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Background

 Planned retirement

 Funding pulled, not retired, no funds put 
back in POM

 Lost contractor support for configuration 
control

 Multiple EOs against drawings, 50 page EOs 
for modifications

 SPO moved from Sacramento to HAFB – lost 
physical files

 A-10 ASIP support group created 2003

 Establishing a technical baseline

 Organic capability to operate the baseline

 Model Based Definition (MBD) for the New 
Wing

 PLM implementation for configuration control 
of baseline data

 MBD for the entire aircraft
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Owning the Technical Baseline

 Configuration control & change management

 Qualified individuals!

 Applicable tools!

 Focused team work!

 Can do attitude!

VS.

Owning the baseline  OWNING and OPERATING the baseline!  
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Operating the Technical 
Baseline Organically

 Key components:

 MBD & 2D drawing configuration control is the foundation

•No hanging EOs

 Personnel expertise and applicable tools to manage the baseline

 Required ASIP responsibilities: MIL-STD-1530D ASIP

 Damage Tolerance Analysis (DTA) updates

 Structural inspection requirements

 Analyses for depot/field repairs (Static & DTA)

 Risk analyses for fleet cracking observations

 Risk based induction

 Damage database

 ASIP contracts (Testing, Teardowns, Repairs, Analysis, 
Drawing/Spec Updates)
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A-10 ASIP Needed Tools and 
Qualifications

 3D CAD NX & Teamcenter

 Finite Element Analysis (FEA)

 Detailed Finite Element Model (FEM) inserted into a global loads 
FEM

•Boundary conditions more accurately simulated

•Strain gauge validated
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 FEA load distribution

 Baseline structure and repair configuration

 Fastener loads

 Contact surfaces

 Load re-distribution with crack propagation

A-10 ASIP Needed Tools and 
Qualifications
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 Stress intensity solution – StressCheck

 Unique Geometry/Loading not represented by standard solutions

A-10 ASIP Needed Tools and 
Qualifications
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 Damage Tolerance Analysis (DTA)

 AFGROW, StressCheck, BAMF

 Technical data required for organic DTA

 Usage Data / Loads / Stress Analysis → Stress Spectra

 Material Data

• Crack Growth Rate Data

• Spectrum Testing
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 Risk based induction

 Condition and need

 Fleet risk assessments

Aircraft Usage
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Fleet Experience
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Risk

79-0119 7900000119 7900000119 0.762 0.719 6113.007 5768.479 1.72E-08 6.20E-03 AMARG AFR Whiteman 22-Jul-10 8024.5 8678 653.5 SLEP C 6.20E-03

78-0683 7800000683 7800000683 0.643 0.641 5505.397 5489.878 1.14E-08 1.10E-03 AMARG ANG Baltimore 27-May-10 8568.7 9015 446.3 SLEP C 1.10E-03

78-0619 7800000619 7800000619 0.633 0.662 5414.474 5664.408 1.06E-08 1.10E-03 AMARG ANG Boise 7-Jan-10 8554.5 9432 877.5 SLEP 1.10E-03

79-0088 7900000088 7900000088 0.675 0.691 5413.114 5547.026 1.06E-08 1.10E-03 Ogden ANG Baltimore 31-Mar-10 8024.6 9209 1184.4 SLEP C 1.10E-03

79-0095 7900000095 7900000095 0.723 0.623 5927.363 5106.107 1.51E-08 1.96E-04 AMARG AFR Barksdale 24-Jun-10 8195.8 8807 611.2 SLEP 1.96E-04

78-0720 7800000720 7800000720 0.666 0.658 5280.925 5215.887 9.12E-09 1.96E-04 TRUE Ogden ANG Baltimore 8-Sep-10 7927.3 8838 910.7 SLEP C 1.96E-04

79-0111 7900000111 7900000111 0.735 0.669 5299.157 4819.549 9.12E-09 3.49E-05 Ogden AFR Whiteman 3-May-10 7205.6 8498 1292.4 SLEP 3.49E-05

79-0142 7900000142 7900000142 0.724 0.667 5496.518 5069.787 1.06E-08 3.49E-05 TRUE AMARG AFR Barksdale 4-Mar-10 7595.4 8443 847.6 SLEP 3.49E-05

