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PREFACE 

PAFI-MTP-002 IS FURNISHED FOR THE PURPOSE OF PUBLIC USE. 

A HIGH AROMATIC ASTM D-910 FUEL FORMULATION IS REQUIRED FOR THE SCREENING TESTS.  

THIS TEST PLAN REFLECTS AVIATION INDUSTRY BEST PRACTICE FOR MATERIALS TEST PLANS WITH FORMAT AND 
CONTENT STRUCTURED ACCORDINGLY. PROCESSES & PROCEDURES REFLECT INDUSTRY PRACTICES FOR 

GENERATING QUALIFICATION DATA.  

THIS TEST PLAN SPECIFIES THE REQUIREMENTS FOR CONDUCTING COMPARATIVE MATERIALS COMPATIBILITY 

SCREENING TESTS FOR A PROPOSED ALTERNATIVE FORMULATION FOR A FUEL SUFFICIENT TO BE AN ALTERNATIVE 
TO ASTM D-910. 

SUCCESSFUL COMPLETION OF THIS TEST PLAN PROVIDES DATA SUPPORTING FAA FLEET AUTHORIZATION(S). 

THE MATERIAL IN THIS DOCUMENT PROVIDES A REFERENCE FOR USE IN THE PREPARATION OF TEST PLANS FOR THE 
DEVELOPMENT OF ALTERNATIVE AVIATION FUELS. THIS DOCUMENT IS DERIVED FROM EXTENSIVE FAA AND 
INDUSTRY EXPERIENCE AND BEST PRACTICES FOR EVALUATING THE SUITABILITY OF AVIATION FUELS FOR USE IN THE 
PISTON POWERED GENERAL AVIATION FLEET. THIS DOCUMENT IS USED BY THE FAA TO COMPARE AND EVALUATE 
NEW AVIATION FUELS RELATIVE TO THE PERFORMANCE OF 100LL AVIATION GASOLINE THAT MEETS ASTM D910. 
THIS DOCUMENT IS NOT INTENDED TO PROVIDE A METHOD TO OBTAIN DATA TO SERVE AS A SHOWING OF 
COMPLIANCE TO REGULATORY REQUIREMENTS FOR THE CERTIFICATION OF AIRCRAFT OR AIRCRAFT ENGINES. 

THE MATERIAL IN THIS DOCUMENT DOES NOT CHANGE OR PERMIT DEVIATIONS FROM EXISTING REGULATORY 
REQUIREMENTS. THIS MATERIAL IS NEITHER MANDATORY NOR REGULATORY IN NATURE. USE OF THIS DOCUMENT 
OR ANY DERIVATIVE, IN AN ATTEMPT TO OBTAIN AN FAA AUTHORIZATION OF AN ALTERNATIVE AVIATION FUEL, 
SHOULD BE PRE-COORDINATED AND APPROVED BY THE APPROPRIATE FAA OFFICE(S) AS PART OF AN APPROVED 
QUALIFICATION PROGRAM. 
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Materials Compatibility Test Plan  
PAFI-MTP-002 

 

1. SCOPE 
This test plan specif ies the requirements and procedures for conducting 
comparat ive compat ibi l i ty test ing of materials , required for part ic ipat ing in the FAA 
Piston Aviat ion Fuels Init iat ive (PAFI) test program. 

This data wi l l be used for the evaluat ion of an unleaded fuel being tested in the 
PAFI test program. The data wi l l be used as part of the f inal evaluation of data for 
f leet author izat ion(s). Use of this test plan generates data meeting the appl icable 
requirements of [FAA 14 CFR Parts 23 and 33] or ASTM D7826 for mater ial 
compatibi l i ty .  

Specif ic object ives of this plan are stated as follow s. Specif ied materials l ists are 
located in Appendices at the end of this document.  

1) Execute compat ibil i ty screening of MIL-DTL-6000 Hose, Rubber, Aircraft , 
Fuel,  Oil,  Coolant, Water, And Alcohol ,  and MIL-DTL-5593 Hose, Aircraft ,  
Low Pressure Air and Vacuum, Flexible , related to determining swell  
character ist ics, and changes tensi le/elongat ion propert ies following fuel 
exposure.  

2) Execute compatibi l i ty screening of specif ied fuel bladder construct ion 
related to degradation and delaminat ion of the internal l in ing fol lowing fuel 
exposure in compliance with appl icable parts of FAA TSO -C80 and ASTM 
D7826. 

3) Execute compatibi l i ty screening of specif ied integral fuel tank sealants 
related to changes to tensile/elongation ,  volume swell and peel strength 
propert ies fol lowing fuel exposure .  Specif ied materials are provided in 
Appendix D.  

a. The l ist of integral fuel tank sealants includes a low strength access 
panel sealant and a l iquid Buna-N topcoat which have material  
specif ic var iat ions to the descr ibed required test ing. Dif ferences are 
provided.  

4) Execute compatibi l i ty screening of specif ied nitr i le, f luorosi l icone, and 
f luorocarbon elastomers in the form of O-rings, related to changes in 
hardness, tensi le/elongation, volume change and compression set fol lowing 
fuel exposure. These materials are in addit ion to the ful l materials l ist  
specif ied in ASTM D7826. Specif ied materials are provided in Appendix E.  
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5) Execute comparison test ing of paint staining and adhesion impacts of a  
specif ied matrix of paint systems fol lowing  fuel exposure. Specif ied 
materials are provided in Appendix F.  

6) Execute comparison test ing of fabric tensi le/elongation of specif ied fabr ic 
systems following fuel exposure . Specif ied materials are provided in 
Appendix G. 

7) Execute comparison test ing of physical propert ies and long-term f i l l  impacts 
of specif ied manufacturers of large distr ibut ion hoses . Specif ied mater ials 
are provided in Appendix H.  

8) Execute comparison test ing of  specif ied resins, adhesives, foam cores,  and 
fabrics used for composite structure construct ion. Specif ied materials are 
provided in Appendix I .  

9) Execute comparison test ing of f i l ter elements, coalescer elements, and 
housings, and fuel tank coat ings used in distr ibut ion systems. Specif ied 
materials are provided in Appendix J.  

10) Execute comparison test ing of vendor suppl ied materials used by original 
equipment manufacturers.  Specif ied materials are provided in Appendix K.  

The fol lowing test  plan includes the requirements for confirming basel ine 
propert ies, test set -up, instrumentation,  and support ing documentation such as 
material and fuel cert if icat ion documents as prerequisites to the test ing ident if ied .  
This test plan is used in conjunction wit h ASTM D7826 to prepare data packages 
for review of a fuel for f leet authorizat ion (s). 

Comparat ive test ing of materials for screening purposes is executed at specif ied 
temperatures and durat ions which may be modif icat ions from exist ing industry 
standards. The modif icat ions have been selected by industry representat ives as 
providing the desired screening data suff icient for considerat ion of a proposed 
unleaded fuel for acceptance into the FAA PAFI fuel test ing program .  

This PAFI Mater ials Test Plan, consists of tasks executed in addit ion to ASTM 
D7826 mater ials compatibi l i ty test ing to document physical changes in mater ials 
as compared to those changes exper ienced by a D910 compliant 100LL aviat ion 
gasol ine produced with a high aromatic  content.  Although Specif icat ion D910 does 
not include an expl ic it  maximum aromatic l imit,  other specif icat ion l imits 
effect ively restr ict the aromatic content of aviat ion gasol ines . For this test ing, the 
high aromatic ASTM D910 compliant test fuel shal l be fuel produced with 15%  (-
0%/+3%) toluene by volume per ASTM D3606. All  other Table 1 propert ies shal l  
be D910 compliant.  In addit ion, the unleaded fuel shall  be a “worst case” fuel for 
material compatibi l i ty test ing.  Worst case is defined as a fuel blended with the 
maximum amounts of reactive components permitted by the offered fuel ’s 
standard. React ive components include, but not are not l imited to, aromatics, 
alcohols, ethers, amines, and other chemicals not tradit ionally used in aviat ion 
gasol ine.  Maximum amounts are def ined by the maximum amounts permitted in 
the fuel by the respective fuel standard,  be that an industry standard, company 
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standard, or other control l ing document .   While this blend should be compliant to 
the target standard,  it  is recognized that the blending of the fuel to have this 
maximum content may not produce an “optimum fuel” for performance and 
operat ion.  Data from both the unleaded test fuel and the high aromatic content 
100LL aviat ion gasoline exposure wi l l be further compared to the exist ing pass/fai l 
cr iter ia developed for material cert if icat ion.   In cases where the 100LL does not 
meet the pass/fail cr iter ia provided, the result ing 100LL data wi l l be used as a 
measure of minimum performance.  

Requirements for confirming test equipment conf igurat ion, test instrumentation, 
and support ing documentation such as fuel cert if icat ion are pre -requisites to the 
test ing identif ied.  

I t  is known under certain condit ions, exposure to l ight can cause precipitat ion of 
the tetraethyl lead and fading of the dye in 100LL fuels .  In order to avoid 
confounding of the test data, al l fuel shal l be stored in a manner which wi l l  
minimize exposure to l ight, part icularly sunl ight .  This includes bulk samples, such 
as 5-gallon specimens, laboratory specimens, and specimens dur ing test ing . 
Where possible, the fuel shal l be stored in metal cans,  brown borosi l icate 
laboratory bott les, or  containers wrapped in foi l .  Alternat ively, fuel may be stored 
in clear laboratory glassware with the expectat ion it  wil l  be stored in low/no l ight 
locations such as a f lammables cabinet or during oven test ing.  

1.1. PROVISOS 

The fol lowing identi f ies signif icant assumptions, requirements, and provisions 
associated with the test ing prescr ibed wit hin this test plan. Testing performed 
pursuant to this test plan provides data support ing FAA f leet author izat ion (s) for 
PAFI unleaded fuels . Testing performed to this test plan must be witnessed by an 
identif ied designated representat ive of the FAA . This may be achieved through 
the use of a Designated Engineering Representat ive (DER ), or other 
representat ive approved by the AIR-650 or PAFI Advisory Committee prior to 
execut ing test ing.   

Al l the results of the test ing performed, and the associated data col lected under 
the fol lowing test plan are considered competit ion sensit ive and propr ietary by the 
fuel offeror and are subject to NDA between the FAA and the Fuel Offeror .  

2. OBJECTIVES 
The object ives of this document are in addit i on to the materials compatibi l i ty 
test ing of ASTM D7826. The specif ied materials for test ing covered by this 
document are referenced in separate appendices at the end of  this document . The 
object ives of the PAFI Materials Test Plan comparative materials compat ibil i ty  
tests are def ined as fol lows .  
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1) Demonstrate changes in tensile/elongation and changes in volume swell  
within specif ied l imits or no greater than that experienced with 100LL when 
MIL-DTL-6000 nitr i le hose   is exposed to fuel at 21-27 °C )70 – 80 °F) for 
48 and 24 hours respectively.  

2) Demonstrate swell ing within specif ied l imits or no greater than that 
exper ienced with 100LL when MIL -DTL-6000 nitr i le hose and MIL-DTL-
5593 are exposed serially to fuel at room temperature and fresh fuel at 71 
°C (160 °F) for 30 days at each temperature.   

3) Demonstrate no cracking, bl ister ing, delaminat ion  or other visual surface 
degradation of the internal surface of fuel bladder sheet s following 
exposure to the fuel at 60 °C (140 °F) for 42 days (~1000 hours).  

4) Demonstrate non-volat i le gum residues f rom fuel exposed to a standard 
fuel bladder panel within specif ied l imits when tested in compliance with 
the modif ied TSO-C80 simulated stand test .  

5) Demonstrate swell ing, changes in tensi le/elongat ion, and changes in 
hardness of specif ied internal tank sealants prepared in com pliance to 
SAE AS5127, Sect ion 7.7 is within specif ied l imits or no greater than 
100LL when exposed to fuel at 60  +3/ -0 °C (140 +5/ -0 °F) for 42 days 
(~1000 hours) . Test ing wi l l include fresh fuel exchange at day 14 and 28 . 
The tensi le/elongation and hardness changes shal l be stabil ized to within 
10% of the day 14 value to assure an endpoint in fuel property changes .  
See Appendix D for materials.  

6) Demonstrate changes in peel strength of  specif ied internal tank sealants 
prepared in compliance with ASE AS5127, Section 8.0 are within specif ied 
l imits or no greater than that experienced with 100LL when exposed to 
fuel at 60 +2/-0 °C (140 +5/-0 °F) after 42 days with fresh fuel changes at 
day 14, and 28. See Appendix D for materials.  

7) Demonstrate changes in peel strength of  specif ied internal tank sealants 
prepared in compliance with ASE AS5127, Section 8 .0 are within specif ied 
l imits or no greater than that experienced with 100LL when exposed to 
100LL at 60 +2/ -0 °C (140 +5/-0 °F) for 70 days fol lowed by exposure to 
either 100LL (basel ine) or test fuel for 70 days at 60 +2/ -0 °C (140 +5/-0 
°F)  

8) Demonstrate changes in peel strength of PR-1005-L Buna-N slosh 
coating prepared in compliance with AMS-S-4383, 4.6.8 are within 
specif ied l imits or no greater than tha t experience with 100LL when 
exposed for 48 hours at 25 ° ± 1 °C (77 ° ± 2) following 72 hours of air 
cure and 24 hours at  49 °C (120 °F).  
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9) Demonstrate changes in extracted gum residues from Buna -N topcoat 
sealant is less than 20 mg/ 100 mL or no greater th an that exper ienced 
with 100LL when exposed to fuel at room temperature for 48 hours.  

10) Demonstrate swell ing, and changes to tensile/elongation, hardness,  
and compression set within specif ied l imits or no greater than that 
exper ienced with 100LL when specif ied nitr i le, f luorosil icone and 
f luorocarbon (Viton™) O-rings are exposed to fuel at 71 ±3 °C (160 ±5 °F) 
for 42 days. Testing wi l l include fresh fuel exchange at day 14 and 28 . The 
tensi le/elongat ion and hardness changes shall be stabil ized to withi n 10% 
of the day 14 value to assure an endpoint in fuel property changes . See 
Appendix E for materials.  

11) Demonstrate that a matrix of paint systems does not experience 
staining, change in hardness,  or loss of adhesion greater than that 
exper ienced with 100LL when exposed to fuel at room temperature for 28 
days with a fuel change and visual inspection at day 14.   See Appendix F 
for materials.  

12) Demonstrate that a matrix of paint systems does not experience 
staining or removal when exposed to fuel at room temperature as a drip to 
the surface under control led condit ions of  rate and volume.   See Appendix 
F for materials.  

13) Demonstrate that a matrix of specif ied fabric systems does not 
exper ience a loss of tensi le/elongat ion, adhesion, or cross -l inking 
(bl istering, bubbl ing,  removal, etc.) greater than that exper ienced with 
100LL when exposed to fuel at room temperature for 4 8 hours. Visual 
inspect ion and maintenance of a fuel reservoir wi l l  be done after 30 
minutes, 1 hour, 4 hours, 8 hours, 24 hours, and 48 hours . Frequency of 
maintaining the fuel reservoir wi l l  be dictated by the volat i l i ty of the test 
fuel.  See Appendix G for materials.  

