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Abstract: The information in this paper is based upon the authors project, which was completed in the fall of 2015 at Wichita
State University (WSU). The students were assigned this project as a part of their Senior Design project requirement for
completion of their bachelor degree. The project was based in a manufacturing environment where low volume production
occurs. The projects objective is to create a method to ensure that certain tools, which require calibration, were being
calibrated by their respective due dates. This needed to be done while also being able to control the amount of inventory for
each calibrated tool. To approach this objective, the authors used the Economic Order Quantity to ensure on time calibration
of each tool. Proper tool inventory levels were determined based upon assumptions developed by the project team. This paper
seeks to explain the use of the EOQ model in this project.
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1. Introduction
1.1 Tool Calibration
There are certain types of tools, used in all types of industries, which require regular calibration to ensure their proper
functionality. These tools are critical to processes which they belong to, and require additional emphasis on their calibration
due dates. If a tool that requires calibration is used after its calibration due date, then negative consequences can result. In some
industries everything that was worked on by the specific tool will have to be reworked with a tool that is within its calibration
due dates. This can cost companies unneeded rework expenses, and additional costs in production disruption. To minimize
these potential costs, it is important to identify the proper inventory levels for each tool that requires calibration. By identifying
the proper amount of inventory for each tool, these tools can be used when they are required, without risking the possibility of
the tool being outside its’ calibration date. However, caution must be used on the amount inventory being determined for each
tool. It may be necessary to apply constraints to the inventory levels to ensure that the additional inventory is optimized so that
the total cost is minimized.

1.2 EOQ Model
The Economic Order Quantity (EOQ) model was introduced by Ford W. Harris in 1913 to solve the manufacturing
problem of having to setup for each different product that is going through a manufacturing process. The model was able to
minimize the total cost (inventory, setup, and production) for each product by balancing the number of setups with the amount
of inventory used in each setup batch. To create the mathematical model Harris made 6 assumptions about the manufacturing
system. They are as follows:
1.
2.
3.
4.
5.
6.

Production is instantaneous
Delivery is immediate
Demand is deterministic
Demand is constant over time
A production run incurs a fixed setup cost
Products can be analyzed individually
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