80-0242 8000000242 8000000242 0.866 0.704 7418.370 6029.276 3.71E-08 1.68E-06 AMARG ACC Nellis 30-Apr-10 8567.9 10000 1432.1 SLEP THICK  (PE CW) 1.72E-06

80-0269 8000000269 8000000269 0.800 0.742 6375.990 5913.797 1.96E-08 6.15E-07 AMARG ANG Selfridge 18-Aug-10 7971.1 10000 2028.9 SLEP THICK 6.35E-07

78-0697 7800000697 7900000092 0.716 0.621 9270.443 6343.000 1461.408 7377.985 4.00E-07 1.62E-08 Ogden ACC MOODY 23-Dec-09 12951.3 13284.9 333.6 SSI C 4.16E-07

80-0254 8000000254 8000000254 0.801 0.627 9267.732 1573.924 7245.358 4.00E-07 1.25E-08 Ogden ACC DM 18-Mar-10 11564.8 11785.6 220.8 SSI/Thick C 4.12E-07

81-0994 8100000994 8100000994 0.798 0.700 6405.928 5621.071 2.09E-08 1.44E-07 AMARG ANG Selfridge 4-Feb-10 8024.9 10000 1975.1 SLEP THICK 1.65E-07

79-0196 7900000196 7700000204 0.749 0.659 7825.430 5499.000 1824.959 6791.456 4.57E-08 5.96E-08 Ogden ACC DM 20-Apr-10 10452.6 10491 38.4 SSI C 1.05E-07

80-0278 8000000278 8000000278 0.727 0.598 8946.155 1676.548 7355.164 8.17E-08 1.89E-08 Ogden ACC DM 6-Jan-10 12306.2 12319.6 13.4 SSI/Thick C 1.01E-07

80-0189 8000000189 7900000131 0.813 0.685 8009.022 3437.000 1775.125 4694.163 5.05E-08 4.31E-08 Ogden ACC MOODY 4-Mar-10 9855.1 10020 164.9 SSI C 9.36E-08

79-0207 7900000207 7600000521 0.803 0.646 8740.670 3583.000 1547.949 4679.274 7.06E-08 2.24E-08 Ogden ACC MOODY 5-Aug-10 10880.1 11183.8 303.7 SSI C 9.30E-08

79-0192 7900000192 7800000655 0.847 0.703 8453.613 7143.000 1646.074 8308.768 6.12E-08 3.11E-08 Ogden ACC MOODY 14-Jul-10 9979.5 10320.2 340.7 SSI C 9.23E-08

80-0159 8000000159 8000000172 0.732 0.597 8477.504 7086.000 1655.110 8258.167 6.12E-08 3.11E-08 Ogden ACC DM 20-Jan-10 11584.6 11622.1 37.5 SSI C 9.23E-08

81-0969 8100000969 8100000969 0.783 0.649 7809.791 1810.652 6474.708 4.57E-08 4.36E-08 Ogden ACC DM 11-Feb-10 9975.7 10000 24.3 SSI/Thick C 8.93E-08

80-0181 8000000181 7700000202 0.772 0.613 8220.976 4673.000 1609.529 5812.886 5.57E-08 3.11E-08 Ogden ACC DM 22-Jun-10 10651.4 10792 140.6 SSI C 8.67E-08

81-0954 8100000954 8100000954 0.805 0.600 8857.017 1481.889 6605.052 7.47E-08 8.23E-09 Ogden AFR Barksdale 17-Feb-10 11003.7 11255.3 251.6 SSI/Thick C 8.30E-08

79-0179 7900000179 7600000536 0.744 0.632 8097.955 3557.000 1626.374 4708.816 5.05E-08 3.11E-08 Ogden ACC MOODY 24-Mar-10 10883.2 11059.6 176.4 SSI C 8.16E-08

80-0277 8000000277 8000000277 0.772 0.598 8831.506 1286.713 6845.427 7.47E-08 3.57E-09 Ogden ACC MOODY 25-Aug-10 11445.3 11921.7 476.4 SSI/Thick C 7.83E-08

