\/) Approved for public release: distribution unlimited. PA Number USAFA-DF-2026-165. “The views

. expressed in this abstract are those of the author and do not necessarily reflect the official policy or
?é?" position of the United States Air Force Academy, the Air Force, the Department of Defense, or the U.S.
w.o. e FomcGovernment.”

Corrosion
Technical Interchange Meeting

T-38 Update

SPOKANE, WA
March 10, 2026

. ’"'l-' B N

Paul N. Clark (Southwes Re

paul.clark@swri.org (pH

paul.clark.20.ctr@us.af.mil (USAF e

Phone: 801.586.7158
DSN: 586.7158
Alternate: 210.522.2885




CPAB Update overview
Digital Paint Scoring

Horizontal Stabilizers

Hexavalent Chromium

T-38 Corrosion Challenges Update

= Non-chrome “System 8” via MIL-PRF-32239D

Implemented
Wrap up

If you ask me for help with a corrosion
challenge, | will likely answer:
“I don’t know. Let me get back to you with
potential solutions.”
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 Northrop T-38 Talon

— Two seat

— Twin jet

— Supersonic trainer
 Configurations

— T-38A, AT-38B, T-38C and T-38N (NASA)
 Fielded March 1961 (67 years of service)

— Likely to continue for the foreseeable future
e Structural Modification Programs

— Pacer Classic Il (PCIII)
— Talon Replacement and Inspection Maintenance (TRIM)

 Wing Replacements
— -33 Wing redesigned; fleet implementation (3 or 4t fleet wing)
 Fuselage Maintenance and Repair

— Pacer Classic lll
— TRIM (Talon Repair Inspections and Maintenance) I
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e Michael Van Shaar- SwRI
e Tess Moran - SwRI

e Matt Andrus- T-38 SPO

e Bob Ayers - NLign

e Jarrod Bahr-NLign

e Martin Ramirez - SwRI

¢ Martin Raming - SwRI

e Austin Williams - SwRI

e Eric Rich-SwRI

\/ Digital Paint Scoring - Recognition  §g#.

SMSgt. Sanchez - USAF - 19"
MSgt. Correa — USAF - 19t

Logan Commins — USAF - 12t
Humberto Figueroa - USAF - 47t"
Gypsie King - CTR - USAF - 80t
Martin Herrera - USAF - 12t"
Kevin Lynde - USAF - 47th

Ramon Jr. Lozano - USAF - 47t
Others...
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4 Introduction to Paint Scoring