14) Demonstrate that changes in hardness, volume, and density of  
specif ied large distr ibut ion hoses is no greater than that experienced with 
100LL when exposed to fuel a t 71 °C (160 °F) for 28 days .  See Appendix H 
for materials. 

15) Demonstrate that changes in permeat ion,  performance, and hydrostat ic 
proof pressure of specif ied large distr ibut ion hoses are no greater than 
that experienced with 100LL when exposed to fuel at ambient condit ions 
for 16 weeks. See Appendix H for materials.  

16) Demonstrate that changes in weight gain,  tensi le/elongat ion, and break 
strength of specif ied composite matr ices are no greater than those 
exper ienced with 100LL when exposed to fuel at ambient condit ions for 28 
days. See Appendix I  for materials.  
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17) Demonstrate that changes in housing condit ion are no greater than 
those exper ienced with 100LL when exposed to fuel at ambient condit ions 
for 500 hours. See Appendix J for mater ials.  

18) Demonstrate that changes in f i l ter cartr idge dimensions and co ndit ion 
are no greater than those experienced with 100LL when exposed to fuel 
at ambient condit ions for 500 hours . See Appendix J for materials .  

19) Demonstrate that changes in f i l ter coalescer condit ion are no greater 
than those exper ienced with 100LL when exposed to fuel at ambient 
condit ions for 500 hours . See Appendix J for materials.  

20) Demonstrate that changes in fuel water reaction, surface tension, and 
material migrat ion are no greater than those exper ienced with 100LL when 
exposed to fuel at ambient condit ions for 500 hours . See Appendix J for  
materials.  

21) Demonstrate that changes in vendor suppl ied mater ials are no greater 
than those observed in 100LL baseline fuel .   See Appendix K for materials.  

22) Individual airframe manufacturers may select aircraft  for further test ing 
of fuel tank performance.  This includes but is not l imited to ident ifying 
aircraft  with “wet wings” and performing test ing as determined by the 
manufacturer.  This test ing wi l l be for evaluat ing compatibi l i ty and 
functionality  of the sealants following exposure to test fuels.  Testing wil l 
be done at the manufacturers, or at their designated location with aircraft  
owned by or designated by the manufacturer.  

3. PAFI  MATERIALS TEST PLAN 
This test plan provides materials and test procedures which are in addit ion to 
those presented in ASTM D7826. ASTM D7826 is a guidance document which 
includes material compatibi l i ty test ing on metall ic and non -metal l ic mater ials and 
the test ing to be performed. Al l of the materials compatibi l i ty test ing in ASTM 
D7826 are to be completed. The fol lowing test plan includes mater ials or 
procedures which are not currently included in ASTM D7826, or which are 
deviat ions from ASTM D7826. In cases where mater ials or tests are in both ASTM 
D7826 and this document, this document shall take precedence.  

NOTE: ASTM D7826 INCLUDES HYSOL EA9628 STRUCTURAL METAL 
BONDING ADHESIVE IN THE MATERIALS LIST .  I t  does not, however, clearly 
indicate that the use of Solvay BR-127 epoxy pr imer is required for test panel 
construct ion. Furthermore, due to the dif f iculty in procur ing the EA9628 adhesive,  
it  is recommended the offeror work with the FAA and Piper to procure f inished 
panels for the test ing. This update is intended to be added to ASTM D7826 in a 
future revision, but at this t ime is not explained in D7826.  
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NOTE:  ASTM D7826 does not currently include acetal resin (Delrin) in the 
materials l ist.  Testing of Delr in shall be added to the materials l ist  of  
ASTMD7826.  Al l non-metal l ic test protocols found in D7826 shal l be performed 
on a specimen of acetal resin.  This material is intended to be added to ASTM 
D7826 in a future revision.  

The individual tasks encompassed in the PAFI Mater ials Test Plan are presented 
in the following sect ions of this document . Each test fol lows a common format with 
general procedures,  processes, and test instrumentat ion common to each test.  
See referenced Appendices for specif ic materials l ists.  

1) MIL-DTL-6000/MIL-DTL-5593 Hose Test  
2) Bladder (Fuel Cel l)  s imulated stand test  on sheets 
3) Integral tank sealant  (Polysulf ide) Screening Test s 
4) Addit ional Elastomeric Material (O-ring) Testing 
5) Paint Staining and Adhesion Test ing  
6) Fabr ic Strength and Cross-Linking Test ing 
7) Large Distr ibut ion Fuel Hose Physical Propert ies and Performance Testi ng 
8) Composite Resin and Fabr ic Screening Testing  
9) Distr ibut ion System Fi ltrat ion / Coalescence Element Compatibil i ty and Fuel 

Tank Coat ing Testing 
10) Vendor Supplied Materials  

 

The test plans may be executed by a third-party organizat ion contracted by the 
fuel formulator in order to generate and col lect the specif ied data . Integral fuel 
tank sealants test protocols are designed to be executed with part ic ipation of the 
product OEM’s or other AS 9100 approved test faci l i t ies. Al l test ing must be 
witnessed by a designated representat ive of the FAA . This data is considered 
acceptable for inclusion into the f inal FAA assessment for f leet author izat ion.  

To be considered for f leet author izat ion,  the test plans prepared to support the  
FAA PAFI Mater ials Test Plan for unleaded fuels are subjected to the fol lowing 
review and approval protocol.  

1) The FAA test plans fol low a format and content consistent with establ ished 
pract ices.  

2) Draft test plans are furnished to the FAA AIR600 off ice for review and 
approval.  These test plans shal l include, at a minimum, the location of  
test ing, the specif ic materials and equipment to be used, and the plans for 
test witnessing by an FAA designated representat ive.  

3) Upon concurrence from AIR600 Alternat ive Fuel Program Staff (AFPS) ,  

4) A f inal test plan wi l l be released incorporating changes result ing from 
AIR600 review. 

5) Al l changes and referrals to this test plan should reference the latest 
revis ion level and date.  
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4. APPLICABLE MIL,  FAA, SAE & ASTM REQUIREMENTS 
The following is a l ist ing of the applicable  FAA, SAE, and ASTM documents 
which contain information relevant to the test ing speci f ied by this test plan. The 
latest revis ion number should be used unless otherwise indicated . The revision 
number used for test ing shall be recorded.  

4.1. MILITARY  HANDBOOKS &  STANDARDS 

Mil itary reference material and standards applicable to the test ing identif ied are 
l isted as fol lows.  

1) MIL-HDBK-510-1D “Department of Defense Handbook, Aerospace Fuels 
Cert if icat ion”  

2) MIL-DTL-5593 “Hose, Aircraft ,  Low Pressure Air and Vacuum, Flexible ”  

3) MIL-DTL-6000 “Hose, Rubber, Aircraft ,  Fuel,  Oil,  Coolant,  Water, And 
Alcohol”  

4) MIL-PRF-6855 “Rubber, Synthetic, Sheets, Str ips, Molded or Extruded 
Shapes, General Specif icat ion For”  

5) MIL-DTL-25988 “Rubber, Fluorosi l icone Elastomer, Oil – And Fuel–
Resistant, Sheets,  Str ips, Molded Parts, And Extruded Shapes” 
(Supersedes SAE-AMS-R-25988) 

6) CCC-C-432 “Cloth, Sheet ing, Cotton, (Unbleached, Bleached, and Dyed) 
(Supersedes Fed. Spec. CCC-C-432) Inactivated 11 Apri l 2002 

4.2. FAA  ADVISORY C IRCULARS &  ORDERS 

1) FAA Advisory Circular 33.19-1,” Guidance Material for 14 CFR §33.19 
Durabi l i ty for Reciprocating Engine Redesigned Parts”  

2) FAA Advisory Circular AC33.4-1,” Instruct ions for Cont inued 
Airworthiness”  

3) FAA Order 8110.4C, “Type Cert if icat ion Process”  

FAA guidance and reference mater ial applicable to Part 33 reciprocating engines 
are l isted as fol lows.   

1) FAA Advisory Circular 33.19-1,” Guidance Material for 14 CFR §33.19 
Durabi l i ty for Reciprocating Engine Redesigned Parts”  

2) FAA Advisory Circular AC33.4-1,” Instruct ions for Cont inued 
Airworthiness”  

3) FAA Order 8110.4C, “Type Cert if icat ion Process”  
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4) FAA Technical Order C80, “Subject: TSO-C80, Flexible and Oil Cel l 
Material”  

4.3. FEDERAL TEST METHODS 

1) Federal Test Method Standard No. 601, Apri l 12, 1955 “Rubber: Sampling 
and Testing”, Method 4111, “Tensile Strength”.  

4.4. SAE  STANDARDS 

SAE standards appl icable to the test ing identif ied are l isted as follows.  

1) SAE AS5127 “Aerospace Standard Test Methods for Aerospace Sealants 
Two-Component Synthetic Rubber Compounds”  

2) SAE AMS3276 “Seal ing Compound, Integral Fuel Tanks and General 
Purpose, Intermittent Use to 360 °F (182 °C)”  

3) SAE AMS3277 “Seal ing Compound, Polythioether Rubber Fast Curing for 
Integral Fuel Tanks & General Purpose, Intermittent Use to 360°F (182°C)” 

4) SAE AMS3281 “Sealing Compound, Polysulf ide (T) Synthet ic Rubber for 
Integral Fuel Tank and Fuel Cell Cavit ies Low Density for Intermittent Use 
to 360 °F (182 °C)”  

5) SAE AMS3284 “Seal ing Compound, Low Adhesion, for Removable Panels 
and Fuel Tank Inspection Plates”  

6) SAE AMS-S-4383 “Seal ing Compound, Topcoat, Fuel Tank, Buna -N Type”  

7) SAE AMS-P-5315 “Acrylonitr i le-butadiene (NBR) Rubber For Fuel -Resistant 
Seals 60 to 70”  

8) SAE AMS-7276 “Rubber: Fluorocarbon (FKM) High -Temperature-Fluid 
Resistant Low Compression Set For Seals In Fuel Systems and Specif ic 
Engine Oil Systems”  

9) SAE AMS7379 “Rubber: Fluorocarbon Elastomer (FKM) Low Temperature 
Seal ing Tg -40 °F (-40 °C) 70 to 80 Type ‘A’ Hardness For Elastomeric Seals 
in Aircraft  Engine Oil ,  Fuel and Hydraul ics Systems”  

10) SAE AMS7287 “Fluorocarbon Elastomer (FKM) High Temperature /  HTS 
Oil Resistant /  Fuel Resistant  Low Compression Set /  70 to 80 Hardness, 
Low Temperature Tg -22 °F (-30 °C) For Seals in Oil /  Fuel /  Specif ic 
Hydraul ic Systems” – Replaces SAE AMS-R-83485, Type 1 

11) SAE AMS-S-8802 “Seal ing Compound, Fuel Resistant, Integral Fuel Tanks 
and Fuel Cell Cavit ies” 
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12) SAE-AMS-R-25988, “Rubber, Fluorosi l icone Elastomer, Oil -and-Fuel-
Resistant, Sheets, Str ips, Molded Parts, and Extruded Shapes” – Cancel led,  
Superseded by MIL-DTL-25988 

13) SAE-AMS-R-83485 “Rubber,  Fluorocarbon Elastomer, Improved Performance 
at Low Temperatures”–Cancel led, Type 1 replaced by AMS7287  

14) AMS-QQ-A-250/5B “Aluminum Alloy Alclad 2024, Plate and Sheet”  

15) SAE J905 SEP2009 Fuel Filter Test Methods  

4.5. ASTM  GUIDANCE &  PRACTICES 

ASTM guidance and standards appl icable to the test ing identif ied are l iste d as 
fol lows. Data provided by this test plan wil l support development of an ASTM 
product ion specif icat ion for each of the unleaded fuels . Within this document,  
references to content may be revision specif ic, for example section references, 
however use of the most current version of the standards are permissible.   STM 
is ”Standard Test Method”  

1) ASTM D380 “STMs for Rubber Hose”  

2) ASTM D381 “STM for Gum Content in Fuels by Jet Evaporat ion”  

3) ASTM D395 “STMs for Rubber Property—Compression Set”  

4) ASTM D412 “STMs for Vulcanized Rubber and Thermoplast ic Elastomers —
Tension”  

5) ASTM D413 “STMs for Rubber Property – Adhesion to Flexible Substrate”  

6) ASTM D471 “STM for Rubber Property—Effect of Liquids”  

7) ASTM D1094 “STM for Water React ion of Test Fuels”  

8) ASTM D1331 “STM for Surface and Interfacial Tension of Solut ions of  
Paints, Solvents, Solut ions of Surface -Act ive Agents, and Related 
Materials”  

9) ASTM D1414 “STMs for Rubber O-Rings”  

10) ASTM D2240 “STM for Rubber Property—Durometer Hardness”  

11) ASTM D2276 “STM for Part iculate Contaminant in Aviat ion Fuel by Line 
Sampling” 

12) ASTM D2344 “STM for Short-Beam Strength of Polymer Matr ix Composite 
Materials and Their Laminates” 
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13) ASTM D2583 “STM for Indentat ion Hardness of Rigid Plast ics by Means of  
a Barcol Impressor”  

14) ASTM D3039 “STM for Tensi le Propert ies of Polymer Matrix Composite 
Materials  

15) ASTM D3163 “STM for Determining Strength of Adhesively Bonded Rigid 
Plast ic Lap-Shear Joints in Shear by Tension Loading ” 

16) ASTM D3359 “STM for Measuring Adhesion by Tape Test”  

17) ASTM D3363 “STM for Fi lm Hardness by Penci l Test”  

18) ASTM D3505 “STM for Density or Relat ive Density of Pure Liquid 
Chemicals”  

19) ASTM D5035 “STM for Breaking Force and Elongat ion of Texti le Fabr ics 
(Str ip Method)” 

20) ASTM D5379 “STM for Shear Propert ies of Composite Materials by the V -
Notched Beam Method” 

21) ASTM D7826 “Standard Guide for  Evaluation of New Aviat ion Gasolines 
and New Aviat ion Gasol ine Addit ives”  

5. DESCRIPTION OF TEST ARTICLES 

This test plan covers the screening materials c ompatibi l i ty of mult iple test art icles .  
Mult iple test art ic les may be required within each individual task . Detai ls in this 
section are in addit ion to or in l ieu of materials described in ASTM D7826.  

5.1. MIL-DTL-6000  HOSE –  A IRCRAFT HOSE 

In order to complete the hose test ing, two sizes of MIL-DTL-6000 compliant hoses 
are required.  

1) 3/8” or -6 hose in 12-to-15- inch sect ions; a total of a minimum of 10 
continuous feet . In order to perform the necessary fuel gum test ing, four 12 
to 15 inch specimens per tested fuel are required . A total of eight specimens 
are required per fuel set (four for experimental fuel and four for 100LL 
aviat ion gasol ine) . This hose is used to prepare the diameter swell test ing.  

