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Aging Surveillance Test Program
• AFI 63-101, Integrated Life Cycle Management

• AFMCI 63-1201, Implementing Operational Safety Suitability and Effectiveness (OSS&E)
and Life Cycle Systems Engineering (LCSE)

• CAD/PAD Sub-System System Engineering Plan (SEP)
• Indian Head Explosive Ordnance Disposal Technology Division (IHEODTD) is the

responsible test organization for the USAF/Navy Joint Program Office (JPO)
― Joint testing is accomplished for common items for synergy 

(T-6 Texan, V-22 Osprey, Fire Extinguisher Cartridges, Cable Cutters, etc.)
― Tests conducted at Hill AFB (HAFB), IHEODTD, or by original supplier
― Testing conducted in same manner as Lot Acceptance Testing (LAT)

• Items typically tested on 3-year cycle with ~60 tests/year
• Selected test samples are items removed from fleet due to expired shelf and/or service life

limits
• Test results analyzed to validate appropriate shelf/service life (published in Technical Order

(T.O.)) and determine available buffer to support temporary life extensions for deployments,
maintenance consolidation, delinquent contract deliveries, etc.

• Two types of reliability attributes assessed
• Catastrophic: ability of device to provide output (dudding)
• Performance: ability to meet specified output requirements
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Aging Surveillance Test Program
• Performance trends analyzed against Lot Acceptance Tests (LAT)

― Standard Deviation of sample populations at 95% confidence level evaluated against max and min 
performance limits

• Dissections and chemical analysis used on case by case basis to augment item functional
performance testing

― Assessment of energetic materials physical/chemical integrity
• Residual % of propellant stabilizer for Nitrate Ester explosives
• Grain structural integrity; cracks/chipping etc.
• Degradation products of chemical reactions
• Compatibility of mixtures
• Propellant stress, strain, hardness
• Propellant to liner bonding strength

― Mechanistic aging recently employed for longer aging predictions
• U-2 Rocket Catapult (underway)
• F-15 Canopy Remover Cartridge
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Aging Surveillance Test Program
• F-15 Canopy Remover Cartridge – Traditional Surveillance Test Program

― Completed June 2017
― Cartridges functioned on the LAT fixture using service returned and new canopy removers
― Tested a total of 15 dual seat cartridges

• Lot Numbers: 03K, 04C, 04L, 06K
• Ages ranged from 11 to 14 years old at time of test

― All cartridges functioned as designed and met specification requirements
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Aging Surveillance Test Program
• F-15 Canopy Remover Cartridge – Mechanistic Aging and Surveillance Testing

― Analysis of physical and chemical properties
• Completed Aug 2017
• Dissected and tested a total of 12 (6ea single seat, 6ea dual seat) cartridges

― Two (2) lot numbers per cartridge type: 01E, 06A (single seat); 03K, 06K (dual seat)
― Three (3) cartridges from each lot
― Ages ranged from 11 to 16 years old on the single seat version; 11 to 14 years old on the dual seat version

― Testing/Inspection Results
• All samples passed leak tests, visual inspection, and x-ray inspection
• O-ring analysis

― Any compression set of O‐rings does not affect performance
― Some O‐ring damage and an incorrectly sized O‐ring found in cartridge housing (not age related)
― The O‐ring damage and incorrect O‐ring size found would not affect cartridge performance

• Primer testing: one set of primers from each lot (all functioned without issue)
• Black powder testing: no issues identified
• Propellant testing: no significant aging trends observed

• Conclusion: The F-15 canopy remover cartridges are aging well and are being evaluated
for a permanent life increase
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USAF Service Life Extension Process
• Technical Order (T.O.) 00-20-1 Aerospace Equipment Maintenance

Inspection Documentation, Policies, and Procedures
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• Country submits extension request to:
― Country Case Manager (CCM)
― Foreign Liaison Officer (FLO)
― System Program Office (SPO)
― or directly to Country Line Manager

• CCM/FLO/SPO will forward to
Country Line Manager at Hill AFB

• Submit requests NLT 60 days prior to
expiration date

― Many competing requests – you are 
not the only customer…

― Late requests risk grounding aircraft
― One request per NSN/PN and aircraft 

variant (i.e. F-16C; F-16D)
• Include:

• Serial #
• Tail #
• Date of Installation (DOI)
• Requested extend-to date
• Reason for request
• Document Control Number (DCN(s))

• Multiple lot numbers with multiple DOI’s
can be on same request

USAF Service Life Extension Process
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• Electronic Temporary Extension Program (E-TEMP)
― Initiated by Country Line Manager

(AF Portal access)
• Extension number format - 2018141007

 2018 year
 141 Julian day
 007 Serial number for the day

• Submitter can query exact status while request is
in review/approval process

• USAF will only recommend extension if:
 USAF would extend life given a similar situation
 Based on available performance data

• 5-level review process:
• CAD/PAD Equipment Specialist
• CAD/PAD Item Manager
• CAD/PAD System Engineer
• Aircraft System Program Office (SPO)
• CAD/PAD Program Manager

• Engineering evaluation attached to extension
recommendation for country to make final
determination

USAF Service Life Extension Process
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• Initiated when Aging Surveillance testing identifies performance is not
meeting or is not projected to meet specified performance limits (either
high or low relative to parameter tested)

― Initiated when limited test data is available for data analysis
― Conducted in accordance with MIL-STD-882E

• System Program Office input for system level evaluations
• Risk Assessment Code (RAC) based on Probability/Severity
• Appropriate level of Acceptance Authority required per RAC

― Available mitigation strategies pursued when available
• Cross-leveling between bases
• Replacement-in-Kind (RIK) from USAF stock
• RIK from other agencies (Navy, Army, NASA)

• Formal HRAs:
― ACES II Harness Release Cartridge – Resolution Apr 2019
― ACES II DRS Circuit Noise – Resolution Jan 2020
― F-15 Canopy Remover Cartridge – Resolution Jul 2018
― F-16 Thin Layer Explosive (TLX) Line – Resolution Jan 2019

USAF Hazard Risk Assessment (HRA)
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QUESTIONS ?
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