e Used to prioritize full-paint

* Report given quarterly to
AETC

— SPO received paint-scoring
data upon request

e Each base has unique
execution and management

— Excel Sheets by base
— Different inspection regions




N

o

Qy

NLign Overview
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U.S. AIR FORC i
File Edit View Tools Administration Sync Window Help
UNCLASSIFIED
‘-b ﬁ Fili‘ ,;. AA x Q I HPaintscoreacis
5 | Datesets & O X & View1 ©of 2083 selected) @ 0ox 2 # Home (0 of 2883 selected) @0 X
b ; - G~ O A_PaintScoreshIV A% .ot sets v -l O-B-68 2 Q ~ O | A PaintScoresh T P »
=1 Loaded Datasets Irﬁ) = S 0 '
L = R &E - OL D
g Qrdelanl detasets &/ pin D Tendable Type  Creation Date  LocationX(in)  Location ¥ (in)
] e o
5 2| (3254 PaintScore 8., 2026-01-27..  S16.767 55,260
R SR E 4 |326572 PaintScare &... 2026-01-27..  173.86 11702
£ e R i
i 4 lasm PaintScore&.. 2006-01-27.. 27241 20164
G anticore b 2| 3270 PaintScore&.. 2026-01-27.. 372418 -7
e =
| PaintScore 8., 2026-01-27.. 377752 -34368
3 Al 107/202 Data =
1 Z D: 44 |326568 Paint Score &... 2026-01-27 ... 420 -20.352
5|5 |220567 PaintScore&.. 2006-01-27..  503.881 0662
) Critical Analysis Dynamic Region Search =
S 2| 32856 PaintScore&.. 2026-01-27..  517.754 -56.014
4 |326565 PaintScore 8., 2026-01-27.. 504301 2484
3 Critical Anlaysis LWS Hole Number £
) Resuin E 41 |326563 Paint Score &... 2026-01-27 ... 420 20.352
o
2|5 328562 PaintScore&.. 2006-01-27.. 27241 87.836
Q Document ID Search B
s 0 2| 5 328561 PaintScore&.. 2026-01-27.. 370769 22
2| 5 |326560 PaintScore 8., 2026-01-27.. 416322 0950
q Info from GCSS =
: ; 41 |326559 Paint Score &... 2026-01-27 ... 377.752 33.632
5
e 50 % 4 |226550 PaintScore&.. 2006-01-27..  172.86 10808
4 326557 PaintScore&.. 2026-01-27.. 170628 0412
Inputs (1]
34 326556 PaintScore 8., 2026-01-27.. 110,557 0
There are no user input fields in any of the re ets.
44 |326555 Paint Score &... 2026-01-27 ...
4 226512 PaintScore&.. 2006-01-26.. 516767 55,260
3 |326543 PaintScore&.. 2026-01-26..  173.86 11192
326542 PaintScore 8., 2026-01-26.. 372418 -89,164
o o
NLignis ad ata an alytics tool to allow you:to:y Stxal Ize and
g ! y » 3 540 Paint cnra& 3
I d t pa 3 D 3 326539 PaintScore &... 2026-01-26.. 420 20352
m
a.n a. yze a. (J n S p a.C e 4 |326538 PaintScore &.. 2026-01-26..  503.881 -0.668
41 |326537 Paint Score &...  2026-01-26... 517.754 -56.014
It is customizable by the user to look at the data they care about. Along with otherfeatures-it-has:eapabilities«to
cel/Word reports. Users can create their own workspacesitashboards to view'the data.

_generate charts and EXx




NCheck Overview
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U.S. AIR FORCE

€& Done Model Files View NCheck

I3 Select & Measure @Go To D Show Only (DHide DHide Al Q Search Model Version

) | : : . View from...
Paint Score & Thic... oee ®Snap 4P Orbit V‘\r:J : :r‘1

Info From GCSS (Aircraft Info)
* Date Final Inspection
| Painted By Date
* Maintainer
Van Shaar, Michael
Paint Scheme

Type of Corrosion Prevention

Layers of Overcoat

V/ Paint Score & Thic.. < 1017 >

(i 9edl B N ol @

01 Foward Fuselag...

he user interface is simmed down to focus on data entry and the tools necessary for that function.
NCheck can be use on any NIPR approved device. The software allows the user to enter the data without
being connected to the network, once reconnected the user can open/refresh NCheck to push their
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U.S. AIR FORGE

e Onsite at Randolph
AFB January 239, 2025

 Onsite at Laughlin AFB
August 27th, 2025

 Planned onsite training
at Sheppard AFB
March 17th, 2026
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\/ Training

U.S. AIR FOI

NCheck step-by-step
« Using available T-38s that have
been categorized
— how scored and why
* helped train the engineers
 Real time example on the floor
with the tablet

 Confidence from the employees
doing the work about being able
to use this process with little
Impact to their time

— Once proficient, it saves time




®
> 4

B E

A V.
§;/ Lessons Learned

e Communication

— Weekly or bi-weekly meetings before implementing
training

— Availability when gquestions or concerns arose

— Hear the users and implement feedback

 Information on the original process

— Different bases want different information out of
paint scoring
— Rounding scores matters

e |T and Hardware/Software

— Essential to the success of the trainings and
transition to Field use

— Communicate with IT early and often

— Tavailable during training

o
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Horizontal Stabilizer Departures
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h >4 T-38 Horizontal Stabilizer Challenges &g,