2) 2” ( -32) hose minimum up to 2 ½” ( -40); a total of 9 feet . This size hose is 
used for tensile/elongation and volume change  test ing and wil l be used to 
prepare ASTM D412, Die C tensi le str ips and 1”x2” volume change 
specimens. The hose must be a minimum diameter of 2” to provide suff ic ient 
length for Die C tensile str ips . Due to manufactur ing schedules, avai labi l i ty 
of large diameter hose may require the purchase of larger diameter MIL -
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DTL-6000 hose up to 2 ½” . This is permissible as long as the hose is not 
reinforced, i.e.,  with metal braid.  

3) Hose ends and AN f it t ings used to cap and seal the hose specimens . These 
f it t ings shal l be installed into the -6 hose using industry standard assembly 
processes.  

5.2. MIL-DTL-5593  HOSE –  A IRCRAFT HOSE 

In order to complete the hose test ing, length(s) of hose must be procured from 
Piper (P/N 187-058 Bulk Hose) .  The military specif icat ion is insuff ic ient in 
specifying the mater ial and construct ion of the hose specif ic to use by Piper . 

1) 3/8” or -6 hose in 12-to-15- inch sect ions; a total of a minimum of 10 
continuous feet . In order to perform the necessary fuel gum test ing, four 12 
to 15” specimens per tested fuel are required. A minimum of eight 
specimens are required per fuel set (four for the exper imental fuel and four 
for the 100LL aviat ion gasoline) . This hose is used to prepare the diameter 
swell test ing.  

2) Hose ends and AN f it t ings used to cap and seal th e hose specimens. These 
f it t ings shal l be installed into the -6 hose using industry standard assembly 
processes.  

5.3. FUEL BLADDERS AKA  FUEL CELLS 

In order to complete the Simulated Stand test ing, samples from mult iple 
manufacturers are required. The samples are prepared from fully constructed 
bladder including an airworthy patch and a seam in the form of  panels. The sheets 
may be cut from f inished, purchased fuel cel ls.  

The ful ly constructed panel for the simulated stand test can be achieved b y cutt ing 
the panels from fuel cel ls manufactured under either FAA-PMA or an original 
equipment product and suppl ied with an FAA Form 8130 -3. The specimens shal l  
be cut from the fuel bladder in a manner to include a f lat area across which there 
is a seam. The airworthy patch may be prepared pr ior to cutt ing the specimens or 
after the specimens have been prepared.  Patching shal l be in accordance with 
applicable ICA’s (Instruct ions for Cont inued Airworthiness).  

Specimens to be used for the simulated stand test wi l l  be cut  from an open area 
to produce a set of panels of suff ic ient size to f it  the chosen exposure test r ig 
(See Section 10.9). Panel shal l be f lat without corners or mounting hardware.  

Fuel cell part numbers which have been identif ied as acceptable include:  

1) 2F1-6-32514-17 
2) 2F1-6-37819-18 
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5.4. POLYSULFIDE SEALANTS AND BUNA-N  TOPCOAT TESTING 

The integral tank sealants must be prepared as cured f low sheets as descr ibed in 
AS5127, Section 7.7 Tensi le Strength and Elongat ion, see Appendix D for sealant 
descr ipt ions. The sealants, except  for AMS 3284 Low Adhesion Sealing 
Compound, and AMS-S-4383 Buna-N Topcoat must  also be prepared for peel 
test ing as described in  AS5127, Section 8 . Addit ionally, AMS 3281 sealant is also 
to be tested applied to BT250/eglass f iber reinforced composite panels.  

One way tank sealants are procured is in a Semkit® package which is a complete, 
mult i-component plast ic cartr idge assembly wh ich stores, mixes, and applies 
mult iple component sealants . Suff ic ient Semkits® must be procured to produce 
f low sheets suff icient  to prepare the ASTM D412 Die C tensi le str ips and the ASTM 
D471 dimension change specimens , and to prepare the peel strength specimens. 
The number of Semkits® required is determined by the size of the f low sheet s,  
the number of specimens required , and the number of peel strength specimens .  

Sealants shall be specif ied as being produced from the same lot of sealants. I f 
mult iple lots of material must be used, al l specimens within a type, for example 
the f low sheets, shal l be from the same lot .  The goal is to assure that the 
specimens exposed to the basel ine 100LL fuel are from the same lot as those 
exposed to the test fuel.  

This test protocol requires the procurement of integral tank sealants  and one type 
of Buna-N topcoat (Slosh Coat) .  Example source and part numbers are provided  
in Appendix D, however any compliant sealant from any source is acceptable  as 
long as the material is all from the same lot  and Cert if icates of Conformance are 
included in the test report .  

5.5. ADDITIONAL MATERIALS;  N ITRILE,  FLUOROSILICONE,  AND 
FLUOROCARBON O-RINGS  

In order to provide init ia l screening information related to elastomeric 
compatibi l i ty, materials in the form of O-rings are to be tested. This test ing is in 
addit ion to the mater ials compatibi l i ty provided in ASTM D7826 and is useful for  
pre-screening. This test ing also provides data related to actual form and f unction. 

In order to faci l i tate the tests, each O-r ing may be procured in two sizes . For 
example, each O-ring may be procured as a -210 (1” OD) for use in compression 
set test ing and as a -226 (2 ¼” OD) for use in tensile/elongation and hardness 
test ing. O-rings in these two sizes provide for acceptable repeatabi l i ty from the 
specif ied test methods. Cert if icates of Qual ity, Cert if icates of Conformance or 
other documentat ions containing  Lot information are to be requested and provided 
in f inal report .  Mater ials specif ied are provided in Appendix E. 
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5.6. PAINT TEST 

In order to provide information on the propensity of a fuel to cause staining or loss 
of adhesion,  a matrix of paint systems prepared to airworthy standards are 
required. For proper applicat ion and adhesion, paints are described as systems, 
which may include any or all of the following: a surface treatment, a primer, a 
base coat, and a clear coat . In a system, the dif ferent materials are not  
automatical ly interchangeable . Using unmatched components often inval idates the 
manufacturer ’s warrantees or guarantees. To assure proper applicat ion of the 
systems, a professional faci l i ty capable of applying paint  is recommended.  

The paint systems as specif ied by the test plan are shown in Appendix F. Note 
that for the paint systems provided, the paint manufacturer l isted is part of the 
requirements of the Material Test Plan.  Each paint system is to be appl ied to 
0.040” 2024-T3 aluminum per AMS-QQ-A-250/5B. The aluminum shall be sheared 
into 5.08 cm x 10.16 cm (2” x 4” squares) prior to paint ing to avoid edge effects 
and damage to the paint by the shearing process.  

In addit ion to the aircraft  paint systems, compatib il i ty of the coatings used on 
distr ibut ion fuel tanks must be considered . The coat ing systems are appl ied and 
tested in the same manner as aircraft  paint systems. The distr ibut ion coat ing 
systems are provided in Appendix J.  

5.7. FABRIC TEST 

In order to provide information on the propensity of a fuel to cause loss of  
crossl inking, a loss of adhesion, or a loss of tensile strength, a matrix of fabric 
systems prepared to airworthy standards is required. For proper appl icat ion and 
adhesion, fabrics are described as systems, which may include any or al l of the 
fol lowing: the fabr ic,  a surface treatment, a cement, and a coat ing. In a system, 
the dif ferent materials are not automat ical ly interchangeable . Using unmatched 
components often inval idates the manufacturer’s wa rrantees or guarantees. To 
assure test ing of the fabric system specif ical ly, the test art ic les do not include a 
f inal paint layer . This provides test ing of  the fabr ic system itself  and is indicative 
of unpainted regions, such as interior surfaces.  

The fabr ic systems as specif ied by the test plan are shown in Appendix G. Note 
that for the fabric systems provided, the manufacturer l isted is part of the 
requirements of the Material Test Plan. Each fabric system is to be prepared by 
construct ion on an industry standard wooden test frame descr ibed below and shal l 
include a seam both attached and unattached to a support structure . The system 
shall be prepared to airworthy standards . None of the systems include any form 
of f inal paint which would confound the col lect ion of structural data.  

5.8. D ISTRIBUTION HOSES 

In order to provide init ia l screening information related to elastomeric 
compatibi l i ty  of airport distr ibut ion hose, materials in the form of large diameter 
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distr ibut ion hose are required . Hose test ing is designed to provide informat ion on 
the propensity of a fuel to cause changes in physical response of the mater ial to 
the fuel which is signif icantly dif ferent that that exper ienced when exposed to 
conventional ASTM D910 100LL aviat ion gasoline .  

The hoses are procured as a 1 ½” minimum diameter hose. Either a regular or a 
defueling/Jac Riser hose may be used . The primary dif ference is the use of steel 
wire hel ix on the defuel ing hose; thus,  a regular hose is preferred for the 
preparat ion of specimens. The hoses specif ied are provided in Appendix H. 

5.9. COMPOSITE RESINS,  ADHESIVES,  AND FABRIC 

In order to provide information related to the material compatibi l i ty of the resin 
systems used in general aviat ion aircraft ,  common resins, prepregs, adhesives, 
structural foam core,  and fabr ics are required. The l ist of materials is provided in 
Appendix I .  

Composite test ing is designed to provide information on the general compat ibil i ty 
of the composite systems but not specif ic material systems . The results can 
provide information on the propensity of  a fuel to cause changes in structural 
propert ies which are signif icant ly dif ferent than when exposed to convent ional 
ASTM D910 100LL aviat ion gasol ine.  

5.10. D ISTRIBUTION F ILTERS AND WATER SEPARATORS 

In order to provide information related to the compatibi l i ty of distr ibut ion system 
fuel f i l ters and water separators, housings and cartr idges representat ive of those 
in use are required. Fi lter/separator test ing is designed to provide information on 
the propensity of the fuel  to cause issues in the compat ibil i ty of the hardware; 
both the housings and the consumable cartr idges, but  not to assess the 
functionality of the hardware with the fuel .  Any assessment of the abi l i ty of the 
hardware to provide adequate funct ionality is be yond the scope of this effort.  

The hardware is procured in the form of systems; a single element housing and 
the concomitant f i l ter/separator cartr idge . At the t ime of this writ ing, water 
monitors comprised of super absorbing polymers have been removed fro m the 
market and are in the process of being replaced throughout the industry . Thus, 
water monitors are not specif ied in this document . Systems specif ied are shown 
in Appendix J.  

5.11. VENDOR SUPPLIED MATERIALS 

In order to provide information related to the comp atibi l i ty of individual materials 
specif ic to, and potent ially propr ietary to individual original equipment 
manufacturers (OEMs), test ing of vendor suppl ied mater ials is desired.  The parts 
include both sheet material and f inished parts.  
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The vendor suppl ied materials are identif ied by and procured from the OEMs.   
Materials are l isted in Appendix K.  

5.12. WING FUEL TANKS 

In order to provide information related to the compat ibil i ty of wing tanks,  
part icularly “wet wings”, representat ive of the tank sealants in use  by airframe 
manufacturers, test ing of assembled wings is desired.  Wing tank test ing is at the 
discret ion of and under the purview of individual airframe manufacturers.   

The hardware is identif ied by and procured by the airframe manufacturers.  No 
attempt to ident ify specif ic hardware is made within this guide.  

6. DEFINITIONS & TERMINOLOGY 

Definit ions, terminology and abbreviat ions specif ic to this document and to FAA 
nomenclature are summarized in the following sect ion .  

6.1. EXPOSURE 

Within this document, the term exposure is the placement of specimens in a test  
f lu id at a given temperature for a given amount of t ime . Exposure also includes 
the appl icat ion of test f lu id to the surface of the fabric systems using a fuel 
reservoir and a cot ton cloth.  

6.2.  CALIBRATION 

Calibrat ion is a set of act ions that establ ishes that the instrument being calibrated 
is equal to or reports values equal to a standard . The unknown, the instrument 
being cal ibrated, wi l l  be checked against a known, the standard, at several 
dif ferent points and adjustments made to the unknown to br ing it  into al ignment 
with the standard.  

6.3. COMPOSITE 

Within this test ing,  the fol lowing concept is meant by the term “composite” . 
Composite structures are formed by combining disp arate materials together to 
form an overal l structure with propert ies dif ferent from the individual materials 
used to construct the f inal structure . For example, a “f iberglass aircraft” is made 
of a glass f iber encapsulated in a resin matrix, creating a co mposit ion material or 
composite. Composite does not refer to the chemistry of the resin or fabric.  

6.4. SAMPLE 

Within this document the following concept is meant by the term “sample” . A 
sample is the specif ic material to be prepared as specimens and exposed to  test 
f lu ids. For example,  Manganese-cured polysulf ide is a sample, and dichromate -
cured polysulf ide is a second sample.  
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6.5. SAMPLE SET 

A sample set is all of  the individual specimens and all of the test f luids comprising 
a set of samples to generate a set of data. For example, f ive nitr i le O-rings and 
f ive nitr i le dimension change specimens in 100LL and f ive nitr i le O-rings and f ive 
nitr i le dimension change specimens in an exper imental test fuel comprise the 
“Nitr i le Sample Set”.  

6.6. SPECIMEN 

Within this document the fol lowing concept is meant by the term “specimen” .  
Specimens are the individual pieces prepared from the sample mater ial,  i .e.,  the 
f ive individual test pieces prepared from the MIL -DTL-6000 hose or the single test  
panel cut from a Meggitt  bladder are the test specimens.  

6.7. VALIDATION 

As opposed to Calibrat ion ,  validat ion is the act of document ing that an instrument 
wi l l  actual ly and consistent ly give expected results . This may be done by 
measuring a specimen with a known value and conf irming the instrumen t reports 
that value within the repeatabi l i ty of the instrument . I f  the expected value does 
not result ,  val idat ion has fai led, and some addit ional act ion must be taken to repair  
or adjust  (cal ibrate)  the instrument. 

7. CONFORMITY 

7.1. TEST FUELS 

A plan for verifying fuel conformity , including independent sampling and analysis 
of fuel used dur ing test ing , must be approved by the AFPO prior to execution of 
test ing under this Test Plan. 

7.2. SAMPLES 

Each sample material shall be shown to conform to its respect ive sp ecif icat ion or 
qualif icat ion as documented by a cert if icate of quality, cert if icate of conformance, 
FAA form 8130, or other provided documentation . Samples comprised of mult iple 
pieces, sheets, or other units shall be purchased from single lots . Where pract ical,  
samples shal l be purchased in single units, i.e.,  a single length of hose, for  
preparat ion into specimens. Lot informat ion, cert if icates of qual ity, cert if icates of 
conformances, or other ident ifying documentation shal l be included in the test 
results reports.  

