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Test Plan and Results Summary

Table 1a: Results Summary of Alseal SK.GT Testing

Test Cateqgory Test Mames Result
; Wisual Inspection
Qluality Criteria FPass
USMNLF CRD
(Cyclic Synthelic Sea
Water Salt Spray / Heat Pass Cross Cut Tape Fass
" Humidi
) - Adhesion
Salt Spray, Continuous
Fass Bend Pass
Corrosion Neutral
Cyclic Salt Spray / Heat p
(*Bi-Cyclic™) d55 —
- Conductivity Fass
Cyclic Salt Spray / Elactrical
Hun‘!idity ."_Heat Fass Properties
(Tr-Cychic”) Resistivity Pass
Throwing Power Info
Metallography Cross Section Info
Heat Resistance |Bake + Salt Spray Info  |Fatigue Debit ER Moore Rotating Info
eam
i S0 2803 or ASTM
Hydraulic Fluid Pass |Thickness of - b4 e ASTM D1005 Infa
Fluid Resistance [Fuel Pass |Panel coating or RRMS 30037-5
il Pass
Table 1b: Other Data Summany
Coating Touch-Up Method Info
Coating Strip Method Info




Reaction Coat
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Process Change

Tradtionall=gacy Coating Processing

Candidate Alseal SHET {using Reaction Coat Burmish method)

Step Details ctap Deetails
Prepare for Base Coat cleaning and masking Prepare for Bas= Cost |deaning and masking
lﬁ.pr.:-hr Bacsa Cost and unmask and cure and re-mask| | Acply Base Cost and unresk and cure and re-maslk

Apply Reacfion Cost

als 1" applization of S=a! Goaf: and
urTask and cure and re-mask

Bumish Base Coat

Burnish nof required if high
ternp cure (1.000% F); and
unmza=sk and cure and re-rnask

Bumizsh Reaction
Coat

until Baze Coat is Conductive; and
unma=k and cure and re-mask

pply Seal Coat

And unrask and cure Send=

Apphy S=al Coat

l4nd unrnask and cure <end>




Panels tested
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Test Matrix

Fluid
Cormosion Tesis Resistance | Adhesion| Elecincal
Manry|
Qual [CRDY| 55 [Bicyd Tricye| TP | Heat |Hyd|Fusl| Gil Band| Cond | Res | Met
Panel
ection:| 32 [a31| 332 | 333|334 | 335 34 [asafaszlasaasa|aez| azi1 | azz2| a6 |su
Secthi b-tota
. Panel
Coating Config
1D
Base g |ro ﬁ‘:—;‘; -
Scribed NLEZ LACRn
LHAS50
i LHaao
acy LHas0
System Base + Seal ) e LH1090 NDLS]LSJ ; zf
Scribed M sz wiosa| T | T T ) |(exira)
LH1190 bL.CEI an
LH1150
LH1200
Base + Seal NLT1
S(:rlbﬂdﬁ;;l;fuuchﬂl:l— all | i7a - | = | =] - an
N uetﬂg;:s:be d all - [ I I COCo 10
Base + Seal all TP 20
Mot Scribed P2
CHasd
CHand
Fandidate HNCS1| 17051 . CHas3
System Base + Seal ) |mMes2(17cs2 E; I“; CHI00 (HF1| F | TO0) o) :q”c':;i (AD1 4:"
Scribed T Incea| 17esa o T:s cHia50| Hrz| F2 |Toz Hm;]:'l L S
NCE24| 17034 CH1100
CH1150
CH1200
Bl otal METH| 170TE n
Scrbed & Touched-| neTz| 17672 - | = =] = "
up fLs
Panelz sub-total] o [1ow'] e | 30 | 30 g ica | e (w|2e|1e| 1 | 1@ oa | og 12_"_"




50-day exposure
(comparative)
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Navy Cyclic Synthetic Seawater Corrosion Testing

* Legacy coating

e Alseal 5KGT




42-day exposure
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Continuous Neutral Salt Spray

* Alseal 5KGT, scribed

17CS1: Before  17CS1: After 24 hrs 17CS1: After 96 hrs 17CS1 After 204

17CS1: After 504
hrs of

hrs of

exposure of exposure of exposure

17CS2: Beiore 17CSZ After 24 hrs 17CS2: After 96 hrs 17CSZ After 204

17CS2: After 504  17CS2: After 1008

exposure of exposure of exposure Xp

17CS3: Before  17CS3: After 24 hrs  17CS3: After 96 hrs 17053 After 204

17CS3: After 504 17CS3: After 1008
hrs of hrs of

exposure of exposure of exposure

17CS4: Before  17CS4: After 24 hrs 17CS4 After 96 hrs  17CS4: After 204

17CS4: After 504  17CS4: After 1008

hrs of hrs of

exposure of exp P hrs of exp




42-day exposure
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* Alseal bKGT, scribed, touched up

