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Abstract: The paper presents investigations of the authors in the area of the companies’ activities. The time of inter-
operational interruptions determines the work organization manner within the production units and it is made up of the 
time of interruptions. 
SMED (Single-Minute Exchange of Dies) is a system for dramatically reducing the time it takes to complete equipment 
changeovers. The essence of the SMED system is to convert as many changeover steps as possible to “external” 
(performed while the equipment is running), and to simplify and streamline the remaining steps. 
In the paper the SMED system and the implementing phases are presented. In order to be successful in implementing 
the SMED method, the main activities, the benefits and the causes for time loss are presented. 
Also, the sequential course of the method is described. 
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1. INTRODUCTION 
 
The production cycle represents one of the basic 
indicatives that characterize the organization level of the 
industrial enterprise. 
Through a product or product lot production cycle we 
understand the time period from the moment of 
manufacturing launch under the form of raw materials 
until the moment of manufacturing exit under the form of 
finite products. 
The duration of the production cycle determines the size 
of the unfinished production stocks in the enterprise, the 
size of the floating means, the unfinished production and 
the turnover speed of the floating means. The duration of 
the production cycle constitutes a basic norm of the 
preparation, launch and tracking activity of the product 
manufacturing, determining the moment of beginning and 
ending of product execution and the manufacturing 
launch order, the machinery load and use in time. 
The structure of the production cycle is determined in 
order to know the duration of the production cycle. 
Through the production cycle structure we understand its 
component under the report of the duration of the 
technological operations of the auxiliary activity and of 
interruptions, and the reports between the time expenses 
for different types of operations and interruptions in the 
production process. 
Under the structural report, the duration of the production 
cycle is made up of two big components: 

 Work period; 
 Interruption time. 

The work period is made up of: 
 The duration of the operative cycle; 
 The duration of the natural processes; 
 The duration of the auxiliary processes. 

The duration of the operative cycle constitute a part of the 
work period that expresses the duration of the main 
activity, linked to the product or product lot execution. It 
is made up of the duration of the technological operations 
and the duration of the preparation – conclusion works. 
The duration of the natural processes is a component of 
the duration of the production cycle, only in the branches 
where the finite production needs a certain time period for 
the action of certain natural factors. Example: the wine 
industry, wood processing industry, beer industry. 
The duration of the auxiliary processes is made up of two 
sub-components: 

 The duration of the control operations; 
 The duration of the transport operations. 

The interruption time is made up of: 
 The time of inter-operational interruptions (within the 
change); 

 The time of interruptions between changes. 
The time of inter-operational interruptions determines the 
work organization manner within the production units and 
it is made up of the time of interruptions owed to the: 

 Execution of work on lots – determined by the fact 
that a part or a product of the lot must wait until its 
turn comes to be processed, and after this until the 
other products of the lot are processed; 

 Waiting at the workplaces – determined by the fact 
that the parts or products arrived at the workplace 
must wait until the busy workplace is freed of the 
products or parts belonging to previous lots; 

 Time of interruptions for filling – taking place au loc 
in the branches where a finite product is obtained by 
mounting or assembling different parts or 
subassemblies;  

Determined by their lack of synchronization in time, some 
of them having to wait until the part or half-finished 
product set that will be mounted is filled. 
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The time of interruptions between the changes is made up 
of three sub-components: 

 the time of interruptions due to non-working days; 
 the time of interruptions due to the change regime. 