7.3. SPECIMENS 

Specimens shal l be prepared from single lots of materials . Where it  is not possible 
to procure sample materials from single lots, specimens prepared from each lot 
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shall be distr ibuted uniformly across sample sets . For example, the O-rings are 
suppl ied in two lots . O-rings from both lots shall be combined to prepar e a sample 
set for each f luid to be tes ted. Do not use one lot for one fuel and one lot for the 
other fuel.  

For specimens prepared from larger sample mater ials, each individual specimen 
shall be inspected for qual ity, suitabi l i ty, and where specif ied by st andard,  
compliance to the standard requirements . Considerat ions include but are not  
l imited to specimen orientat ion uniformity, cut quality, minimization or eliminat ion 
of voids, inclusions, or other discontinuit ies, and successful preparat ion to 
industry qual ity standards. Where mater ial l imitat ions or sample condit ion require 
the use of lesser quality specimens, distr ibut ion of the specimens shal l be uniform 
across the sample sets . 

8. SAFETY PROCEDURES 
This document does not purport to address al l s afety considerat ions. This 
document does not replace or supersede individual instrument documentat ion, 
Federal,  State and local regulat ions,  site procedures, or general industry 
pract ices. Appropriate safety precaut ions are the responsibi l i ty of the Test F aci l i ty 
conducting the test .  The Test Facil i ty shal l establ ish and ensure compliance with 
the appl icable safety and health standards . Prior to init iat ion of test,  each test  
set-up shall be inspected for safe pract ices . Considerat ion for  personal protect ive  
gear (PPE) is the responsibi l i ty of the Test Faci l i ty.  

8.1. SAMPLE F ILL (REFERENCE ASTM  D4057,  SECTION 5.2) 

A safe f i l l  of jars, cans, and closed beakers between 70 and 85 vol.  % is 
recommended unless otherwise instructed. Do not f i l l  over 85% of the container  
volume unless specif ical ly instructed to do so . Containers, including glass, which 
are used for test ing at elevated temperatures, are recommended to be f i l led at  
least 70% to prevent excessive f luid volat i l izat ion.  

8.2. STATIC CHARGE (REFERENCE  ASTM  D4057) 

8.2.1. GROUNDING (D4057-12,  SECTION 5.4.1) 

Fires and explosions have occurred as a result  of hydrocarbon vapors being 
ignited by stat ic electr icity . I f  electr ical charges are not grounded, they are 
unable to dissipate and become “stat ic. ” This stat ic electr ic charge can 
accumulate and freely migrate to a single point on the sample container by 
a dif ference in electr ical potent ial,  then jump off as a high -energy spark 
discharge to a nearby less charged surface . The spark may be hot and 
prolonged enough to ignite nearby hydrocarbon vapors present above the 
lower explosive l imit (LEL). This potential shal l be managed by safely 
dissipating stat ic charges, and through proper grounding, when handling 
f lammable products.  
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8.2.2. PERSONAL ATTIRE (D4057,  SECTION 4.5.2) 

Footwear or c lothing, capable of causing sparks, should not  be worn during 
fuel handl ing act iv it ies in which f lammable vapors are l ikely to be present. 
Sampling should not  be carr ied out during periods of atmospheric electr ic 
disturbance or hai lstorms. To ground any stat ic charge on their body, the 
individual performing the handl ing should touch a grounded structure pr ior 
to handl ing fuel .  

8.3. VAPOR HAZARDS 

All test ing must be done in compliance with  Federal,  State,  local and site f ire 
safety protocols as well as appl icable NFPA codes and regulat ions. The fol lowing 
are considerat ions for safe handl ing of f lammable test f luids but do not replace or 
supersede local f ire protect ion protocols and regulat ions.  

1) While quart canning jars and foi l have been successful ly used for turbine 
fuel and aviat ion gasol ine test ing, fuel formulas with signif icant volat i l i ty 
dif ferences in components may exper ience unacceptable separation due 
to more volat i le components preferent ial ly volat i l iz ing and escaping from 
the canning jars. This results in not only a potent ial ly f lammable 
outgassing but also potent ial concentrat ion of the remaining 
components. Alternative containers with more posit ive seal ing and 
vented safety containment structures are recommended.  

2) The presence of volat i le vapors in an environment with an elevated 
temperature can create a f lammable condit ion . Remote heat ing sources, 
removal of ignit ion sources, and proper grounding shal l be used when 
exposing sample sets to elevated temperatures.  

8.4. PERSONAL PROTECTIVE EQUIPMENT 

This document does not replace or supersede any Federal,  State, local or site-
specif ic requirements related to personal protect ive equipment . Technicians and 
test engineers are advised to famil iar ize themselves with the safety data sheets 
(SDS) for al l of  the f luids under test .  Recognize that exposure at elevated 
temperatures may result  in the concentrat ion of blend components and appl icable 
PPE should be considered. Individuals are recommended to use at a minimum 
safety glasses or goggles, petroleum resis tant gloves, and lab coats or aprons . 
Note that f ire rated lab coats may NOT also be chemical resistant . Closed toed, 
non-charge isolat ing footwear is also recommended.  

8.5. HYDROSTATIC TESTING EQUIPMENT 

This document does not replace or supersede any site-specif ic requirements 
related to the necessary containment apparatus suff icient for the pressurizat ion 
of large diameter distr ibut ion hoses to a proof pressure of 600 psi .  Technicians 
and test engineers are advised to famil iar ize themselves with the d angers of 
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rubber hoses under pressure, as well as the support equipment to apply and hold 
the proof pressure. The most common risk is from “sudden energy release” . This 
is general ly caused by either a fai lure of  the part under test,  or of a failure in the 
connections between the pressure source and the part under test .  At minimum, a 
check l ist for pre-test inspect ions, and separation of the personnel from the art icle 
under test is recommended.  

9. PRE-TEST REQUIREMENTS 

9.1. SPECIMEN IDENTIFICATION 

All of the individual specimens in a sample set must permanently marked with a 
unique individual identif icat ion such that pre and post exposure data can be 
posit ively connected . Means of marking must not introduce potential confounding 
data such as degradation. Individual specimens are recommended to be marked 
at edges outside of areas of interest, for example the grip region of a Die C tensile 
str ip. Means of marking specimens that have proven successful include si lver ink 
pens and si lver paint pens (black specimens) and pe rmanent markers ( i.e.,  
Sharpies™) or standard ink pens ( l ight colored specimens) . Specimens not 
conducive to full ID marking have been successfully identif ied using a symbol 
marking corresponding to a specimen ID, for example one, two, and three, etc. 
dots along an O-ring surface.  

Bladder sheets shal l be marked to indicate the inner and outer surfaces in 
addit ional to a specimen identif icat ion marking.  

9.2. PRE-EXPOSURE BASELINE DATA 

Each individual task has specif ic pre -exposure data to be collected . This includes: 

1) Hardness (Note the use of “Shore” is historical but common.)  
a. Shore A per ASTM D2240, Type A for f lat  stock  
b. Shore M per ASTM D2240, Type M, Type 3 for O-rings 
c. “H” hardness per ASTM D3363 for paint  
d. Barcol per ASTM D2583 for composites  

2) Tensi le/Elongat ion  
a. ASTM D412, §12, Die C for f lat stock  
b. ASTM D3039, f inished composites  
c. ASTM D1414, §8, O-rings 
d. ASTM D5035,  fabric str ips  

3) Dimension  
a. ASTM D471, §13, thickness and length  
b. ASTM D3767, §9.1 Procedure A, micrometer on O-rings 

4) Outer and Inner Diameter  for hoses 
a. Calipers, micrometers  
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b. Calibrated inspect ion bal ls (option)  

5) Weight (mass)  
a. ASTM D471, §12.1, air and water weights  

6) Density of sol ids  
a. ASTM D792 (option)  

 

7) Non-volat i le Gum Content on neat fuel  
a. ASTM D381 

8) Density on neat fuel  
a. ASTM D3505 

9) Internal Tank Sealant Peel Strength  
a. SAE AS5127, Sect ion 8 

10) Paint Adhesion 
a. ASTM D3359 

11) Shear Propert ies of Composite Mater ials  
a. V-Notched Beam, ASTM D5379 
b. Short-Beam Strength, ASTM D2344 
c. Adhesively Bonded Lap-Shear Joints, ASTM D3163 

12) Fuel Water Reaction, ASTM D1094  

13) Fuel Surface Tension, ASTM D1331  

14) Material migrat ion, ASTM D2276 

9.3. PRE-EXPOSURE PHOTOGRAPHS 

Each sample shal l have a representat ive pre -exposure photograph taken. I t  is 
recommended that the set up for photographs include a repe atable 
backdrop/surface (white or blue), repeatable l ight ing, and the abil i ty to repeat 
camera location. I t  is recommended that a printed identif icat ion label be included 
in the photo that includes sample, that  it  is pre -exposure,  and if  appropriate, 
indiv idual specimen identif icat ion . In addit ion to a general photographic 
requirement, specif ic photographs are also required related to the specimens for 
a given task.  

For Task 1 hoses, al l the individual hoses, including the open ends and then the 
capped ends shal l be photographed.  

For Task 2 bladders, al l the individual bladder sheets both the interior and external 
surfaces shal l be photographed. Photos taken direct ly on (perpendicular to the 
surface) and at an obl ique angle are recommended .  
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Photos of the f inished bladders shal l include the manufacturer ident if icat ion 
stamps displaying bladder type (BTC-99 or BTC-101).  

For Task 3, sealants, in addit ion to representat ive specimen photographs, 
representat ive photographs of the peel strength panels shal l be taken.  

Task 4 O-rings, al l individual O-rings shal l be photographed. 

For Task 5 paint,  each individual specimen shal l be photographed after being cut 
with an “X” for the adhesion test ing . Because of the requirement for evaluating 
discolorat ion/staining, the use of a l ightbox or similar structure is recommended 
to assure repeatable l ight ing of the specimen.  

Photograph tank coating panels as received and after cutt ing “X” for adhesion 
test ing.  

For Task 6, fabr ic, each individual frame shall be photographed as an overal l,  as 
well as focused photos of the seam regions, and the open area on both sides of 
the center seam. Photographs shal l be taken at each step of  the construct ion of  
the fabric system (laying the fabr ic, cementing the seam, stretching fabr ic, etc.)  

For Task 7, Distr ibut ion Hose, each individual cut hose specimen shal l be 
photographed. Representat ive photos of  both ends with f it t ings, and open hose 
areas pr ior to dust ing with talc shall be taken.  

For Task 8, Composite test ing, representat ive photos of individual specimen type 
and construct ion.  

For Task 9, Filter and Coalescer test ing, representat ive photos of each individual 
housing: seals, interior, exterior; each individual f i l ter cartr idge: end caps, 
adhesive joints, f i l ter pleats; and each individual f i l ter coalescer; end caps, 
exterior.  These photos wi l l be used for comparative inspection and must be 
suff ic ient for inspecting the condit ion of major components post exposure.  

9.4. LABORATORY NOTEBOOK 

Either a bound notebook or digital notebook shal l be maintained for any exposure 
test ing.  Technicians shall record each individual specimen’s unique identif icat ion, 
any lot or cert if icat ion informat ion, and al l  corresponding pre-exposure data. Each 
test and test method, as wel l as any equipment identif icat ion shall be recorded . 
The test results report shal l document the manufacturer and model of any 
analyt ical equipment used. Information related to the instrument cal ibrat ion o r 
val idat ion shal l be recorded.  

This notebook shal l  also be used to record any start t imes and dates, test 
condit ions such as temperature, t imes and dates of any fuel exchanges, v isual 
observat ions, and the t ime and date of test terminations.  
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Anomalies, issues, troubleshooting, unplanned events,  and any other 
observat ions shal l be recorded in the notebook . Final test data shall be recorded 
and posit ively connected to the appropr iate pre -exposure data.  

10. TEST FACILITY & EQUIPMENT 

10.1. TEMPERATURE CONTROLLED AREAS 

The tests in this document require temperature -control led environments capable 
of maintaining temperatures up to ±3 °C or as specif ied. The temperature 
measurement precision shal l be ±1 °C/F where specif ied.  

10.1.1. ELEVATED TEMPERATURE CONTROLLED AREAS –  OVENS  

Any ovens used for heating samples shall  not have exposed heating elements or 
ignit ion sources. Considerat ions shal l  include vent i lat ion of hazardous or 
f lammable vapors. Temperature recorders are not required but a means of 
monitor ing actual temperatures through a test is required.  

Local f ire safety regulat ions may l imit the total volume of f lammable l iquids that  
may be stored in a space, especially at  elevated temperatures  or in personnel 
occupied spaces. Task 2 requires approximately f ive gal lons total volume of fuel 
to be heated.  

10.2. ACCESS CONTROLLED AREA 

10.2.1. ACCESS CONTROL  

In order to assure control of the samples throughout the test ing, access control 
either through l imited access rooms, equipment locks, or other posit ive control 
means is recommended.  

10.2.2. CONTROLLED ACCESS SPACE  

Fabric test ing and large hose exposure  wil l be conducted in an enclosed, 
weather-t ight, space such as a hanger, warehouse , or similar control led space. 
The space wil l  have ambient temperatures of 20 ±5 °C. Space must be 
acceptable for the presence of fuel vapors . There must be suff icient space to 
permit accessing exposure cans (sample reservoirs)  for the fabric exposure.  

10.3. TENSIOMETER WITH EXTENSOMETERS 

The tensiometer shal l include extensometers capable of col lect ing elongation data 
and gr ips appropriate to the test specimen. Flat stock in Die C tensile str ips 
requires clamps with suff ic ient c lamping force and suff ic ient surface area to 
prevent sl ippage without crushing the gr ip region . In order to test uncut O-rings, 
the use of bal l -bear ing spool gr ips is recommended. Extensometers that c l ip on 
to the specimen with a f ixed gap are recommended  for measur ing elongat ion.  
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Short beam test f ixture for composite test ing.  

Shear test f ixture for  v-Notch composite test ing.  

10.4. CALIBRATED /  VALIDATED LABORATORY MEASURING EQUIPMENT 

Testing and measuring require standard laboratory equipment which has been 
cal ibrated or val idated as appropriate . This l ist  of equipment does not exclude 
others. Any equipment which has cal ibrat ion shal l have the date of the late st  
cal ibrat ion recorded. For instruments using val idat ion measurements, the results 
of the validat ion shal l be recorded and the means of rect ifying any non-compliant 
equipment documented.  

 

Instrument Report Reference 

Shore A durometer Validation ASTM D2240 

Shore M durometer Validation ASTM D2240 

Barcol Indentor Validation ASTM D2583 

Analytical balance, 
capacity 0.001g 

Calibrat ion - 

Calipers Validate - 

Micrometers Validate - 

ID dimension 
measurement device 

Cert if icate of 
Conformance 

- 

ASTM Die C tensile Calibrat ion ASTM D-412 

ASTM 1” x 2” die Calibrat ion - 
 

10.5. SAMPLE JARS 

For fuel samples requir ing one l iter or less of fuel for specimen exposure, a 
container comprised of heavy weight, borosi l icate or Pyrex glass (heat resistant) 
with a heat resistant l id, for example Green Thermoset, with foi l or PTFE 
(Teflon™) l iner is recommended. Alternatively, stainless steel pressure vessels 
may be used as long as the vessels are thoroughly cleaned following ASTM or 
similar protocols (see ASTM D4306) . Actual se lect ion of sample jars is at the 
discret ion of the location performing the test.  