80-0195 8000000195 7900000137 0.757 0.580 8287.983 4069.000 1589.526 5194.720 5.57E-08 2.24E-08 Ogden ACC DM 16-Dec-09 10945.3 11006 60.7 SSI C 7.81E-08

81-0943 8100000943 8100000943 0.724 0.590 8485.639 1429.900 6909.965 6.12E-08 8.23E-09 Ogden ACC DM 20-May-10 11718.0 12000.7 282.7 SSI/Thick C 6.94E-08

80-0215 8000000215 7800000626 0.753 0.604 7705.165 5770.000 1544.515 6863.843 4.34E-08 2.24E-08 Ogden ACC DM 6-Jul-10 10229.2 10418.8 189.6 SSI C 6.59E-08

80-0144 8000000144 7900000082 0.708 0.577 7955.392 6312.000 1443.792 7334.509 4.80E-08 1.62E-08 Ogden ACC MOODY 28-Jan-10 11242.2 11471 228.8 SSI C 6.43E-08

82-0658 8200000658 8200000658 0.818 0.608 7027.534 5229.720 2.98E-08 3.39E-08 AMARG ACC Nellis 14-Sep-10 8595.9 10000 1404.1 SLEP THICK  (PE CW) 6.37E-08

80-0140 8000000140 8000000195 0.725 0.602 7861.933 6809.000 1490.210 7864.383 4.57E-08 1.62E-08 Ogden ACC MOODY 25-May-10 10849.3 11096.8 247.5 SSI C 6.19E-08

78-0611 7800000611 7700000270 0.679 0.650 5713.180 4119.000 1795.627 5390.683 1.31E-08 4.31E-08 Ogden ANG Boise 25-Feb-10 8413.7 8457 43.3 SSI C 5.62E-08

80-0146 8000000146 7800000689 0.775 0.598 7886.868 5808.000 1292.650 6723.469 4.57E-08 8.45E-09 Ogden ACC DM 15-Sep-10 10176.4 10645.5 469.1 SSI C 5.41E-08

78-0597 7800000597 7700000185 0.674 0.576 7460.683 5477.000 1449.126 6503.287 3.71E-08 1.62E-08 Ogden ACC MOODY 8-Apr-10 11075.3 11293.2 217.9 SSI C 5.33E-08

82-0653 8200000653 8200000653 0.752 0.667 5865.412 5202.092 1.41E-08 3.39E-08 AMARG AFR Whiteman 5-Apr-10 7804.4 10000 2195.6 SLEP THICK 4.80E-08

78-0618 7800000618 8000000186 0.693 0.672 5939.538 8408.000 1643.667 9572.063 1.51E-08 3.11E-08 Ogden ANG Boise 10-May-10 8566.4 8833 266.6 SSI C 4.62E-08

79-0190 7900000190 7900000204 0.759 0.666 8756.666 6835.000 1792.299 8104.326 7.06E-08 4.31E-08 TRUE Ogden ACC DM 23-Apr-10 11541.1 11635.5 94.4 SSI C 4.31E-08

80-0173 8000000173 7700000219 0.780 0.685 6825.595 4997.000 1484.557 6048.380 2.65E-08 1.62E-08 Ogden ACC DM 1-Sep-10 8752.9 9217 464.1 SSI/NEW WING C 4.27E-08

78-0701 7800000701 7900000150 0.744 0.640 6747.593 5254.000 1430.287 6266.945 2.50E-08 1.62E-08 Ogden ACC MOODY 3-Jun-10 9068.4 9484.7 416.3 SSI C 4.12E-08

78-0705 7800000705 8000000203 0.669 0.628 5172.236 7095.000 1642.072 8257.934 8.44E-09 3.11E-08 Ogden ANG Baltimore 26-Jul-10 7734.6 7884.2 149.6 SSI C 3.95E-08

78-0583 7800000583 8000000197 0.677 0.683 5884.221 7703.000 1566.440 8812.370 1.41E-08 2.24E-08 Ogden ANG Ft Smith 12-Jan-10 8690.2 9066 375.8 SSI C 3.65E-08

79-0110 7900000110 7800000647 0.715 0.675 5801.292 6984.000 1329.323 7925.441 1.41E-08 1.17E-08 Ogden AFR Whiteman 13-Aug-10 8117.5 8722.4 604.9 SSI 2.58E-08

