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Please note that some of the screens in the online course have been omitted from 
this workbook. This is to protect any proprietary i nformation that may be included 
in the pictures.   
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Welcome. 
 
We would like to welcome you back to our next module in this online training course.  
 
This training module is called “Step 5 – Reduce Changeover Times Part 1.” 
 
This module is a continuation of our Lean Expert online course series called “10 steps to 
become a Lean Enterprise.”  
 
This program has been specifically designed to demonstrate our step by step 
methodology that will allow any organization to become a Lean Enterprise. 
 
Let’s continue your lean journey! 
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Course Objectives 
 
Here are the course objectives for Step 5 – Reduce Changeover Times Part 1.  
 
We specially designed this course to give the information you need to get a full 
understanding of each step required to become a Lean Enterprise. 
 
Upon completion of this course, you should be able to: 
 

• Understand the definition of changeover time. 

• Understand the elements of a changeover. 

• Understand the development of traditional changeovers. 

• Understand the concept of an economic order quantity. 

• Understand how to start to reduce changeover times. 

 
Now we are going to work through each course objective. 
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Definition of a Changeover 
 
The correct definition of a changeover is: 
 
 “The time period between the last good item off the current run and the first good item 
off the next run.”  
 
It is very important to understand this definition of a changeover.   
 
It is the first step towards identifying, measuring, and tracking machine downtime as a 
result of changeovers. 
 
During many conversations with clients about changeovers, they often speak about the 
activity from the perspective that it only involves removing and replacing something, and 
“away you go”.  
 
It is not this simple, and we cannot stress enough how important it is to start by 
understanding what is really happening during the changeover process. 
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Elements of Changeover Time 
 
To gain a better understanding of the definition of a changeover, we must look at the 
breakdown of the different elements required to complete a changeover.  
 
A total changeover time period breaks down into four separate elements: 
 

1. Preparation. 

2. Removal and replacement. 

3. Measurement and calibration. 

4. Trial runs and minor adjustments. 

 
On this screen is a pie chart that includes the percentage of time for each of these four 
elements.  
 
What is astonishing to most people is that the 4th element of “Trial runs and major 
adjustments” takes as much as 50% of the total changeover time.  
 
The next is “Preparation” with 30%, and then “Measurement and calibration” with 15% of 
the total changeover time.  
 
“Removal and replacement” actually takes only 5% of the total time. However, this 2nd 
element is what most people perceive to be the sum total of the actual changeover time.  
 
When you observe a changeover, you will see each of these four elements occurring 
throughout the process. 
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Changeover Improvements 
 
As we mentioned in the previous screen, most people see changeover time as one 
complete activity, starting when the machine stops and completed when the machine 
starts up again. This is demonstrated in the “Before” diagram on the screen.  
 
In reality, there are several things happening during the changeover time. To identify each 
of these activities we use a process called “SMED”. This is an acronym for “Single Minute 
Exchange of Dies”. It is a process developed by Shigeo Shingo to reduce equipment 
changeover times.  
 
SMED is a technique to observe changeovers and identify all the specific activities. These 
separate into two categories: internal and external.  
 
Internal activities can only be performed when the machine has stopped (these are shown 
in red).   
 
External activities can be completed at any time whether the machine is running or not 
(these are shown in green).  
 
The goal of “SMED” is to identify external activities and re-organize the changeover 
procedure so they happen while the machine is still working. We have demonstrated this 
in the “After” diagram on the screen. 
 
However, the ultimate goal is to try to eliminate or reduce the time for internal elements 
to minimize equipment downtime.  This is demonstrated in the “Goal” diagram on the 
screen. 
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Traditional Changeovers 
 
Traditional changeovers were originally developed for batch production manufacturing 
systems to provide the most economical order quantity. 
 
The problem with this practice is that it creates long changeover times, which compels 
companies to keep their machinery running longer to offset the downtime. The practice 
was borne out of the belief that the longer a machine is kept running, the lower the unit 
cost.  
 
Many companies adopted this practice during the 20th century, which led to long lead 
times and customers waiting to receive their parts or materials. However, 21st century 
customers are demanding a much higher level of response from any business.   
 
How fast a company can changeover their equipment is a very important measure of their 
ability to respond to their customer needs! If a business does not have the flexibility to 
respond quickly to the fluctuating demands of its customers, it will lose market share and 
profits.  
 