Some exposure tests wil l  require larger containers to accept larger test f ixtures,  
for example the compression set block . Select ion of a larger container should take 
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into account the size of the test ing f ixture, suff icient volume of  fuel to adequately 
expose the test specimens, and the volume of fuel to be heated . Reusable vessels 
must be thoroughly cleaned fol lowing ASTM or similar protocols (see ASTM 
D4306).  

10.6. HOSE STAND R IG 

A rig of suff icient space to permit vert ical hanging of 12 to 15 inch hose lengths 
is required for Task 1. This r ig should also provide spil l  containment suff icient for  
the fuel inside the hose specimens should a hose fai l.  

10.7. ASTM  D381  A IR JET EVAPORATOR 

Task 1, Task 2,  and Task 3 require the measurement of the existent gum content 
of the fuel samples. The test ing is to be done in compliance with ASTM D381 , §8 
in revis ion -16, Air Jet  method. Aviat ion gasol ine may not be tested using the 
Steam Evaporat ion method.  

10.8. MUFFLE FURNACE 

Task 2 and Task 3 require the determination of stoved gum residue. In order to 
execute this analysis, the specimens must be heated to 300 ± 5 °C (572 ± 9 °F) . 
One means of achieving this is the use of a muff le furnace.  

10.9. BLADDER (FUEL CELL)  EXPOSURE R IGS 

10.9.1. S IMULATED STAND R IG  

Task 2 requires a r ig capable of sealing a bladder panel of 12” x 12” or similar 
size over a reservoir of test fuel .  The reservoir shal l be comprised of non -react ive 
material such as stainless steel or polytetraf luoroe thylene (Tef lon™). A means of  
clamping the test panel over the reservoir  in a manner that prevents leakage is 
also required.  

10.10. FLOW SHEET MANUFACTURE 

A 0.125 inch ± 0.015 inch (3.18 mm ± 0.4 mm) thick sheet of seal ing compound 
shall be prepared by pressing f reshly mixed seal ing compound between two 
release sheets or plates (e.g.,  low density polyethylene, Tef lon, release paper, or 
metal panels), by inject ing into a closed mold, or by an alternate method as 
specif ied in the appl icable material specif icat ion. C r it ical to any method is 
avoiding air entrapment or voids which later compromise specimen integr ity. The 
sealing compound shal l be cured at standard condit ions in accordance with 
AS5127 (4), for the time defined in the appl icable material specif icat ion . The use 
of a facil i ty famil iar with the preparat ion of  polysulf ide sealant sheets and AS 9100 
approved is required. 
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Furthermore, because of the sensit iv ity of the AMS -3277 Type 2, Class B-2 
polythioether sealant to correct mixing for proper cure, it  is recommended the 
sealant manufacturer, PPG, be contracted to prepare the required f low sheets 
from the PPG PR2001. Assistance in access to PPG may be requested from the 
FAA AIR 650 off ice.  

10.11. ASTM  D395  COMPRESSION BLOCKS 

Compression blocks and shims in compliance with ASTM D1414 ’s cal lout for ASTM 
D395.  

10.12. INDUSTRY STANDARD FABRIC TEST FRAMES 

Task 6 requires test frames onto which the subject fabric system is bui lt .  The 
frame is based on standard industry fabric test frames and can be constructed 
from higher qual ity commercial lumber . I t is important that all edges and surfaces 
be smooth, and free from rough edges, joints, or prot rusions. Figure 1 shows a 
mechanical drawing of the frame. The frames wil l be under pressure from the 
t ightened fabr ic and as such must be constructed in such a way an d from such 
materials to withstand the forces appl ied .  The cross member is a part of the test 
art ic les and wil l be removed dur ing test ing . I t  wil l  be necessary to cut the cross 
member, whi le remaining attached to the fabric, without damaging the fabric . Soft 
pine or balsa is recommended for the construct ion of the cross member . The f lat 
surface over which the fabric is stretched must be smooth, without sharp edges .  
This requires a f inishing technique be used at the joints (see Figure 2).  
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Figure 1 - Fabric Frame Construction Drawing 

 

Figure 2 - Finished Fabric Frame 
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10.13. HYDROSTATIC TESTING EQUIPMENT 

In order to execute the distr ibut ion hose test ing, equipment capable of performing 
proof pressure test ing is required . Testing may be performed either hydrostat ical ly 
per ASTM D380, §15.1 (preferred) or pneumatically per ASTM D380 §15.2. To 
perform hydrostat ic test ing, a means o f applying 600 psi of pressure to a f luid 
f i l led specimen at 1000 psi/min is required and be able to monitor the appl ied 
pressure for a minimum of 10 minutes . The use of a calibrated pressure gauge is 
recommended. The equipment should be able to withstand the energy of a burst 
hose and contain the hose f it t ings in case of a f it t ing fai lure.  

10.14. COMPOSITE MANUFACTURING EQUIPMENT 

While this document provides general guidance on the production and test ing of 
samples specif ic to this project,  it  is assumed that the researcher is famil iar with 
or has access to experts in the preparat ion, execution, and f inishing of composite 
systems. The researcher should have a location suitable for the preparation and 
curing of composite structures, including space, access to ma terials, and control 
of airborne part iculates . While this document wi l l  provide information specif ic to 
the bui lding of the test art icles for this test protocol,  i t  wi l l  not provide step by 
step instruct ions in the individual systems . ASTM D5687, Preparat ion of Flat  
Composite Panels with Processing Guidel ines for Specimen Preparat ion may be 
used as a guide. Al l processes and procedures employed for the production of an 
airworthy composite structure are assumed in the product ion of the fol lowing test 
art ic les. Make sure to use al l necessary personal protect ive equipment dur ing the 
preparat ion.  The area in which the samples are to be bui lt  does not need to be of  
a clean room designation, however it  is expected that the room wil l be clean 
enough to provide a dust free area for lay-up and that the bui ld-up area wil l be 
free of residue dust and debris .  

Equipment to consider:  

1) Space and equipment for resin mixing and applicat ion  

2) Locat ion and means for vacuum-bagging 

3) Locat ion and means for prepreg and fabr ic cutt ing  

4) Plates/dams for panel construct ion  

5) Means of cutt ing individual specimens and to prepare them per industry 
standards for test ing , i.e. water jet saw 

6) Autoclave 

7) Cold storage for prepreg  
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10.15. GLASS TRANSITION MEASUREMENT EQUIPMENT 

While the determination of glass  transit ion temperature (Tg) can be determined 
with mult iple types of  equipment, for the test ing being performed for this program, 
the use of Dynamic Mechanical Analysis (DMA) is recommended . While the 
product ion of specimens and test t imes are longer than  those involved with 
Thermal Mechanical Analysis (TMA-Flex), the results from DMA are more 
repeatable. While dif ferential scanning calorimetry is used in industry for the 
determination of Tg ,  for this test ing it  is not considered sensit ive enough to 
observe dif ferences between exposed specimens and the repeatabil i ty is 
noticeably lower.  

10.16. FACILITY FOR D ISTRIBUTION F ILTER SYSTEMS 

In order to execute the Distr ibut ion Fi lter systems, it  is necessary to have a space 
conducive to the instal lat ion of the f i l t ers and coalescers within their respective 
housings. While no connect ions to the housings are required, the housings are to 
be instal led in orientat ions typical of use . One means of compliance is to use 
vert ical mounting boards that can be exposed to ambie nt test ing. Fi l led housings 
wi l l have noticeable mass, so considerat ion for stabil i ty is required . Access control 
is expected.  

11. TEST W ITNESSING 

11.1. FAA   

Test witnessing is required for the col lect ion and report ing of data col lected   in 
compliance with this tes t plan. This data is to be used by the FAA as part of their  
evaluat ion for f leet authorizat ion (s). Fuel formulators shal l submit a test plan for 
approval by the FAA before execut ing test ing . Part of the submitted test plan must 
be a means of test witnessing by an FAA author ized representat ive.  

Testing performed in accordance with an approved test plan shall be witness ed 
by a representat ive of FAA AIR600 or their designated representat ive . The extent 
of witnessing is at  the discret ion of the FAA; however, at  a minimum the 
representat ive shal l verify and witness the fol lowing segments .  

1) Verify cert if icates of analysis  are avai lable for support ing samples 
as appropriate and for al l test fuels  

2) Verify instrument cal ibrat ion /val idat ion as appropr iate  

3) Inspect test set up ( jars, specimen arrays, r igs, ovens, etc.  

4) Verify pre-exposure data, record keeping and specimen control  

5) Review test plan with test personnel  

6) Witness test init iat ion 

7) Witness fuel exchanges at the FAA’s discret ion and as appropriate 
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8) Witness test conclusion 

9) Witness post exposure test ing at the FAA’s discret ion and as 
appropr iate 

10) Verify test ing in accordance with test plan  

12. TEST PROCEDURE –  TASK 1,  MIL-DTL-6000 AND MIL-
DTL-5593 HOSE  

12.1. HOSE PROPERTY TESTING  

12.1.1. MATERIALS  

1) MIL-DTL-6000-32 Hose (2” OD) minimum 

2) ASTM D910 compliant aviat ion gasol ine produced with maximum limit  
aromatics 

3) Reference Fuel B: Isooctane 70 vol % and Toluene 30 vol % (per ASTM 
D471, Table 4 in revision-16a 

4) Candidate fuel(s)  

12.1.2. SPECIMEN PREPARATION  

In order to produce test specimens from the hose, a length of hose is cut open 
length-wise to create a f lat slab approximately 6 ¼” wide . Circumference “C” = 
2πR, where R = the hose radius = ~1 . C = 2 x 3.14 x 1 = 6.28” . Die C is 5” long.  

1) Lay result ing slab stock f lat and using an ASTM D412, Die C, cut tensi le 
str ips from the hose per ASTM D471, §13. Al l specimens shal l be cut 
with the same specimen orientat ion and in a single cut.  

2) Cut volume change specimens using a 1” x 2” die from the ho se slab 
per ASTM D380-94 (2012), §22. Al l specimens shal l be cut  with the 
same orientat ion. Photograph exemplar specimen.  

3) Label each individual specimen with a unique ident if icat ion.  

4) Collect pre-exposure data. Measure the length, width, and thickness of  
each 1” x 2” specimen and weigh each specimen in air and in water . 
Photograph exemplar specimen.  

5) Collect pre-exposure tensi le/elongat ion data.  

12.1.3. EXPOSURE  

1) Five each tensi le str ips and f ive each volume change specimens are 
arrayed in separate jars in such a way as to avoid specimen to specimen 
contact of the test regions. Three sample jars wi l l  be prepared for each 
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sample; one f i l led to ~85% volume f i l l  with Reference Fuel B, one with 
the 100LL, and one with the test fuel .  Addit ional jars containing 
addit ional candidate fuels may be included in the sample set . The l id 
shall be t ightened suff icient ly to seal but not so t ight there is a r isk of 
cracking the l id . Each jar shall be clearly label led with the sample 
identif icat ion. An example of exposing specimens to test f luids is shown 
in Figure 1, of ASTM D471-16a.  

2) Place the sample jars in any required safety containment, vent evolved 
vapors as required by local regulat ions, and place the sample into the 
test chamber stabi l ized at  21 – 27.2 °C (70 – 80 °F).  

3) Expose the volume change sample set for  24 hours.  

4) Expose the tensi le/elongat ion sample set for 48 hours.  

5) Conf irm the exposure temperature remains within the desired ranged for 
the durat ion of test ing.  

12.1.4. POST EXPOSURE MEASUREMENTS  

1) The volume change specimens are removed from the test f luid , r insed 
with acetone, ethanol, or methanol, and blotted dry with l int free cloth.  

2) Measure the width, length, and thickness of each specimen within 30 
seconds of removing from the f luid.  

3) Measure the weight in air and the weight in water of each specimen 
within f ive minutes of removing the specimens from the test f luid.  Note: 
due to continued outgassing of absorbed fuel,  specimens may be 
observed to cont inue to lose weight .  Record the maximum value 
observed as soon as the balance has stabi l ized.  

4) Photograph representat ive specimens under the same condit ions as 
pre-exposure.  

5) The tensile/elongation specimens are removed from the test f luid, r insed 
with acetone, and then blotted dry with a l int  free cloth. Care must be 
taken to avoid damaging or stretching the test region of the tensile str ips 
when removing them from the jar and whi le r insing them.  

6) Instal l individual test specimens into the grips of the tensiometer per 
ASTM D412, §12 of revis ion 06a. Adjust the specimen symmetrically to 
distr ibute tension uniformly . Instal l extensometer centered in the test 
region.  

7) Execute tensile test .  Grip separat ion speed shal l be 500 ±50 mm/min 
(20 ±2 in/min).  
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8) Record the tensi le stress, tensi le strength, yield point,  and elongat ion.  

12.1.5. CALCULATIONS  

1) Change in volume is calculated preferably by ASTM D471 §18.2  in revis ion 
16a, based on the change in mass, or  by ASTM D471, §13.3 based on 
dimension.  

∆𝑉, % =  
(𝑀3 − 𝑀1)

𝑑(𝑀1 − 𝑀2)
∗ 100, 𝑤ℎ𝑒𝑟𝑒 𝑑 = 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑚𝑚𝑒𝑟𝑠𝑖𝑜𝑛 𝑙𝑖𝑞𝑢𝑖𝑑 

Or 

∆𝑉, % =  
(𝑀3 − 𝑀4) − (𝑀1 − 𝑀2)

(𝑀1 − 𝑀2)
 𝑥 100 

Equation 1 – Determining Volume Change by Mass 

 Where: M1 = init ia l mass in air  
   M2 = init ia l mass in water  
   M3 = mass in air after exposure 
   M4 = mass in water after exposure  

 I f  determining the volume change by change in dimension, determine the 
percent change based on the formula  

∆𝑉, % =  
𝑉 − 𝑉𝑜

𝑉𝑜
∗ 100 

Equation 2 – Determining Volume Change by Dimension 

Where: V=L x W x T and Vo is the original volume  

2) Tensi le and elongat ion calculat ions are performed using ASTM D412, §13  
in revis ion 16 formulas and the original unexposed cross-sectional area.  
Elongat ion is calculated by the equat ion  

𝐸 = 100 ∗ 
[𝐿 − 𝐿𝑜]

𝐿𝑜
        

Equation 3 – Determining Elongation 

Where: Lo is the original spacing between the benchmarks and  
L is the spacing at f inal extension  

3) Test results shal l be reported as the average values of the specimens. Al l 
of the measured values shal l be used unless a specif ic, definable reason 
for excluding a value is ident if ied and documented.  
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12.2. HOSE INTERNAL SOAK TESTING 

12.2.1. MATERIALS  

1) MIL-DTL-6000-6 Hose 

2) MIL-DTL-5593 -6 Hose 

3) ASTM D910 compliant aviat ion gasol in e produced with the high aromatic 
content  

4) Candidate fuel(s)  

12.2.2. SPECIMEN PREPARATION  

The FAA Materials Test Plan requires three 12 to 15 inch specimens per sample 
set for each test f luid , one for the room temperature test ing, one for the 71 C, and 
one as a spare. Volume “V” = πR2h. Assuming 12” length, and a measured ID of 
0.372”, then 3.14 * (0.186”) 2  * 12” = 1.30 in3 .  The volume, 1.30 in 3  = approximately 
21 mL volume. Therefore, a minimum of three 12” hoses is required to provide 
suff ic ient fuel for test ing. In order to have suff ic ient fuel for the required gum 
content analysis at the end of the 71 °C exposure using 12 – 15 inch hoses, a 
minimum of four  hoses is required.  