79-0086 7900000086 7800000609 0.657 0.622 5050.594 2920.000 1181.237 3756.565 7.80E-09 6.10E-09 Ogden ANG Baltimore 8-Dec-09 7686.4 8342 655.6 SSI C 1.39E-08

80-0160 8000000160 7900000140 0.772 0.613 6814.925 3638.000 1365.229 4604.870 2.65E-08 1.17E-08 TRUE Ogden AFR Barksdale 10-Jun-10 8825.5 9247 421.5 SSI 1.17E-08

78-0644 7800000644 7900000155 0.683 0.704 5795.750 5186.000 1295.273 6103.327 1.31E-08 8.45E-09 TRUE Ogden ANG Ft Smith 28-Jun-10 8491.7 9189 697.3 SSI C 8.45E-09

78-0638 7800000638 7600000529 0.619 0.684 4514.186 4348.000 1003.347 5058.581 5.12E-09 4.41E-09 TRUE Ogden ANG Ft Smith 29-Jul-10 7288.5 8249 960.5 SSI C 4.41E-09

80-0188 8000000188 7900000098 0.815 0.751 6370.210 3981.000 913.090 4627.660 1.96E-08 3.18E-09 TRUE Ogden ANG Ft Smith 30-Sep-10 7814.5 8954 1139.5 SSI C 3.18E-09
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A-10 PLM Implementation
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Teamcenter

as

Single Source 

of Truth

A-10 PLM Implementation
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Data Control Center 

(A-10 Teamcenter)

A-10Data Exchange Specifications (ADES)

System Program Office (SPO) Data 

Needs

Depot Maintenance Data Needs

ADES
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Field Maintenance Data Needs Contractor Support Data Needs

A-10 PLM Implementation
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Data Control Center 

(A-10 Teamcenter)

A-10Data Exchange Specifications (ADES)

SPO Data Interaction Tools:

 NLign

 FEA (NX)

 DTA toolset

 …

Depot Maintenance Interaction 

Tools:

ADES

A
D

E
SA
D

E
S

 Field Maintenance Interaction 

Tools: JT2GO 

 NLign

 TO Viewer

Contractor Interaction Tools:

 DES compliant

 Dictated by contract

 JT2GO 

 NLign

 TO Viewer

 …

A-10 PLM Implementation



16

A-10 PLM Implementation

 Current state of the A-10 PLM effort – Are we there yet?
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A-10 PLM Implementation

 Data migrating from other systems – Currently testing

Legacy analysis/reports

Serialized event data

107/202 data

Engineering analysis
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A-10 PLM Implementation
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Adaption to the Current 
Digital Data Environment

Data Control Center (A-10 

Teamcenter)

Data Exchange Specifications (DES)

DES

D
E

S

D
E

S

 Configuration control

 Change management

 Technical data packages

 Service Lifecycle Management (SLM)

 Condition based maintenance

 Predictive analysis
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Technical Data Package Benefits

*Rick Mendoza F-18, PLM Brief

Modifications and Part Procurements

 How do we save $$ by controlling the 2D & 3D part data?

Contract to Manufacture

 Risk factors

 Was the Government Furnished Information (GFI) correct?

• Were there any Engineering Orders (EO) to change the drawing/definition in 
process when the data package was released?

 Was the GFI to produce the part from a 2D drawing or 3D part Definition?

• Who developed the manufacturing tool path code?
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Technical Data Package Benefits
Modifications and Part Procurements

Data Control Center (A-10 Teamcenter)

Data Exchange Specifications (DES)

DES
D

E
SD

E
S

Contract to Manufacture with Configuration Controlled GFI

 Eliminate multiple 
geometry 
interpretations

 No EO overlay or 
interpretation

 Eliminate modeling 
costs on future 
contracts

 Quicker delivery of 
Spare Part 
contracts

 How do we save $$ and time by controlling the 2D & 3D part data?



