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Abstract: Having high standards of maintenance for inventories on a continuous basis ensures the mission readiness of the 
Armed Forces of the United States. However, there is only so much that can be done to prevent these inventories from corroding 
and breaking down with continued usage. As a result, every branch of the Armed Forces incurs steep costs from the maintenance 
required to either amend or replace these deficiencies. Many attempts at finding a solution for addressing these corrosion costs 
are currently ongoing. The purpose of this study is to identify and develop a quantitative approach to analyze the effects of 
corrective and preventative maintenance actions in order to improve the cost-efficiency of maintenance processes which will 
reduce the overall costs of maintenance. This paper presents our methodology, findings, and insights on possible solutions that 
help facilitate improvements on corrosion maintenance procedures in the future in order to allow for a more cost-effective 
maintenance policy. 
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1. Introduction

Organizations that possess large numbers of operating systems require tailored maintenance policies that fulfill the 
needs of those systems. A prime example of such an organization is the Department of Defense (DoD) with its vast inventories 
of different systems. Not only can tailored maintenance policies ensure long life cycles for such systems, but they can also save 
unnecessary expenditures on repair costs, parts, man-hours, and system downtimes. One of the leading problems that 
maintenance policies face is addressing the issue of corrosion. The term “corrosion” is defined as the deterioration of a material 
or its properties due to a reaction of that material with its chemical environment” (10 U.S.C. § 2228). The DoD spends $19 
billion each year on efforts to combat maintenance issues related to corrosion (Department of Defense Office of Corrosion 
Policy and Oversight, 2016). As a result of Congressional concern over reducing the impact of corrosion, a massive effort to 
collect maintenance records from every service in the DoD was initiated in Fiscal Year (FY) 2005. Over the past eleven years, 
the DoD consolidated all maintenance records, resulting in an enormous data warehouse with over 500 million records called 
the Maintenance Availability Data Warehouse (MADW). The MADW stores maintenance records on everything from the High 
Mobility Multipurpose Wheeled Vehicle (HMMWV) to the Arleigh Burke-class guided missile destroyer. In addition to the 
diverse array of maintenance records, the MADW also allows users to access the individual maintenance actions for each 
system. The extensive amount of expenses and efforts focused on corrosion necessitates a refined maintenance policy. 

A solution to this problem is developing an effective maintenance policy that addresses both corrective and 
preventative maintenance. Corrective maintenance involves “removing an existing nonconformity or defect” while preventative 
maintenance consists of “steps taken to remove the cause of potential nonconformities or defects” (Herzberg, 2009). For a 
maintenance policy to efficiently deal with the maintenance issues caused by corrosion, it needs to maximize the performance 
and availability of a system while also minimizing the costs associated with the system’s scheduled and unscheduled 
maintenance. However, one of the challenges of developing such a maintenance policy is finding an optimal balance between 
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