Many organizations create a safety buffer to compensate for customers changing their 
mind. They achieve this by using forecasting to build large stockpiles of inventory in the 
hope they will second guess their customer’s needs. This is a waste and it is adding cost 
when inventory is sitting on the shelf in the hope that someone will buy it.  
 
 Many organizations end up swallowing the cost themselves because their customers 
don’t always place orders for the products they have in finished goods inventory.  Just 
take a look the next time you visit a business to see how many obsolete products are still 
hanging around their finished goods area. 
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Economic Order Quantities 
 
The EOQ formula was a product of the early 20th century when mass production was the 
accepted method in industry. Most people find it complicated and a little confusing.  
 
The Economic Order Quantities (EOQ) model was developed by F.W. Harris in 1913. It is 
an accounting function to determine the most economic lot or batch size.  
 
It calculates the trade off point between cost and operational efficiency. It has nothing to 
do with how effective an organization is at delivering items to the customer.  
 
It drives an organization to be internally focused on equipment efficiency rather than 
systemic effectiveness.  
 
The mantra for the mass production era of the 20th century was “if the machine is not 
running it’s not making money”.  
 
This is not the case in today’s business world. In fact, it could be the opposite; if the 
machine is running it could be losing money and creating waste.  
 
Efficiency is not the accurate measure of a Lean Enterprise, it is effectiveness and how a 
company can do the right things to deliver their finished goods to their customers on time, 
every time.  
 
The business of the 21st century has to be able to implement: 
 

• Just-In-Time Manufacturing 

• Small Lot Size 
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• Short Cycle Times 

• Reduced Inventory 

 
One of the main constraints to achieving these is long changeover times.  
 
Changeovers must be measured in minutes, not hours or days, for any business to be 
competitive in today's world. 
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Typical Batch Processing 
 
In this screen you see a model of a run schedule for a machine. It is demonstrating how 
a traditional company will schedule batches of parts to run through this machine.   
 
The model has the time in hours (0 to 8) on the left axis and the five work days (Mon-Fri) 
on the bottom axis.  
 
The black area at the bottom of the model represents the changeover times to set up the 
machine for the next part. T 
 
he gray area represents the actual run time to produce each part (A, B, C, D, and E). The 
model is demonstrating a working example over the five day period.  
 
On Monday morning the machine is down for a 2 hour setup to run the next batch of parts. 
The machine runs Part A for a period of 6 hours.  
 
On Tuesday morning the machine is down for a 2 hour setup to run the next batch of 
parts. The machine runs Part B for a period of 6 hours. 
 
On Wednesday morning the machine is down for a 2 hour setup to run the next batch of 
parts. The machine runs Part C for a period of 6 hours.  
 
On Thursday morning the machine is down for a 2 hour setup to run the next batch of 
parts. The machine runs Part D for a period of 6 hours. 
 
On Friday morning the machine is down for a 2 hour setup to run the next batch of parts. 
The machine runs Part E for a period of 6 hours. 
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The model demonstrates that the machine is running for long periods of time with long 
changeover times.  
 
The 40 hours of available time breaks out into 10 hours for changeovers and 30 hours for 
production.  
 
This model does not allow any spare time for dealing with problems such as machine 
breakdown, etc. This raises several questions. 
 

What happens if there is a problem with a machine or materials?  

How will they overcome these kinds of issues?   

Is this type of scheduling process focused on the customer’s needs? 

When does the customer actually need their parts?  

 
These are all critical pieces of information that are not addressed in batch processing.  
 
The last question is probably the most important and this one never gets addressed in a 
batch manufacturing company.  
 
The assumption is that no matter how many additional parts they produce, the customer 
will place orders for all these parts at some time in the future.  
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Quick Changeover 
 
In this screen, you see a model of a run schedule for the same machine from the previous 
screen. It is demonstrating how a Lean Enterprise would schedule their parts through this 
same machine.   
 
The model has the same available time in hours (0 to 8) on the left axis and work days 
(Mon-Friday) on the bottom axis. The black areas on the model represent the changeover 
times to set up the machine for the next part.  
 
The gray areas represent the actual run time to produce each part (A, B, C, D, and E). 
The model is demonstrating the working example over a five day period.  
 
The lean approach is to reduce the changeover time. In this example, the changeover 
time has been reduced to 3 minutes per setup. They will schedule smaller runs with 
frequent changeovers. 
 
On Monday the machine is down for 3 minutes per setup for each part. The machine runs 
Parts A, B, C, D, and E for 72 minutes per part. That is a total of 5 x 3 minute setups (15 
minutes) and 5 x 72 minute machine runs (360 minutes or 6 hours).  
 