 
2. THE SMED METHOD PRESENTATION  
 
The SMED (Single Minute Exchange of Die) method 
represents the organization method whose quantized 
objective is the systematic reduction of the series change 
times (the French norm AFNOR NF X50-310). Single 
Minute Exchange of Die implies the change of instrument 
or machinery in less than 10 minutes. 
Single Minute signifies the fact that the time necessary for 
the change and setback, expressed in minutes, must be 
measured in a one-figure number. 
SMED is often used interchangeably with “quick 
changeover”. SMED and quick changeover are the 
practice of reducing the time it takes to change a line or 
machine from running one product to the next. The need 
for SMED and quick changeover programs is more 
popular now than ever due to increased demand for 
product variability, reduced product life cycles and the 
need to significantly reduce inventories. 
Flexibility means bettering the skills of a machinery of 
workplace to go quickly from one manufacturing lot to 
another. The stop of a resource activity for a 
manufacturing change must be reduced as much as 
possible, if not even suppressed. 
The time of manufacturing change represents the duration 
of time that passes between the last good part 
manufactured in the previous series and the first good part 
manufactured in the present series. In the meantime, one 
or more production and/or maintenance operators 
reconfigure the machinery at once, as well as the 
workplace and environment, thorough an assembly of 
activities or operations. 
In order to be successful in implementing the SMED 
method, the following activities must be performed: 

 global thinking (up and downstream), within the 
enterprise strategy; 

 discovering the most important background problems; 
 daily improvement, little by little; 
 reducing the processing time; 
 accelerating the progress intention fluxes; 
 respecting and valuing the ideas of each employee of 
the company. 

A successful SMED program has the following benefits: 
 Lower manufacturing cost (faster changeovers mean 
less equipment down time) 

 Smaller lot sizes (faster changeovers enable more 
frequent product changes) 

 Improved responsiveness to customer demand 
(smaller lot sizes enable more flexible scheduling) 

 Lower inventory levels (smaller lot sizes result in 
lower inventory levels) 

 Smoother startups (standardized changeover processes 
improve consistency and quality) 

In SMED, changeovers are made up of steps that are 
termed “elements”. There are two types of elements: 

 Internal Elements (elements that must be completed 
while the equipment is stopped) 

 External Elements (elements that can be completed 
while the equipment is running) 

The aims of the SMED method are to gain more 
flexibility to allow small batches (then reduce the stocks) 
and to do more added value (changeover time is a loss of 
production). 
 
3. THE IMPLEMENTING STAGES IN THE 

SMED METHOD  
 
The first aspect observed by engineers was the fact that 
during transformations and configurations the machinery 
is not working, even for the operations independent from 
the machinery itself, such as: preparation of the necessary 
tools and devices, preparation of molds, torques or 
different consumables. This has led to a first step of the 
SMED approach, namely: the differentiation of the 
operations that must be performed while the machinery is 
not working, certain internal configuration operations 
(IS), as compared with the ones that can be performed 
while the machinery works, called external configuration 
operations (ES), as well as with the useless operations. 
Identifying the causes for time loss, the SMED method is 
divided into four stages: 
Eliminating the useless operations and the conversion of 
IS operations into ES ones. Firstly, the external 
configuration operations must be identified. They must be 
performed before the machinery is stopped. The ES 
operations refer to: tools, parts, instructions, lifting 
devices, sub-assemblies, etc.  
Certain operations appear to be internal but can be turned 
into external ones producing the significant reduction of 
the machinery stoppage time. These operations can be: 
presetting and preheating (in external furnaces, with 
external connections, etc.) 
Simplifying the tuning and fixing devices. When all 
these operations which can be done without stopping the 
machinery have been identified and are converted, the 
reduction of the time for internal operation performance is 
wanted. In this category is included the time used for 
operations provided by the tuning and fixing devices.  
The purpose of this stage is: 

 total or partial elimination of the tuning and fixing 
devices; 

 reduction of the changes of the position of the 
processed part as they need several fixing - freeing 
movements; 

 placing in one movement; 
 using blocks, standardized devices, patterns, etc.; 
 standardizing tools, types and sizes of screws and 
nuts, etc. 

