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Aside from meeting specific quality system standard requirements—
such as those found in ISO 9001 or IATF 16949—well-designed 
quality system metrics also can serve as meaningful indicators of the 
strengths and weaknesses of an organization’s various processes.
As a quality manager, I often consider how precisely our quality 
system objectives and other metrics describe the effectiveness of our 
processes. One metric I started using recently—overall equipment 
effectiveness (OEE)—has provided our management team with a 
composite measurable that encompasses three major branches of our 
operation: maintenance, production and quality.
Over the past three decades—during which standardized quality 
systems have taken a prominent role in manufacturing—certain 
metrics have risen to the top as the most common key indicators of 
performance in each of these three areas.
Consider this simple example to see how common key indicators 
work together to form OEE:
Machine availability is a commonly used indicator for measuring 
the effectiveness of an organization’s maintenance process. It is 
calculated as the ratio of a machine’s actual run time to its scheduled 
run time. In some organizations, operator breaks and tardiness can 
reduce a machine’s run time, but unplanned outages because of 
maintenance problems always reduce availability.
For instance, if a forging machine was scheduled to run for eight 
hours during a given shift, but it actually ran only 6.1 hours, then its 
availability was:

(6.1 / 8.0) = 76.3%
For production, efficiency is a key metric calculated as a ratio of 
the number of parts produced in a certain amount of time to the 
maximum number of parts that could have been produced in the 
same amount of time.
For instance, if a time study demonstrates that our press can forge 
2,500 pieces per hour, and during our example shift it produces 
13,000 pieces in the 6.1 hours it ran, then this operation had an 
efficiency of:

(13,000 / 6.1) / 2,500 = 85.2%
Quality is often measured as the ratio of the number of good parts 
produced to the total number of parts produced. So, if only 12,770 
of the 13,000 in our example shift met the customer’s specifications, 
the measure of quality acceptance was:

(12,770 / 13,000) = 98.2%.
OEE is then calculated as the product of these three metrics:

OEE = % Available x % Efficient x % Acceptable
So for our example, the OEE is:

OEE = 76.3% x 85.2% x 98.2 = 63.8%.
In his book, Overall Equipment Effectiveness, Robert Hansen details 
the OEE evaluation scale shown in Table 1. According to the scale, 
the OEE of this process is unacceptable.
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Did you know that by being a Member 
of the Forging Industry Association you 
score signifi cant savings on products and 
services that you and your business use 
every day?
We encourage you to make the most 
of your membership with our FIA Perks 
Marketplace.

Special benefi ts include savings from:
• Grainger
• Cintas
• FedEx
• O�  ce Depot
• Hertz

• Total Quality Logistics
• Lowes
• Transparent Energy
• Xena Workwear
and more to come!

Please note, you will be required to create an account when 
you log in for the fi rst time. This account is di� erent from 
your FIA Member website log-in. If you have any questions 
about FIA Member benefi ts, please contact Tricia Abruzzino 
at tricia@forging.org or call 216-781-6260.

More importantly than comparing their organization’s OEE to a 
general table like the one shown above, forging professionals can 
gain better insight into their operation by comparing the OEE 
metrics of part families, manufacturing facilities, time periods, or 
other logical groupings. When applied to the bottleneck operation 
in a process flow, OEE can also provide a powerful indicator of the 
potential sales lost due to system deficiencies. 
Developing and using metrics such as OEE that highlight an 
organization’s best opportunities for improvement have the potential 
to unlock the next level of profitability.
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