Continuous Neutral Salt Spray

17CT1: Before
exposure

17CT2: Before

exposure

17CT1: After 24 hrs
of exposure

17CT2: After 24 hrs
of exposure

»

17CT1: After 96 hrs
of exposure

‘_h
L OlCE)

17CT2: After 96 hrs
of exposure

17CT1: After 204
hrs of exposure

17CT1: After 504
hrs of exposure

17CT1: After 1008
hrs of exposure

17CT2: After 204
hrs of exposure

17CT2: After 504
hrs of exposure

17CT2: After 1008
hrs of exposure




20-day exposure
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“Bicyclic”
* Alseal 5KGT, scribed

Bi1: Before bicyclic
exposure

Bi2: Before bicyclic
exposure

Bi3: Before bicyclic
exposure

Bi1: After 24 hrs of
exposure

Ei1: After 96 hrs of
exposure

N

Bi1: After 204 hrs of  Bi1: After 336 hrs of

exposure

Bi2: After 24 hrs of
exposure

Bi3: After 24 hrs of
exposure

Bi2: After 96 hrs of
exposure

»

exposure

Bi2: After 204 hrs of  Bi2: After 336 hrs of

exposure

ol

Bi3: After 96 hrs of ~ Bi3: Afler 204 hrs of

exposure

exposure

exposure

Ei3: After 336 hrs of
exposure

Bi1: After 430 hrs of
exposure

Bi2: After 430 hrs of

exposure

Bi3: After 480 hrs of
exposure




“Tricyclic”
* Alseal 5KGT, scribed

10-day exposure

Tri 1: After 24 hrs of Tri1: After94 hrsof  Tri 1: After 240 hrs of
exposure. exposure. exposure.

.
Tri 2: After 24 hrs of Tri2: After 94 hrs of  Tri 2: After 240 hrs of
exposure. exposure. exposure.

Tri 1: Before exposure.

Tri 2: Before exposure.

NLR per EAR 99
9 ©Rolls—R0yce 2022 Tri 3: Before exposure.

Tri3: Afier24 hrsof  Tri 3: Afler 94 hrs of  Tri 3: After 240 hrs of

exposure. €exposure. exposure.




Throwing Power

* Alseal 5KGT removed in triangle
(to attempt to show protection to adjacent bare coating)

17-day exposure

»

TP1: Before exposure. P1: After 24 hrs of & TP1: After 96 hrs of TP1: Aer rs of
The gray friangle is the exposure. exposure. exposure.
area of removed coating.

IR AWEEG . s .
TP2: After 408 hrs of

TP2: After 204 hrs

TP2: After 24 hrs of TP2: After 96 hrs

10| ©Rolls-Royce 2022 The gray friangle is the exposure. exposure. exposure. exposure.
area of removed coaling

NLR per EAR 99 TP2: Before exposure.




Throwing Power
* Alseal 5KGT removed in triangles

3-day exposure

The gray friangle is the area of
removed coating.

A 8 A

L y .

Close up of far left apex of Q42 after
72 hrs of exposure

NLR per EAR 99 el b
11| ©Rolls-Royce 2022 Close up of left ap
after 72 hrs of exposure

Close up of right of Q42 after 72
hrs of exposure




ing Power

Throw

idth columns

in various w

e Alseal 5KGT removed

DR ST s G, iy

Alseal 5KGT after 26 hours of salt spray exposure.

Legacy coating after 26 hours of salt spray exposure.

3-day exposure

NLR per EAR 99
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Thermal Resistance
* Legacy coating 1,100°F

42-day thermal
exposure
21-day CNSS
exposure
LH1100: Before LH1100: After 24 LH1 100: After 94 LH1100 After 240 LH1100: After 336 LH1100: After 504 LH1100: After
heat exposure hrs of heat hrs of heat hrs of heat hrs of heat hrs of heat 1008 hrs of heat
exposure exposure exposure exposure exposure exposure
LH1100: After LH1100: After LH1100: After LH1100: After LH1100: After LH1100: After LH1100: After
1100°F/1000 hrs  1100°F/1000 hrs  1100°F/1000 hrs  1100°F/1000 hrs 1100°F/1000 hrs  1100°F/1000 hrs  1100°F/1000 hrs
& afier Before salt & aflter24 hrsof & after48hrsof &after168hrs & after204hrs & after 336 hrs & after 504 hrs
spray exposure salt spray salt spray of salt spray of salt spray of salt spray of salt spray
exposure exposure exposure exposure exposure exposure
NLR per EAR 99
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42-day thermal
exposure