Teamwork. To reduce to the minimum the stoppage time 
of a critical importance machinery it is important to have 
a team that is preoccupied by this aspect. This team is 
made up of operators that temporarily abandon their 
present tasks to help a rapid change on the critical 
importance machinery. This configuration would act like 
a team during a race. Each team member is attributed a 
special operation at which he is especially good so that he 
performs it impeccably in a very short period of time. 
Eliminating adjustments and trials. After the molds, 



Vasile Alexa: Determining the Main Steps of the SMED Method’s Implementing in the Production Cycle Management of the Companies; 
Machine Design, Vol.3(2011) No.4, ISSN 1821-1259; pp. 285-288 
 

 287

torques, fixing devices or the patterns for the new lot are 
established, certain adjustments are usually performed. 
These adjustments are also time consuming and extend 
the duration of the machinery work interruption. The 
adjustments can be considered losses. If setting is done 
accordingly, adjustments are not necessary.  
To reduce or even eliminate adjustments, the following 
measures will be taken: 

 setting standard values; 
 conceiving methods to reduce adjustments through 
physical means such as stoppers, guide ways, blocks 
etc.; 

 designing personalized instruments if necessary. 
The trials, like the adjustments, can be considered losses 
as everything should be designed accordingly, without the 
need for trials after the machinery starts working. 
 
4. THE SEQUENTIAL COURSE OF THE 

SMED METHOD 
 

Phase 0 

Phase 1 

Phase 2 

Phase 3 

Phase 4 

 Defining objectivesr 
 Choosing the equipment 
 Creating the work group 

 Identifying the operations: 
 Internal operations (which 
can be performed while the 
machinery does not work) 
 External operations (which 
can be performed while the 
machinery works) 

 Extracting the external 
operations performed as internal 
operations 
 Identifying the internal 
operations that must be 
externalized 

 Converting the internal 
operations into external ones 

 Reducing the execution 
duration of the internal and 
external operations 

 
Fig.1. The sequential course of the method 

 
Every manufacturing company that performs changeovers 
can benefit from SMED. That does not mean, however, 
that SMED should be the first priority. In fact, companies 
have finite resources, and those resources should be 
directed to where they will generate the best return. For 
most companies, the first priority should be ensuring that 
there is a clear understanding of where productive time is 

being lost, and that decisions on improvement initiatives 
are made based on hard data. That means putting a system 
in place to collect and analyze manufacturing 
performance data. 
The SMED system has the following major phases as 
shown below (Fig. 1). These phases are performed in 
sequence and the entire sequence can be iterated 
(repeated). 
 
Phase 0. The choice of subject 
The implementation principle of the SMED method starts 
with choosing a “pilot” application place. It can be a work 
place or equipment. The adjacent objective is to extend 
the application area to other work places and workshops. 
The result obtained at the “pilot” workplace will be an 
example to extend the concept at the enterprise level. 
The first problem that appears is accepting the 
implementation of this concept in the enterprise by the 
employees. The people must be convinced and involved. 
Phase 1. Observations and measurements 
The first phase refers to the initially existing situation. It 
consists in observing the course of a production change 
and identifying all the relevant information regarding this 
change (chronology, duration, restrictions, material 
means, resources, etc.).  
The objective is to know the fact reality. In general, an 
audio-video film is used which renders a true image of the 
event course without omitting anything. The personnel 
information is compulsory in order to obtain their 
collaboration and to make them overcome the 
psychological aspect referring to the use of the video 
camera. 
Irrespective of the recording method used, it must not 
influence the course of operations and operators’ actions. 
The purpose is to obtain an objective result. 
Phase 2. Bettering the present situation 
The identified operations are divided into internal and 
external operations. 
This phase consists in repairing the internal operations 
that will be externalized and in extracting external 
operations that are treated at this stage as internal 
operations.  
At this stage, the investment is generally very small, but 
the winning can be spectacular. Winning increase rates of 
25 – 50% can be reached only by simply reorganizing the 
manufacturing process. 
Phase 3. The change of low-cost production means 
In order to progress the conversion of certain internal 
operations into external ones is compulsory. This phase 
generally needs a technology input. The objective is to 
reduce the number of internal operations that lead to 
production stop as much as possible. 
Investment is necessary, which is considered insignificant 
in comparison with the ones that will be necessary in 
phase 4. This is because the actions refer loosely to the 
workplace, without taking into consideration the entire 
manufacturing process. 
Phase 4. Important changes of the production means 
The time economy at the level of internal operations is 
wanted, for reasons of machinery stop, and at the level of 
external operations, for cost reasons.  
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Through this phase the reduction of both the internal and 
external operation duration is tried. The manufacturing 
process will be reconsidered, involving a long-term action 
plan and big investments. 
With a view to reducing the times of these activities 
action will take place on three axes: 
Organization. It involves: 

