacturing improvement but also for equipment/die 

design development. 
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