CNSS exposure
halted at 2 days
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Thermal Resistance
* Legacy coating 1,150°F

LH1150: Before
heat exposure

« 4 nso

/
)

hrs of heat
exposure

LH1150: After
1150°F/1000 hrs &
before salt spray
exposure

LH1150: After 24 LH1150: After 94

hrs of heat
exposure

hrs of heat
exposure

L O e T
LH1150: After

1150°F/1000 hrs &
after 24 hrs of salt
spray exposure

LH1150: After 240 LH1150: After 336 LH1150: After 504 LH1150: After
hrs of heat

hrs of heat

- g
N

1003 hrs of heat

exposure exposure exposure

el
LH1150: After
1150°F/1000 hrs &
after 48 hrs of salt
spray exposure




42-day thermal
exposure

21-day CNSS
exposure
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Thermal Resistance
* Alseal 5KGT coating 1,000°F

™

CH1000: Before heat CH1000: After 24 hrs CH1000: After 94 hrs CH1000: After 240 hrs CH1000: After 504 hrs CH1000: After 1003
exposure of heat exposure of heat exposure of heat exposure of heat exposure hrs of heat exposure

[ RRLEZ

CH1000: After CH1000: After CH1000: After CH1000: After CH1000: After CH1000: After CH1000: After
1000°F/1000 hrs  1000°F/1000 hrs  1000°F/1000 hrs & 1000°F/1000 hrs & 1000°F/1000 hrs & 1000°F/1000 hrs 1000°F/1000 hrs &
& before salt & after 24 hrs of  after 48 hrs of salt  after 168 hrs of after 204 hrs of & after 336 hrs of after 504 hrs of
spray exposure  salt spray spray exposure salt spray salt spray salt spray salt spray
exposure exposure exposure exposure exposure




42-day thermal
exposure

CNSS exposure
halted at 2 days
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Thermal Resistance
* Alseal 5KGT coating 1,050°F

CH1050: Eefore
heat exposure

CH1050: After 24 CH1050: After 94

hrs of heat
exposure

hrs of heat
exposure

CH1050: After
1050°F/1000 hrs &
before salt spray
exposure

hrs of heat
exposure

CH1050: After 240 CH1050: After 336 CH1050: After 504 CH1050: After

hrs of heat hrs of heat 1008 hrs of heat
exposure exposure exposure

CH1050: After
1050°F/1000 hrs &
after 24 hrs of salt
spray exposure




Post-thermal
exposure evaluation

NLR per EAR 99
17 | ©Rolls-Royce 2022

Thermal Resistance Metallography

* Legacy coating

LH850, cross-seclioned, after heat and salt
spray exposure

o

LH1000, cross-seclioned, after heat and salt
spray exposure

Hon NN AN AP Bl S WD S PR e 2dr

LH900, cross-sectioned, after heat and salt
spray exposure

LH1050, cross-sectioned, after heat and salt
spray exposure

P e S

LH950, cross-sectioned, after heat and salt
spray exposure

TR R R R T

LH1100, cross-seclioned, after heat and salt
spray exposure

LH1150, cross-sectioned, after heat and salt
spray exposure

salt spray exposure

LH1200, cross-sectioned, after heat and




Thermal Resistance Metallography
* Alseal 5KGT coating

Post-thermal e
exposure evaluation :

TR TR S OEREERS TR Y 0505 A NN Sts S e A W e I D e 00 -t -,

CHa50, cross-sectioned, afler heat and salt CH900, cross-sectioned, afler heat and salt  CH350, cross-seclioned, after heat and salt
spray exposure SPray exposure Spray exposure

CH1000, cross-sectioned, afler heat and sat  CH1050, cross-sectioned, afler heat and salt  CH1100, cross-sectioned, afler heat and salt
SOray exposure SOy exposure SOraY exposure

NLR per EAR 99
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8| ©Rolls Royce 2022 CH1150, cross-sectioned, after heat and salt CH1200, cross-seclioned, afler heat and salt
spray exposure spray exposure




ASTM D 3359
Bend

AD?2, cross-hatch scribed, AD2, cross-hatch scribed, after
before tape test tape test
NLR per EAR 99
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Adhesion
* Alseal 5KGT coating

A different view of the cross- Metallographic mount of bent zone
sectioning of the bent zone

AD2 bent zone magnified (image taken at 25x).
Image shows both compression and tension sides
of coated panel

Metallographic view of AD2 bent zone

ADZ bent zone magnified (taken at 50x). AD?Z bent zone magnified (taken at 50x) showing
Compressicn and tension side of panel are the tension side of the panel
both shown

AD2 bent zone magnified (taken at 50x) showing
the tension side of the panel