 the link product – resources; 
 introduction of new resources; 
 synchronization of activities; 
 ergonomics and security at the workplace; 
 placement of equipment, tools, instruments and 
consumables at the place of their use; 

 insuring the technical documents at the work place; 
 preventive maintenance. 

The personnel competence which influences through: 
 implementation of self-control for each operation;  
 training of operators in the field of tuning the 
production means;  

 instauration of a group problem solving and 
encouraging the team spirit;  

 development of polyvalence;  
 evolution to autonomy and responsibility.  

The technique refers to: 
 standardization of the human / machinery interface;  
 standardization of the machinery/equipment interface;  
 simplification or elimination of tuning;  
 elimination of the screwing / unscrewing cycles;  
 defining the self-control means;  
 adaptation of the manipulation means;  
 defining and standardization of the preparation means 
for future manufacturing; 

 improvement of the machinery capability (SPC).  
In fact, the synthesis of the SMED method means 
eliminate all kind of losses to reduce the changeover time 
between two different products, improve the profitability 
(output), productivity, flexibility and the lead times. 
 
5. CONCLUSIONS 
 
The successful implementation of SMED and quick 
changeover is the key to a competitive advantage for any 
manufacturer that produces, prepares, processes or 
packages a variety of products on a single machine, line 
or cell. SMED and quick changeover allows 
manufacturers to keep fewer inventories while supporting 
customer demand for products with even slight variations. 
It also allows manufacturers to keep expensive equipment 
running because it can produce a variety of products. 
Effective SMED programs identify and separate the 
changeover process into key operations – External Setup 
involves operations that can be done while the machine is 
running and before the changeover process begins, 
Internal Setup are those that must take place when the 
equipment is stopped. Aside from that, there may also be 
non-essential operations. The following is a brief example 
of how to attack the SMED process: 

 Eliminate non-essential operations – Adjust only one 
side of guard rails instead of both, replace only 
necessary parts and make all others as universal as 
possible.  

 Perform External Set-up – Gather parts and tools, pre-
heat dies, have the correct new product material at the 
line… there's nothing worse than completing a 
changeover only to find that a key product component 
is missing.  

 Simplify Internal Set-up – Use pins, cams, and jigs to 
reduce adjustments, replace nuts and bolts with hand 
knobs, levers and toggle clamps… remember that no 
matter how long the screw or bolt only the last turn 
tightens it.  

 Measure, measure, measure – The only way to know 
if changeover time and startup waste is reduced is to 
measure it. 

SMED and quick changeover programs have many 
benefits for manufacturers. From reducing downtime 
must associate with the changeover process to reducing 
the waste created during startup.  
Additional benefits include: 

 Lot size reduction,  
 Improved equipment utilization,  
 Increased profitability without new capital equipment 
purchase.  

Optimum batch size is often determined based on 
minimum inventory and job changeover costs. But this 
approach has one critical flaw: It views changeover costs 
as unchangeable. This often results in overproduction, 
excessive inventories, adjusted transport routes and 
scrapping, high cycle times and delivery problems. This 
course enables you to radically reduce machine and plant 
downtime caused by setup. 
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