The use of four,12 -  15” hoses is one means of compliance .  Using three, longer 
hoses, i.e.,  30” lengths, to generate the required fuel volume is permissible as 
long as the test ing requirements, such as hanging unkinked, are st i l l  met . Volume 
= 3.14 * (0.186) 2  * 30 = 3.26 in3  or 50 mL volume per hose. Similar ly, more shorter 
hoses may also be used but as the number of hoses increases, the potential for  
leaks, cracked f it t ings, etc. wi l l  also increase.  

1) After hose segments have been cut, label each individual specimen with a 
unique identif icat ion.  

2) Collect pre-exposure data, by measuring every individual specimen for  
weight, inner diameter and outer diameter.  

Inner diameter measurements may be measured in any of several manners, 
including but not l imited to shadowgraph, microscopes, or cal ibrated siz ing 
bal l bearings. The method used shal l be reported and shal l be used for al l  
subsequent measurements.  

3) Photograph with controlled identif icat ion, each hose, overall  and both hose 
ends pr ior to capping the hoses.  

4) Air dry the hose length for 24 hours . Use of dry nitrogen at less than 1psig 
may be used. 

5) Instal l endcaps using industry installat ion pract ices and aircraft  f i t t ings.  
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6) Photograph instal led f it t ings with vis ible specimen ident if icat ion.  

7) Measure the basel ine gum content per ASTM D381 on the high aromatic 
100LL and the candidate fuel(s).  

12.2.3. EXPOSURE  

1) Fi l l  the hose specimens with the target test fuel in a manner that assures 
the hoses are completely ful l of fuel but do not overf i l l .  Any spi l lage shal l  
be immediately wiped off external surfaces . The hoses must also be f i l led 
such that excessive hydraul ic pressure is not generated during the capping 
process.  

2) Hang the hoses vert ically, without kinks over a fuel -proof containment 
basin. Method should permit per iodic inspection and addit ional f i l l  i f  
necessary, dur ing the exposure.  

3) Take photographs of each hose at the test start after hanging the hoses 
vert ical ly. Photographs shall include the hanging mechanism and the caps 
ends. Photos shal l include visible specimen ident if icat ion.  

4) Visually inspect the exterior  surfaces, end f it t ings, and ha nging mechanism 
dai ly. Visual inspection includes inspections for spl it t ing, leakage, or other 
signs of degradat ion.  

5) I f  leakage is observed, determine the source and if  possible, remediate.  

a. I f  leakage is from a f it t ing, t ighten or replace  

b. I f  leakage is from the hose itself ,  as a permeation, attempt to maintain 
the f i l l  volume during the test durat ion  

c. I f  the leakage is from a physical fai lure of the hose, such as a crack 
or pin hole, discard the specimen  

d. Take photos of any leaks  

6) Open and inspect the f luid f i l l  in each hose over the course of  the exposure 
test.  Note that it  is probable the hoses wi l l exper ience fuel loss throughout 
the test ing due to permeabil ity  through the hose. This is not fuel loss due 
to leakage or hose fai lure but rather to fuel permeat i on. In similar tests, as 
much as 5 mL were required every f ive to seven days during the room 
temperature exposure and every one to three days dur ing the elevated tests .  

a. Open the top of the hose.  

b. Inspect the f luid level using an LED f lashl ight.  
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c. Fuel shal l be added to each hose to maintain the fuel f i l l  throughout 
the test ing as required in a manner which does not contaminate the 
fuel and does not cause fuel spil lage on the hose exterior .  Wipe any 
fuel spi l lage from the hose surfaces.  

d. Note the amount of fuel  added.  

7) At the end of 30 days, drain and col lect the fuel from all  the hoses . This fuel 
wi l l  be used to measure the gum content, so care must be taken to avoid 
contaminating the fuel dur ing the collect ion process . This includes avoiding 
contact with the hose exterior, using clean sample containers,  and avoiding 
contact with unprotected skin.  

8) Remove the end caps from the sacr if ic ial hose sample and perform post 
exposure measurements .  

9) Refi l l  the remaining specimens with fresh test fuels as previously.  

10) Photograph the remaining specimens per item 3.  

11) Rehang the hoses per item 2.  

12) Put the r ig into a test chamber maintained at 71 °C ±3 °C (160 ±5 °F)  

13) Visually inspect the specimens dai ly as per item 4  for the f irst week. After  
the f irst week, inspections may be extended to every 2 – 3 days. 

14) At the end of 30 days at 71°C (160 °F), col lect the remaining fuel ( item 6). 

12.2.4. POST EXPOSURE MEASUREMENTS  

1) Measure the exist ing gum content of the fuel samples per ASTM D381, using 
the air jet method provided in § 8.  

2) Dupl icate al l the same original photographs, taken under the same light ing 
condit ions and angles as the pre-exposure photographs.  

3) Within one hour after draining the fuel from the hose, the test specimens 
shall have their endcaps removed and hose weight measured . The O.D. 
Shal l be measured at least 2” from the hose ends to avoid ef fects from the 
hose ends. I f  necessary, after weighing, the hose end may be cut to remove 
the deformat ions from the supported ends. The ID shall  be measured in the 
same manner as pre-exposure.  

12.2.5. CALCULATIONS  

No special calculat ions for hose dimension change are required. Al l data is 
reported as comparative dif ferences.  
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Calculate the existent gum content of aviat ion fuels per ASTM D381 §12.1 as 
fol lows: 

𝐴 = 2000 (𝐵 − 𝐷 + 𝑋 − 𝑌) 

Equation 4 - Nonvolatile Gum Content 

Where: 

A = the nonvolat i le (existent) gum content in mg/100 mL  
 B = mass of the beaker plus residue  
 D = mass of the empty beaker  
 X = mass of the tare beaker, pre-exposure 
 Y = mass of the tare beaker, post exposure 

 

13. TEST PROCEDURE –  TASK 2 BLADDER TESTING PER 
TSO-C80 

Testing of the fuel bladders is comprised of two individual tests after a single 
exposure. Each individual test is presented in the fol lowing sections . The 
simulated stand test has been modif ied from TSO-C80, paragraph 8.0.  

13.1. GENERAL MATERIALS 

1) A panel cut from f inished bladder, so that it  includes a f inished seam and 
an airworthy patch 

2) A custom cut Viton™ gasket for each test  r ig  

3) Laboratory grade talc  

4) ASTM D910 compliant AvGas produced with high aromat ic content  

5) Candidate fuel(s)  

6) Test f luid ASTM D471, §6.1.2, Reference Fuel B (70% iso -octane: 30% 
toluene by volume).  

13.2. S IMULATED STAND TEST 

The simulated stand test is modif ied from Paragraph 8.0 of TSO -C80. The major 
dif ferences are the test is run using a panel of fully constructed bladder material  
in the form of a panel instead of a fuel cube, and the test is run for 42 days without 
fuel change, at 60 °C (140 °F) instead of  90 days at ambient temperature.  
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13.2.1. TEST SPECIFIC MATERIALS  

1) Fuel Bladder Sheets, See Sect ion 5.3.  Final size is determined by the 
selected test r ig. Confirm bladder sheet is large enough to extend beyond 
the edges of the clamping r ig.  

13.2.2. SPECIMEN PREPARATION  

1) Specimens may be procured as f inished panels or may be cut f rom procured 
FAA approved f inished bladders, see Section 5.3. The panels cut from 
f inished bladders are cut to f it  the test rig . One bladder sheet is required 
per test f lu id. Al l sheets should be cut from the same f inished bladder.  

2) Label each individual  specimen with a unique ident if icat ion.  

3) Photograph each bladder specimen internal and external surface, direct ly 
and at an obl ique angle with suff ic ient l ight ing to document the surface.  

4) I f  desired, the test f luids may be dyed.  

13.2.3. EXPOSURE  

1) Depending on the r ig chosen for test ing, f i l l  the r ig pan to at least 2” depth 
with the test f lu id.  

2) Assemble test r ig with the inner surface of the panel towards the fuel .  The 
use of a Viton™ gasket is recommended. Place the gasket between the pan 
and the bladder specimen.  

3) After assembly, dust exterior surface with a l ight coating of laboratory grade 
talc to facil i tate inspections for leaks.  

4) Al low test r ig to sit  upright at test temperature of 60 °C +3/ -0 °C (140 °F 
+5/-0 °F) for one hour.  

5) Invert test r ig over catch basin.  

6) Inspect immediately for leaks . I f  leaks are observed, identi fy the source,  
and if  possible, remediate cause . The most common remediat ion is to 
t ighten the clamps holding the panel to the r ig pan . Care must be taken to 
avoid over-t ightening or damage to the  seal ing edge of the r ig may result .  

7) Repeat visual inspection for leaks every 30 to 60 minutes unti l no further 
leaks are observed or test is determined fai led to seal and is terminated.  

8) Once no further leaks are observed, al low the test r ig to remain inverted 
and undisturbed for 14 days.  
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13.2.4. POST TEST MEASUREMENTS  

1) At the end of 42 days, return the test rig to upright and photograph the 
surface pr ior to disassembly . Specif ical ly note any indicat ions of leaks or 
degradation.  

2) Release the bladder specimen from the  exposure r ig and immediately 
photograph the inter ior surface in the same manner as was done pre -test 
including straight on and at an obl ique angle . Specif ical ly note any bl isters, 
bubbles, delamination’s, cracks, or other signs of degradat ion.  

a. Collect fuel for non-volat i le residue (gum) test ing  

3) After the test specimen has dried, re -inspect the inter ior and external 
surfaces and note any appearances of degradat ion not vis ible whi le wet.  

Test the f luid samples for Nonvolat i le Gum Residue in compli ance with ASTM 
D381.  

1) Obtain three beakers that have been thoroughly cleaned with gum solvent, 
r insed with water and then cleaned in mildly alkaline or neutral pH detergent 
and dr ied (see ASTM D381, §11.1.1 -2).  

2) Heat the air - jet bath to 160 – 165 °C (320 – 330 °F) (See ASTM D381, Table 
1 Aviat ion and motor gasol ine) . Adjust air  f low to 600 mL ⁄s 6 ± 90 mL ⁄s for 
the outlet under test (See ASTM D381, §8.1). 

3) Weigh the test beakers, D, and tare beaker, X, to the nearest 0.1mg. The 
unexposed test samples wil l be Du  and Xu .  

4) Add 50 mL ±0.5mL of  the appropr iate test f lu id to each beaker using a clean 
graduated cylinder . The tare beaker wi l l  be empty.  

5) Using forceps or tongs, introduce the beaker into the sample wel l on the 
Air-Jet equipment.  

6) Using forceps or tongs, center  the conical air jet over the beaker . Care must 
be taken to make sure when the air is introduced, the f luid is not splashed 
from the beaker.  

7) Start the air f low and al low the samples to evaporate for 45 minutes ±0.5 
minutes.  

8) After 45 minutes, move the a ir jet out of the way with forceps and remove 
the beakers to a cooling vessel,  such as a desiccator  that does not contain 
desiccant. Using desiccant has been shown to cause incorrect results .  

9) Al low to cool for at least 2 hours.  
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10) Reweigh the beakers. These values, B and Y, wil l  be used  to calculate 
Non-volat i le Gum Content. The unexposed test samples wil l be B u  and Yu .  

Test the samples for  Stoved Gum Residue  

11) After the beakers have been weighed, reheat the beakers in a temperature 
bath at 300 ±5 °C (572 ±9 °F) for 30 minutes . A muff le furnace may be used.  

12) After 30 minutes, remove the beakers to a cooling vessel,  such as a 
desiccator.  

13) After the beakers have cooled, reweigh the beakers , Bg  and Yg .  The 
unexposed test samples wil l be B g u  and Yg u .  

14) Repeat steps 1 – 13 with samples of the test f lu ids which have NOT been 
exposed to bladder material .  These beakers wi l l be used to correct the 
stoved gum values.  

13.2.5. CALCULATIONS  

No special calculat ions for simulated bladders are required. All data is reported 
as comparat ive dif ferences.   

Calculate the existent gum content of aviat ion fuels per ASTM  D381 §12.1 as 
fol lows: 

𝐴 = 2000 (𝐵 − 𝐷 + 𝑋 − 𝑌) 

Equation 5 Nonvolatile Gum Content 

Where: 
A = the nonvolat i le (existent) gum content in mg/100 mL  

 B = mass of the beaker plus residue  
 D = mass of the empty beaker  
 X = mass of the tare beaker, pre-exposure 
 Y = mass of the tare beaker, post exposure  

13.3. VOLUME SWELL 

Volume swell test ing wi l l be performed in compliance with ASTM D471  

13.3.1. TEST SPECIFIC MATERIALS  

1) Fuel Bladder material  

13.3.2. SPECIMEN PREPARATION  

1) Cut volume change specimens using a 1” x 2” die from the panel .  All specimens 
shall be cut with the same orientat ion.  
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2) Label each individual specimen with a unique ident if icat ion.  

3) Collect pre-exposure data. Measure the length, width, and thickness of each 
1” x 2” specimen and weigh each specimen in air and in water.  

13.3.3. EXPOSURE  

1) Place f ive specimens in each o f three jars. Arrange them so they do not lay on 
the bottom of the jar or against each other.  

2) Fi l l  each jar with one of the three test f luids:  100LL, test fuel(s),  and Reference 
fuel B.  

3) Expose samples for 72 hours at 25 ±3 °C (77 ±5 °F).  

13.3.4. POST TEST MEASUREMENTS  

1) The volume change specimens are removed from the test f lu id and r insed with 
acetone, ethanol, or methanol, and blotted dry with l int free cloth.  

2) Measure the width, length, and thickness of each specimen within 30 seconds 
of removing from the f luid.  

3) Measure the weight in air and the weight in water of each specimen within 5 
minutes of removing the specimens from the test f lu id.  

4) Photograph exemplars of each sample set.  

13.3.5. CALCULATIONS  

1) Change in volume is calculated preferably by ASTM D471 §18.2  of revis ion16a, 
based on the change in mass, or by ASTM D471, §13.3 based on change in 
dimension.  