U.S. AIR FORGE

e Known
— Laughlin corrosion issues
» 2023

— NASA in-flight departure
* November 2024

— Columbus in-flight departure
e October 2025

e Current action: Bond-Master (ultrasound)
NDI
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U.S. AIR FORCI

e Severe corrosion, worse on interior

- Area where the first sign of corrosion was detected

Thanks to Cesar Espinoza
and SMSgt Sanchez
OTI Number: L047105 --- July 5, 2023

 Laughlin Fleet inspected
— No additional findings




\/ Potential Root-Causes and
haf Faillure Mechanisms

Water entrapment

— Common issue with aged honeycomb panels
— Corrosion — lots of crevices, dissimilar metals
— Freeze / thaw cycles

e Corrosion

— Multi-site damage (MSD) leading to fatigue (Corrosion Fatigue)
— Skin outer surface
— Skin inner surface --- common with bonded honeycomb

 Loss of load transfer at fasteners near main spar

« Fatigue NDI

— Not likely the primary failure mechanism

« Adhesive failure between skin and honeycomb
* Freeze / thaw cycles may contribute v"’
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CURRENT TECH DATA IN -36

CHAPTER 4---HORIZONTAL TAIL INSPECTION
= 4.5 HORIZONTAL TAIL HONEYCOMB PANELS (MULTIPLE
EXPOSURES METHOD)
» 4.5.1.4 SUSPECTED DEFECTS:
= Light areas in cells indicate moisture, small dark spots
Indicate corrosion and deformed cells indicate rupture.
» Vague density requirement 1.5-3.4 (film) POP 8,500-
46,000 (Computed Radiography)

= No images that show what moisture, corrosion, or
deformed cells look like.

.
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CURRENT TECH DATA IN -36

o 4.6---HORIZONTAL TAIL MAIN SPAR X-RAY
e 4.6.1.4- Suspected Defects- Cracks and Corrosion
e Guidance, Density 1.8-3.8 (film) No CR criteria
 No Images that show what corrosion may look like

o 4.9---HORIZONTAL STABILIZER BONDMASTER
* Procedure, Inspect honeycomb area for disbond
o Suspected Defects, Stabilizers are subject to debonding of
the upper and lower skins at the inboard edge over the
central spar. The skin may also be corroding from the
adhesive bond line outward in the same area over the
central spar

e Set up per 33B-1-2 - no further guidance

[
Built Right...Ready to Fight ’ :
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\.{ CURRENT TECH DATA IN -36

* Problems with Bondtesting procedure
e No thickness references given
* Forward side of Horizontal Stab too thick for Bondtesting
 No images showing what a “bad” area may look like
* No specific changes to set up to meet our requirement vs.
33B-1-2

410 HORIZONTAL STABILIZER — HONEYCOMB
INSPECTION ULTRASONIC (THROUGH TRANSMISSION)
 When the red bar graph falls to 0 dB, a suspect defect is
iIndicated
o Update of equipment is needed. No longer use a “PULSE-
TUNE” dial




\.&/ Horizontal Stabilizer
o Failure Analysis in work on Columbus horizontal
— Second evaluation at SwRI
 Reviewing NDI
— Field missing equipment
— Poor NDI instructions
— Unclear what to look for, how, when, why, what

e Engineering dropped this ball
— Trying new NDI procedures
— We will update the Tech Order NDI instructions

 Reviewing flight conditions for likely causes

— Flutter
— High load conditions
""'M Risk during take-off and landing g
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61-0911: Non-Chrome Update -
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B W (Courtesy of Tim Hagan, Columbus WCM: Pictures taken 27JAN2026) %,%Mw@
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N7  61-0911: Non-Chrome Update

(Courtesy of Tim Hagan, Columbus WCM: Pictures taken 27JAN2026)
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« CPAB

e Open Communication with key STAKEHOLDERS
 Proactive Teardowns

* Digitizing Paint Scoring via Nlign

 Tuning NDI for Horizontal Stabilizers

« Non-Chrome is holding up well
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ANY QUESTIONS?
ANY ANSWERS?
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