22

Tactical Advantages
Rapid Field Support (Bird Strike)

Bird Strike Area Damage to Leading Edge CAD Model of Repair

Test fit of 3D Printed Repair PartCNC Milling of Repair PartFinal Installed Repair



23

Tactical Advantages
Rapid ASIP Support (Canopy Lug)

• 29 Feb 2016 – A-10 aircraft mishap at Osan Air Base, Republic of Korea 

• 2 Mar 2016 – A-10 Division made aware of mishap

• Utilized ‘In-House’ analytical expertise and provided Osan support within 48 hrs

• Leveraged A-10 Model Based Definition (MBD)

• Comparison of simple lug Finite Element Model (FEM) & a FEM with the actual lug 
geometry

• Identified appropriate analytical approach to support the situation

• Provided procedures and analytical support to inspect the remaining AC Osan jets.
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Risk-Based Induction
 Previously – One Size Fits all 

approach to aircraft depot 
maintenance

 Based on 2000 hour flight induction

 Now – Visibility of individual aircraft 
configuration including damage and 
flight condition

 Aircraft now inducted based on 
condition and need instead of 
calendar or flight hour threshold

 Benefits

 $100M savings to date based on 
reduced depot maintenance needs 

 Maintaining aircraft availability 
beyond 1.5X the original design 
service objective
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Live links to controlled 

Teamcenter Documents

 A-10 PLM interaction Tool

 NLign

Tactical Advantages
Rapid data Collection and Communication
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PLM Interaction Tool (NLign)
Trend Analysis

202/107 Analysis Support Reasons Test and Teardown Cracking by Location

EWA NCR Defect Description (Top 15)
SSI Finding Damage Type
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PLM Interaction Tool (NLign)
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Data Capture at the Point 
of Maintenance

 A-10 Scheduled Structural Inspection 
(SSI) program.

 Historically it takes 7-9 months 
from the asset induction date 
before Engineering sees SSI data

 Low quality

 No ability for engineering to 
address data issues while the 
asset is open and accessible

 Usually asset is back on an 
aircraft and ready for service 
when the maintenance data is 
received

 Engineer Tech required to 
manually input data into database
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Data Capture at the Point 
of Maintenance

Data input screen Coordination Report

 Aug-Sept 2016 NLign data collection test.

 Customized NLign data capture trendable

 Developed quick ‘at a glance’ reporting tool

 Keep supervisors informed

 Keep NDI tech and Mechanic in sync to work remaining
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Data Capture at the Point 
of Maintenance

 Data delivered ~800% faster

 3 Weeks from the day of induction till the 

final inspection was complete

 Data available the moment it was captured

 High Quality data! 

Historic SSI Data Capture Process

7 – 9 Months

=
VS. 

NLign Data Capture Test Case

Low Quality

3 Weeks =
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Lessons Learned

 NLign was easy to understand and use by the Maintainers

 Most data is input by the NDI tech

 Mechanic is required for dimensional data

 Keeping NDI techs trained to use NLign could be challenging

 NDI techs rotate between weapon systems and shops monthly

 Specific data capture software just being used by the A-10

 MX tough-books are still 32 bit not the required 64 bit system required for 
NLign

 Different IT organization with conflicting views on upgrading tough books

 Engineering tech was present for support

 Not a true ‘hands off’ test of the system

 MX Process Engineering is needed to develop the official procedures 

 A-10 Wing Shop is eager to start a second round of testing

 The first test allowed the shop to sell the asset sooner

 Two more assets are ready to test the NLign tool
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Lessons Learned

 Data control and communication is Key!

 PLM data exchange specification

 Data is controlled at one source

 Data flow is not just ‘one way’

 PLM solution must be tailored to the weapon system

 A-10 new wing MBD vs Legacy MBD/part report/2D drawing hybrid

 Needed interaction tools for analysis and communication to contractors/OEM

Qualified individuals!

Applicable tools!

Focused team work!

Can do attitude!
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Future Plans

 Complete the data migrating legacy systems to Teamcenter

 MBD/part number is the base structure for data to be related to

 Continue development on NLign to enable seamless communication of the 
data being managed in Teamcenter

 Identify other data interaction tools that need to integrate with 
Teamcenter.

 Refine workflow processes within Teamcenter for data control

 Continue NLign testing with maintenance

 Enhancement of smart fields for data input

 Maintainer version of NLign with only applicable functionality to the job 
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Questions?