∆𝑉, % =  
(𝑀3 − 𝑀1)

𝑑(𝑀1 − 𝑀2)
∗ 100, 𝑤ℎ𝑒𝑟𝑒 𝑑 = 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑚𝑚𝑒𝑟𝑠𝑖𝑜𝑛 𝑙𝑖𝑞𝑢𝑖𝑑 

Or 

∆𝑉, % =  
(𝑀3 − 𝑀4) − (𝑀1 − 𝑀2)

(𝑀1 − 𝑀2)
 𝑥 100 

Equation 6 - Determining Volume Change by Mass 

 Where: M1 = init ia l mass in air  
   M2 = init ia l mass in water  
   M3 = mass in air after exposure  
   M4 = mass in water after exposure  
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 I f  determining the volume change by change in dimension, determine the 
percent change based on the formula  

∆𝑉, % =  
𝑉 − 𝑉𝑜

𝑉𝑜
∗ 100,     𝑤ℎ𝑒𝑟𝑒 𝑉 = 𝐿 𝑥 𝑊 𝑥 𝑇 𝑎𝑛𝑑 𝑉𝑜 𝑖𝑠 𝑡ℎ𝑒 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑣𝑜𝑙𝑢𝑚𝑒 

Equation 7 - Determining Volume Change by Mass 

14. TEST PROCEDURE –  TASK 3 POLYSULFIDE TANK 
SEALANTS AND BUNA-N TOPCOAT TESTING 

Integral tank sealant test ing is comprised of two tests: physical propert ies 
changes, and peel strength changes. Note that the low adhesion polysulf ide 
sealant, AMS-3284, Type 2,  does not require peel strength test ing . In addit ion to 
the physical propert ies and the peel strength tests, the Buna -N topcoat also is 
tested for non-volat i le gum extract ion.  

14.1. MATERIALS 
1) Internal sulf ide tank sealants, See Appendix D. 

a. NOTE:  Sealant specimens made with SAE 3277 polythioether sealant  
are recommended by the manufacturer to be produced by the 
manufacturer . Coordinate with the FAA to procure.  

2) ASTM D910 compliant AvGas produced with high aromat ic content.  

3) ASTM D910 of typical aromatics (standard FBO procured 100LL) used for  
exposing the FRC prepared specimens with AMS 3281 Type 2 sealants.  

4) Candidate fuel(s)  

5) ASTM Reference Fuel B 

14.2. PHYSICAL PROPERTIES CHANGES 

14.2.1. SPECIMEN PREPARATION  

1) Prior to prepar ing specimens, each sealant must be prepared as a f low 
sheet constructed in accordance with SAE AS 5127/1C, Section 7.7 . Note 
this includes the preparation of the AMS-3277 polythioether f low sheets by 
the manufacturer .  

2) Using an ASTM D412, Die C, cut tensi le str ips from the f low sheets . Al l  
specimens shall  be cut with the same specimen or ientat ion and in a single 
cut. Avoid obvious voids or discont inuit ies in the f low sheet.  

3) Inspect each tensile str ip for large voids, especial ly within the test region . 
Depending on the sealant and the f low sheet product ion process, some 
porosity is expected.  Best attempts to product specimens with uniform and 
f ine porosity shal l be made.  
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4) Using a 1” x 2” die, cut volume change specimens from the f low sheets . Al l  
specimens shall be cut in the same orientat ion and in a single cut.  

5) Label each individual specimen with a unique ident if ier .  

6) Collect pre-exposure data. The preferred method for col lect ing volume 
change data is to measure the mass of a specimen in air and in water prior  
to exposure, see ASTM D471, §12. Alternatively, measure each specimens’ 
length, width, and thickness, see ASTM D471, §13.  

7) Measure the Shore A durometer per ASTM D2240. Depending on the 
thickness of the f low sheets, it  may be necessary to stack mult iple layers of  
sealant mater ial to obtain the recommended specimen thickness for  
determining durometer . Note, depending on the specimen tackiness,  this 
may cause the specimens to st ick together . I f  they are too tacky, then do 
not stack the specimens and note the deviat ion.  

8) Measure pre-exposure tensi le/elongat ion.  

14.2.2. EXPOSURE  

In order to array a suff icient number of specimens in a manner prevent ing cont act  
of the test regions, i t  may be necessary to use mult iple sample jars for a single 
sample set . Al l jars shal l be of the same type and construct ion and shall be loaded, 
f i l led, and handled in the same manner . One way to do this is to place f ive tensi le 
str ips in each of three jars (total of 15 tensi le str ips) and f ive volume change 
specimens in each of three jars (total of 15 specimens) for a total of s ix jars per 
test f lu id. This is one way to achieve the exposure, not the only way . Any method 
which assures lack of contact between specimens and allows removal of sets of  
specimens for test ing during the course of the test ing is permissible.  

Each sample container shal l be f i l led to approximately 85% ful l with the test f lu ids .  

1) Label each container  in a manner to assure permanence throughout the test.  

2) Place the sample jars in any required safety containment, vent evolved 
vapors as required by local regulat ions, and place the samples into a test 
chamber that has been stabi l ized to the test temperature of 60 °C  +3/-0 °C 
(140 °F +5/-0 °F).  

3) Expose the samples per ASTM D471. 

4) After 14 days, remove al l sample jars from the test chamber and al low to 
cool enough for safe handling.  

5) Remove a set of specimens for test ing (5 tensi le and 5 volume change) . See 
test ing below.  
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6) Exchange the test f luid in the remaining samples with fresh test f luid and 
return the samples to the test chamber.  

7) Repeat steps 4 and 5 at 28 days, retaining one set of specimens for test ing, 
exchanging the fuel and returning the remaining samples to the test 
chamber for an addit ional 14 days.  

8) At the end of 42 days, remove the last set of samples for test ing.  

 

14.2.3. POST TEST MEASUREMENTS  

14.2.4. VOLUME CHANGE  

1) The volume change specimens are removed from the test f lu id and r insed 
with acetone, ethanol, or methanol, and blotted dry with l int free cloth . Note: 
if  specimens are tacky, avoid blott ing.  

2) Measure the width,  length, and thickness of each specimen within 30 
seconds of removing from the f luid.  

3) Measure the weight in air and in water of each specimen within f ive minutes 
of removing the specimens from the test f lu id.  Note: Due to continued 
outgassing of absorbed f luid, the specimens may cont inue to lose weight . 
Record the maximum observed weight once the balance has stabi l ized.  

14.2.5. TENSILE /ELONGATION  

1) The tensile/elongation specimens are removed from the test f lu id, r insed 
with acetone, and then blotted dry with a l int  free cloth. Note:  if  specimens 
are tacky, avoid blott ing. Care must be taken to avoid  damaging or 
stretching the test region of the tensi le str ips when removing them from the 
jar and whi le r insing them.  

2) Instal l individual test  specimens into the grips of the tensiometer  per ASTM 
D412, §12. Adjust the specimen symmetrical ly to distr ibute te nsion 
uniformly. Instal l extensometer centered in the test region . The sealants,  
especial ly following exposure , may be soft and easi ly damaged. Care shall  
be taken when closing grips to avoid crushing the grip region of the sealant 
tensi le str ips.  

3) Execute tensi le test .  Grip separation speed shall be 500 ±50 mm/min (20 
±2 in/min).  

4) Record the tensi le stress, tensi le strength, yield point,  and elongat ion.  
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14.2.6. HARDNESS  

1) I t  is recommended Shore A durometer be performed on specimens after 
measurements for volume change have been completed. I f  specimens were 
stacked to determine the pre-exposure hardness, the same stacking shall  
be done for post exposure measurements.  The sealants, especial ly 
fol lowing exposure,  may be soft and st icky,  and following durometer 
measurements, be dif f icult  to unstack . All other measurements and 
photographs should be completed in case of specimen damage .  

14.2.7. CALCULATIONS  

14.2.8. VOLUME CHANGE  

1) Change in volume is calculated preferably by ASTM D471 §18.2  in 
revis ion16a, based on the change in mass, or by  ASTM D471, §13.3 based 
on change in dimension.  

∆𝑉, % =  
(𝑀3 − 𝑀1)

𝑑(𝑀1 − 𝑀2)
∗ 100, 𝑤ℎ𝑒𝑟𝑒 𝑑 = 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑚𝑚𝑒𝑟𝑠𝑖𝑜𝑛 𝑙𝑖𝑞𝑢𝑖𝑑 

Or 

∆𝑉, % =  
(𝑀3 − 𝑀4) − (𝑀1 − 𝑀2)

(𝑀1 − 𝑀2)
 𝑥 100 

Equation 8 - Volume Change by Mass 

 Where: M1 = init ia l mass in air  
   M2 = init ia l mass in water  
   M3 = mass in air after exposure  
   M4 = mass in water after exposure  

 I f  determining the volume change by change in dimension,  determine the 
percent change based on the formula  

∆𝑉, % =  
𝑉 − 𝑉𝑜

𝑉𝑜
∗ 100 

Equation 9 - Volume Change by Dimension 

Where: V=L x W x T and Vo is the original volume   
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14.2.9. TENSILE /ELONGATION CHANGE  

1) Tensi le and elongat ion calculat ions are performed using ASTM D412, §13 
formulas and the or iginal unexposed cross-sect ional area. Elongat ion is 
calculated by the equation  

𝐸 = 100 ∗ 
[𝐿 − 𝐿𝑜]

𝐿𝑜
        

Equation 10 - Elongation Calculation 

Where: Lo is the original spacing between the benchmarks and  
L is the spacing at f inal extension  

14.2.10. HARDNESS CHANGE  

1) Change in hardness is calculated by the equat ion  

∆𝐻 % =  
(𝐻 − 𝐻𝑜)

𝐻𝑜
∗ 100 

Where Ho  = original hardness  
 H = hardness after immersion  

2) Test results shal l be reported as the average values of the specimens . Al l 
of the measured values shal l be used unless a specif ic, definable reason 
for excluding a value is ident if ied and documented.  

14.3. PEEL STRENGTH TESTING (SEALANTS 1-7,  9) 

Material compatibi l i ty test ing is performed in compliance with SAE AS5127 . The 
exposure t imes and temperatures are as developed for PAFI Material Test Plan 
and may not ref lect industry standard test protocols.  

14.3.1. SPECIMEN PREPARATION  

Peel strength panels shal l be prepared in compliance with SAE AS5127/1, §8 . 
Section 8 indicates the substrate and subs trate surface wil l  be specif ied in the 
individual sealant specif icat ions .  

In addit ion to the aluminum panels specif ied in each of the SAE AS standards, an 
addit ional test matr ix for the AMS 3281 Type 2, B2 sealant shal l be tested using 
the f iber reinforced composite (FRC), Toray Advanced Composites  BT250E-1 
prepreg on E-glass.  The panels should be the same size and shape as the 
specif ied aluminum panels and peel strength test specimens prepared in the same 
manner. Standard surface bond preparation is accep table, i.e.,  grit  blast  
(aluminum oxide) and/or abrasion with aluminum oxide sandpaper. I t  is 
recommended these panels be produced at the same t ime as the composite test 
specimen are prepared. See Sect ion 19.2.5. 
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There are two exposure tests  for  peel strength. A standard 42-day exposure with 
peel strength tests at day 14, 28, and 42. Addit ional ly, a peel strength test is 
executed fol lowing an exposure in 100LL for 70 days followed by the test fuel for 
70 days. Suff ic ient panels from the same lot of sealant are required to perform all  
of the tests. Assuming two test f lu ids, one 100LL and one test fuel,  a minimum of 
12 specimens per sealant are required . I t  is recommended that addit ional 
specimens be prepared so that if  there is a problem with a panel dur ing the course 
of test ing, a spare is avai lable.  

 

Preparation by Class 

1) Prepare the panels per sealant Class  

Class B sealants (Sealants 1-4, Appendix D) 

- See AS5127 §8.1.1  

a. Peel strength test panel mater ials described in the appl icable material 
specif icat ion shal l be prepared and cleaned in accordance with 
AS5127 (6).  

i .  AMS-8802 (Type 1 and Type 2)  - 2 aluminum panels  (each), 
AMS4045, sulfuric acid anodized in accordance with AS5127 
(6.3) and coated with AMS-C-27725 Type 2.  

i i .  AMS-3276 - 2 Aluminum panels, AMS4045, sulfur ic acid 
anodized in accordance with AS5127 (6.3) and coated  with 
AMS-C-27725 Type 2. 

i i i .  AMS-3277– 2 Aluminum al loy, AMS4045, panels, sulfuric acid 
anodized in accordance with AS5127 (6.3) and coated with 
AMS-C-27725. 

b. Panel dimensions shal l be as shown in Figure 22 of  AS5127/1 (see 
Figure 3 below).  

c. Panel test surfaces shall be coated with sealing com pound as shown 
in Figure 22 of AS5127/1 (see Figure 3 below) to a total sealant 
thickness of 0.125 inch (3.18 mm) covering approximately 5 inches 
(127 mm) from one end of the test panel.  
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Class B-1/2 (Sealant 5-6, Appendix D) 

- See AS5127, §8.1.3 

a. Peel strength panel materials descr ibed in the appl icable material 
specif icat ion shal l be prepared and cleaned in accordance with 
AS5127 (6).  

i .  AMS-3281 - Two AMS4045 aluminum test panels chemical ly 
treated according to AS5127 (6.2) shal l be used. After 
conversion coat ing, the seal ing compound shal l be applied to 
the peel strength test panels as descr ibed in AS5127/1 (8.1.1).  

i i .  AMS-3281 – Two FRC (Toray Advanced Composites  BT250E-
1/E-glass) test panels shall be gr it  blasted with aluminum oxide 
and/or abrasion with aluminum oxide sandpaper. After abrading 
the surfaces, the sealing compound shall  be appl ied to the peel 
strength test panels as descr ibed in AS5127/1 (8.1.1).  

Class B-1/6 (Sealant 8, Appendix D) 

- See AS5127, §8.1.3 

a. Peel strength panel materials descr ibed in the appl icable material 
specif icat ion shal l be prepared and cleaned in accordance with 
AS5127 (6).  

i .  AMS-83318 - Two AMS4045 aluminum test panels chemical ly 
treated according to AS5127 (6.2) shal l be used. After  
conversion coat ing, the sealing compound shal l be applied to 
the peel strength test panels as described in AS5127/1 
(8.1.1).  

