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PURPOSE

An investigation of the usability for DA Form 2410 

data in reliability analysis, and how a FRACAS type 

system (such as RIMFIRE) is required in addition to 

DA Form 2410 for Reliability Analysis in Army 

Aviation products. 



PROBLEM DESCRIPTION

• US Army Aviation uses DA Form 2410 for 

reporting maintenance, repair, removal and 

replacement data on helicopter components.

• The DA Form 2410 facilitates a pre-established 

list of Fail Codes which do not provide the level of 

data necessary for Reliability Analysis.

• Additional data is required for Reliability Analysis



ANALYIS DESCRIPTION

• This study uses validated failure/removal data 

from the RIMFIRE  (Reliability Improvement 

through Failure Identification and Reporting) 

program to show the where DA Form 2410 data is 

lacking for use in Reliability Analysis.



Methodology

1. Download full completed RIMFIRE record dataset with the following data fields:

• Sequence Number

• Fail Code

• Removal Reason

• Review Board Reason for Return

• Asset Aircraft Model

• System Name

• System Part Number

2. Combine 2410 Fail Code and RIMFIRE Review Board Return Reason columns into  

“helper column”

• Using this column, establish the full array of combinations that occur in the 

dataset.

• Grade accuracy of each combination using Category Decision Tree (Slide 5)

• This will be the “Master Category List”

3. Create a pivot table with the dataset

• Table: 2410 Fail Code -> Removal Reason -> Review Board Return Reasons -> # of 

Instances

• Filters: Aircraft Model, Component Name, Component Part Number

4. Sum the occurrences of each category score to determine the probability of each. 

• Perform summation on full data set, individual component, helicopter platform, or 

any other combination of interest.



Components Selected for Analysis

• UH-60 Intermediate Gear Box

• AH-64 Nose Gear Box

• CH-47 Transmissions

• T-700 Engines

• UH-60 Main Mod



Scoring Categories

Exact:

The 2410 Fail Code accurately represents the removal event described by the 

RIMFIRE Review Board Return Reason, and describes the location of the 

failure or situation that required the removal.

Low Fidelity:

The 2410 Fail Code accurately represents the removal event described by the 

RIMFIRE Review Board Return Reason, but does not describe the location of 

the failure or situation that required the removal.

Ambiguous:

The 2410 Fail Code represents the removal event described by the RIMFIRE 

Review Board Return Reason, but not accurately enough for a reliability 

assessment.

Wrong:

The 2410 Fail Code does not represent the removal event described by the 

RIMFIRE Review Board Return Reason.



Category Decision Tree



Example of an “Exact” record score



Example of a “Low Fidelity” record score



Example of an “Ambiguous” record score



Example of a “Wrong” record score
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***Top 10 Fail Codes account for 57.80% of the dataset
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Top 10 Fail Codes represent 80.4% of total 

UH-60 Intermediate Gear Box dataset 
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Top 10 Fail Codes represent 69.8% of total 

AH-64 Nose Gear Box dataset



Top 10 Fail Codes represent 63.3% of total 

CH-47 Transmissions dataset

0

50

100

150

200

250

CH-47 Transmissions Top 10 Fail Code Accuracy

Exact Ambiguous Low Fidelity Wrong



Top 10 Fail Codes represent 58.8% of 

total T-701D dataset
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Top 10 Fail Codes represent 80.0% of total UH-60 

Main Mod dataset
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Conclusions

• The DA Form 2410 Fail Codes that are most accurate are the ones 

describing:

• Time Change / Retirement Change Removals

• Precautionary Removals (lightning strikes, FOD, aircraft mishaps, 

etc.)

• Removals for Scheduled Maintenance events (Recap/Reset)

• DA Form 2410 lacks required data and accuracy for use in Reliability Analysis

• These types of DA Form 2410 Fail Codes describe events and situations that 

required removals, but do not give Program Managers insight to how and why 

parts are failing due to deficiencies that could be corrected or improved.



Conclusions continued…

• Data required for Reliability Analysis and Improvement include (but are not 

limited to):

• Condition of component that indicated necessity of removal

• Location of fault (at the subcomponent level)

• Severity of fault

• Measurements of wear/damage

• Performance degradation over time

• This data can be obtained through verified FRACAS data, such as data from 

the RIMFIRE program, and is required for reliability analysis and improvement 

of a system.
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