On Tuesday, Wednesday, Thursday, and Friday, the machine is scheduled to run the 
same changeovers and mixture of parts.  
 
The model demonstrates the 40 hours of available time breaks out into 1.25 hours for 
changeovers, 30 hours for production and 8.75 hours of available time unused.  
 
This lean model demonstrates there is time to deal with problems such as a machine 
breakdown or materials issue.   
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Is this scheduling process focused on the customer’s needs? Yes, this process has more 
flexibility to respond to fluctuating demand. 
 
The machine is running for shorter periods with quick changeover times. They are 
producing only what the customer needs during each run.  
 
Changeovers have been reduced to 3 minutes so it’s easier to change from one part to 
the next with minimal losses in production and machine hours. 
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Reducing Changeover Times 
 
The first step to reducing changeover times is to start with the basics.  
 
Put in place the things you have learned in this training series.  
 
What are these basic principles? 
 
Use workplace organization to: 
  

• Implement and apply 5S to identify and eliminate waste in the workplace. 

• Implement a visual management system to differentiate between normal vs. 

abnormal situations. 

• Improve product flow to speed up the pre, during, and post setup activities. 

• Use SMED to identify, analyze, and improve the key activities in the changeover 

process. 

 
Define a baseline and determine a reduction goal prior to the quick changeover event.  
 
Without this a team will not know what they are aiming for.  
 
Unless you can clearly demonstrate the goal and the benefits of the effort, the event will 
be nothing more than an exercise. 
 
The ultimate goal for any team is to make changeovers a non-event.  
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If this can be successfully achieved it will lead to lot sizes that are linked to actual order 
quantities.  
 
This means an organization will be capable of producing what the customer wants, when 
they want it, at any time.  
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Workplace Organization 
 
If an organization wants to reduce changeover times from hours to minutes, it must start 
to identify and eliminate waste.  
 
They cannot have their employees searching for materials, equipment, tools, etc.  
 
These activities are all waste and non-value added because while employees are doing 
this nothing is being produced.  
 
The first step in reducing changeover times is to implement a workplace organization 
program using a 5S and visual management system. 
 
A Lean Enterprise has everything they need in place, ready for the next changeover.  
 
As the machine stops, and it is safe to do so, employees start to work on the changeover.  
 
The goal is to have the machine down for the minimum amount of time.  
 
Refer back to Step 3 – Workplace Organization for more information about 5S and visual 
management. 
 
 

  



Lean Expert Course Workbook - Step 5 Reduce Changeovers Part 1 
 

18 

 

Copyright Radical Transformation LLC                www.radical-transformation.com Rev 1 

 

Centralized and Organized Storage 
 
One of the main problems in any workplace is finding the right tools to do the job, when 
you need them.  
 
Employees can spend anything from minutes to hours searching for equipment, 
information, tooling, etc. It is important to try to eliminate this problem. 
 
One method is to create centralized and organized storage locations for these items, 
inside or near to the work area.  
 
Create a visual storage system to make it easier to retrieve and relocate items back into 
their place. 
 
In this screen, you see an example of a visual storage area. Each press tool is located 
and organized into a two tier racking system.  
 
Every die has an individual slot address label, which corresponds to a specific location 
on the rack.  
 
These slot address labels can be color coded to identify the equipment by tool type, 
location, machine, or product type, etc.  
 
It is amazing how creative team members can be when using some of the basic lean 
tools. 
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Four Steps to Reduce Changeovers 
 
These are four steps to reducing changeover times.  
 
In the following training modules for Step 5 – Reducing Changeover Times, we will 
discuss these four steps in detail.  
 
The four steps are:  
 

1. Document and record a changeover to identify the activities. 
 
2. Separate activities into internal and external elements. 
 
3. Convert internal elements into external elements. 
 
4. Streamline all aspects of the changeover process. 

 
Each of these steps is a critical element in reducing changeovers.  
 
Each step must be performed in the prescribed order. 
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End of Presentation 
 
Congratulations, you have now completed this presentation. 
 
Please go to the next training module in your Lean Expert online course materials.  
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Reference Materials 
 

1. Quick Changeovers for Operators: The SMEDSystem.  

By: Productivity Press Development Team. Published by Productivity Press 1996. 
2. Quick Changeover Simplified -The Manager's Guide  to Improving Profits with 

SMED. 
By Fletcher Birmingham and Jim Jelinek. Published by Productivity Press 2007. 
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