Class A (Sealant 9, Appendix D) 

- See AS5127 §8.1.1  

a. Peel strength test panel  fabricat ion using Classes A seal ing compounds 
shall be accomplished as in 8.1.1, except that the init ia l 0.125 inch 
(3.18 mm) thick layer of seal ing compounds shal l be constructed in thin 
layers, al lowing each layer to f lash off  solvent before adding to the 
thickness. The completed assembly shal l be fully cured at  standard 
condit ions in accordance with AS5127 (4), for the t ime defined in the 
applicable mater ial specif icat ion.  
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Building Specimens 

2) A reinforcing material shal l be used in the construct ion of the 180-degree 
peel strength test panels. A 20 to 40 mesh screen of aluminum, stainless 
steel or Monel metal shal l be used as the reinforcement. Mesh shal l be 
cleaned in accordance with AS5127 (6 ) and may be pr imed with an adhesion 
promoter as recommended by the seal ing compound manufacturer.  

a. A 2.75 inch wide x 12 inch long (69.9 x 305 mm) str ip of reinforcing 
material shall be impregnated with seal ing compound so that 
approximately 5 inches (127 mm) from one end of the reinforcement 
is completely covered. Two each 1.0 inch wide x 12 inches long (25.4 
x 305 mm) str ips of reinforcing mater ial may be used in place of the 
2.75 inch (69.9 mm) wide str ip.  Sealing compound must be worked 
into the screen, working both sides of the material with sealant.  

3) The seal ing compound coated end of the reinforcement shal l be placed on 
the seal ing compound coated panel and smoothed to the 0.125 inch (3.18 
mm) thick layer of sealing compound, ensur ing that no air is trapped 
between the reinforcement and the sealing compound. An addit ional coating 
of seal ing compound shal l then be appl ied over the reinforcement to 
approximately 0.031-inch (0.79 mm) thickness. The complete assembly 
depicted in either Figure 22 (Figure 3) or 23 (Figure 4) shal l  be cured at 
standard condit ions in accordance with AS5127 (4), for the t ime defined in 
the appl icable mater ial specif icat ion.  

a. AMS-S-8802 – Sealant shal l be cured for 72 hours at Standard 
Condit ions.  

b. AMS-3276 – Sealant shal l be cured for 14 days at Standard 
Condit ions. Sealant may be given an accelerated cured for 48 hours 
at Standard Condit ions fol lowed by 24 hours at 60 °C (140°F).  

c. AMS-3277 – Sealant shall be cured for 7 days at Standard Condit ions .  
An accelerated cure of 24 hours at standard condit ions (4.5.2) plus 
24 hours at 140 °F (60 °C) may be used.  

d. AMS-3281 - The peel strength test specimens shal l be cured for 10 
hours at Standard Condit ions in accordance with AS5127 (4), followed 
immediately by immersion.  

e. AMS-83318 - The peel strength test specimens shal l be cured for 10 
hours at standard condit ions in accorda nce with AS5127 (4), fol lowed 
immediately by immersion.  
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Figure 3 - AS5127/1C Figure 22 - Five Inch Peel Specimen Configuration 

 

 

Figure 4 - AS5127/1C Figure 23 - Four Inch Peel Specimen Configuration 
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14.3.2. EXPOSURE  

14.3.3. CLASS A  AND B  SEALANTS (SEALANTS 1-7AND 9,  APPENDIX D) 

1) Immediately after cure, panels wi l l  be immersed in the respective test f lu ids; 
100LL high aromat ic and test fuel(s).  

NOTE:  Sealant AMS 3281 Type 2 (sealant 6) on the f iber reinforced 
composite panel shal l also  be exposed to a typical 100LL with reported 
aromatic content.  

a. Suff ic ient specimens shal l be placed in the 100LL  high aromat ic, that 
at the end of 70 days, a specimen(s) exposed to 100LL can be moved 
to an addit ional exposure of 70 days in the test fuel(s).  

2) Al l specimens shal l be started in their respect ive test f lu ids and exposed 
for a total of 42 days at 60 +3/ -0 °C (140 +5/-0 °F).  

a. A specimen shall be removed for test ing and the f luid exchanged for 
fresh every 14 days (day 14, 28).  

b. The remainder of the specimens wil l be returned to the fresh test f luid.  

3) After day 42, the remaining specimens (minimum of two) wi l l  continue to be 
exposed to the 100LL at 60 +3/ -0 °C (140 +5/-0 °F) for a total of 70 days.  

a. The f luid wi l l  continue to be exchanged for fresh fuel every 14 days 
(day 42 and day 56),  but no specimens wil l be removed.  

4) After day 70, a minimum of one specimen wil l be removed from the 100LL 
and transferred to a container with the test fuel(s).  

5) Exposure of the specimens in their respective fuel (100LL and test fuel) wi l l  
continue for an addit ional 70 days at 60 +3/ -0 °C (140 +5/-0 °F).  

a. The respect ive test f lu ids wil l be exchang ed for fresh test f luid every 
14 days through the durat ion of the second 70-day exposure.  

14.3.4. POST TEST MEASUREMENTS  

1) At the end of the respective exposures, a test panel wi l l  be removed for peel 
strength test ing per SAE AS5127/1.  

2) Two 25 mm (1 inch) wide str ips shall be cut through the reinforcement and 
sealing compound to the metal surface of the test panel and extended the 
ful l length of the wire screen.  

3) The test panel shal l be instal led in a tensi le test machine. A plate may be 
fastened or clamped to the back of the panel to help support the substrate 
during test and to keep the panel parallel to the peel direct ion. The upper 
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jaw (or the moving jaw for a horizontal tensile test machine) shal l be 
clamped to the test panel, and the  lower jaw shal l hold the cloth or screen 
reinforcement as shown in AS5127/1 Figure 24 (see Figure 5 below). Note 
that after the specif ied exposures in f luids, the panels shall remain in the 
respect ive f luid unt i l  the f luid is at standard condit ions in accordance with 
AS5127 (4). The peel strength test ing process (removing the f luid from 
gripped area, cutt ing the 1-inch str ips, and the beginning of the test ing of  
the panel) must be started within 5 minutes after panel re moval from the 
test f luid.  

4) The specimens shal l be str ipped back at an angle of 180 degrees as shown 
in Figure 5 below to the metal panel in a suitable tensi le test ing machine 
having a jaw separat ion rate of 51 mm (2 inc hes) per minute. Make an init ial  
cut through the seal ing compound to the substrate panel.  

a. During the peel strength test ing,  a minimum of three addit ional cuts 
shall be made through the seal ing compound to the substrate panel 
in an attempt to promote adhes ive failure between the sealing 
compound and the substrate.  

i .  Should adhesive fai lure between the seal ing compound and the 
reinforcing material  begin, another cut should be made 
immediately,  and the data shal l be excluded.  

i i .  The intent is to create a minimum  of three sections 
approximately 25 mm (1 inch) long; a minimum of two cuts shal l 
be made for each layer of immersion f luid.  

i i i .  The results shall be the numerical average of the peak loads 
during cohesive fai lure within the seal ing compound, not 
including the load due to cutt ing the specimen.  

5) The averaged value of peak peel strength loads, and percent cohesive 
fai lure of the peel strength specimens shal l be checked for conformance to 
the provided pass/fai l cr iter ia (See Section 23.3). Bubbles, knife cuts,  
fai lure of the sealant to the reinforcing material,  fai lure of a substrate’s 
coating to the substrate, or other causes that are obviously not the fault  of 
the sealing compound shall not count as fai lure.  
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Figure 5 - AS5127/1C Figure 24 - Peel Strength Test 

 

14.3.5. CALCULATIONS  

No special calculat ions required.  

14.4. BUNA-N  TOPCOAT PEEL STRENGTH (SEALANT 10) 

Sealant 10, Buna-N Topcoat, Appendix D.  

14.4.1. SPECIMEN PREPARATION  

Material compatibi l i ty test ing is performed in compliance with SAE AS5127 . The 
exposure t imes and temperatures are as developed for PAFI Material Test Plan 
and may not ref lect industry standard test protocols.  

-  See AMS-S-4383, §4.6.8 

a. Peel strength panel materials descr ibed in AMS-3284 shal l  be 
prepared and cleaned in accordance with AMS-S-4383. 

i.  Three AMS-QQ-A-250 alcad aluminum panels, measur ing 0.8 x 
76 x 152 mm (0.032 x 3 x 6 inches), shall  be used for this test.  
Two of the panels shal l be coated with 0.125 inch (3.2 mm) 
thick polysulf ide seal ing compound qualif ied to AMS -S-8802 
and cured in accordance with manufacturer’s instruct ions.  
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i i .  Cut three 76 x 305 mm (3 x 12 inch) str ips of clean cotton 
sheet ing conforming to CCC-C-432.  

i i i .  Wipe the surfaces of the polysulf ide sealant l ight ly with methyl 
ethyl ketone.  

iv.  The test panels shal l  then be given three brush coats of topcoat 
compound, al lowing 30 minutes air drying between coats.  

v. Five minutes after appl icat ion of the thir d coat, the fabr ic str ips 
shall be coated on one side with the topcoat compound and 
placed, coated side down, on the test panels, fol lowed by a 
f inal heavy coat of the topcoat compound brushed on the 
topside of the fabric. Work out any bubbles of air exist ing 
between the applied fabric and the other surfaces.  

vi. Air-dry the topcoat compound for 30 minutes fol lowed by one 
more heavy brush coat. After air -drying for 72 hours at standard 
condit ions (AS5127 (4)) followed by heat ing for 24 hours at 49 
°C (120 °F), the panels shall be immersed in test f luid . 

14.4.2. EXPOSURE  

a. Fol lowing the last specimen preparation step of heat ing for 24 hours 
at 49 °C (120 °F), the panels shall be immersed in test f lu ids for 7 
days at 60 °C (140 °F) .  

 

14.4.3. POST TEST MEASUREMENTS  

b. After immersion, cut  2.5 cm (1 inch) wide str ips into the test  panel 
and test in accordance with AS5127/1  (see Sect ion 14.3.4 above).  
The peel strength shal l be the force required to separate the topcoat 
compound from either the metal surface or from the polysulf ide 
sealant. Report locat ion of separat ion.  

14.4.4. CALCULATIONS  

No special calculat ions required.  

14.5. BUNA-N  TOPCOAT NON-VOLATILE CONTENT  

14.5.1. SPECIMEN PREPARATION  

Three AMS4049 aluminum panel, measuring 0.032 x 1 x 5 inches (0.8 x 25 x 126 
mm), shall be coated and cured by the fol lowing procedure. 
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1) The test panels shal l  be given a single dipcoat of the topcoat compound to 
produce a f i lm having a thickness of 0.0005 to 0.0030 inch (0.013 to 0.076 
mm) when cured.  

2) The coated panels shal l be cured by suspending or placing vert ical ly for a 
period of 48 hours at standard condit ions (20 – 25 °C and RH 30 – 50%) in 
a draft-free enclosure such as a venti lated unheated laboratory oven to 
reduce the tendency of bl ister formation.  

14.5.2. EXPOSURE  

1) Immerse a single test panel  in a f lask containing 250 mL of  each test f luid; 
100LL, UL100, and Reference Fuel B conforming to ASTM D471, for 48 
hours at room condit ions.  

14.5.3. POST TEST MEASUREMENTS  

Test the f luid samples for Nonvolat i le Gum Residue per ASTM D381.  

1) Obtain three beakers that have been thoroughly cleaned with gum solvent, 
r insed with water and then cleaned in mildly alkal ine or neutral pH detergent 
and dr ied (see ASTM D381, §11.1.1 -2).  

2) Heat the air - jet bath to 160 – 165 °C (320 – 330 °F) (See ASTM D381, Table 1 
Aviat ion and motor gasoline) . Adjust air f low to 600 mL ⁄s 6 ± 90 mL ⁄s for the 
outlet under test (See ASTM D381, §8.1).  

3) Weigh the test beakers, D, and tare beaker, X, to the nearest 0.1mg . The 
unexposed test samples wil l be D u  and Xu .  

4) Add 50 mL ±0.5mL of the appropriate test f luid to each beaker using a clean 
graduated cylinder . The tare beaker wi l l  be empty.  

5) Using forceps or tongs, introduce the beaker into the sample well on the Air -
Jet equipment.  

6) Using forceps or tongs, center  the conical air jet over the beaker . Care must 
be taken to make sure when the air is introduced, the f luid is not splashed from 
the beaker.  

7) Start the air f low and al low the samples to evaporate for 45 ±0.5 minutes.  

8) After 45 minutes, move the air jet out of the way with fo rceps and remove the 
beakers to a cooling vessel,  such as a desiccator that does not contain 
desiccant. Using desiccant has been shown to cause incorrect results.  

9) Al low to cool for at least 2 hours.  



PAFI-MTP-002, FAA PAFI Materials Compatibility Test Plan   

Rev 0, Dated May 15, 2024  

 

68 | P a g e  
          PAFI-MTP-002  
 

10) Reweigh the beakers. These values, B and Y, wi l l  be used to calculate Non-
volat i le Gum Content . The unexposed test  samples wil l be B u  and Yu .  

Test the samples for  Stoved Gum Residue  

11) After the beakers have been weighed, reheat the beakers in a temperature 
bath at 300 ±5 °C (572 ±9 °F) for 30 minutes . A muff le furnace may be used.  

12) After 30 minutes, remove the beakers to a cooling vessel,  such as a 
desiccator.  

13) After the beakers have cooled, reweigh the beakers, B g  and Yg .  The unexposed 
test samples wil l be B g u  and Yg u .  

14) Repeat steps 1 – 13 with samples of the test f lu ids which have NOT been 
exposed to bladder material .  These beakers wil l be used to correct the stoved 
gum values.  

14.5.4. CALCULATIONS  

Calculate the existent gum content of aviat ion fuels per ASTM D381 §12.1 as 
fol lows: 

𝐴 = 2000 (𝐵 − 𝐷 + 𝑋 − 𝑌) 

Equation 11 Nonvolatile Gum Content 

Where: 
A = the nonvolat i le (existent) gum content in mg/100 mL  

 B = mass of the beaker plus residue  
 D = mass of the empty beaker  
 X = mass of the tare beaker, pre-exposure 
 Y = mass of the tare beaker,  post exposure 

Calculate the stoved gum residue by subtract ing the f inal residual weight of the 
non-exposed fuel samples, B g u  from the f inal residual weight of the exposed fuel 
samples, Bg .  This removes any residue related to the fuel alone from the f inal 
result ,  determining the residue related to extractables from the bladder mater ial.  

𝑆𝑡𝑜𝑣𝑒𝑑 𝐺𝑢𝑚 = 𝐵𝑔 − 𝐵𝑔𝑢 

Equation 12 - Correcting Stoved Gum 
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15. TEST PROCEDURE –  TASK 4 ADDITIONAL ELASTOMER 
TESTING 

15.1. COMPRESSION SET 

15.1.1. MATERIALS  

1) SAE-AMS-P-5315-210, 1” Nitr i le O-ring, see Sect ion 5.5  

2) MIL-DTL25988-210 (AMS-R-25988), 1” Fluorosi l icone O-ring,  see Sect ion 
5.5 

3) SAE-AMS-7379-210, 1” Fluorocarbon O-ring, see Section  5.5 

4) SAE-AMS-7276-210, 1” Fluorocarbon O-ring, see Section  5.5 

5) SAE AMS-7287-210 (supersedes AMS-R-83485), 1” Fluorocarbon O-ring,  
see Section 5.5 

6) ASTM D910 compliant aviat ion gasol ine produced with the high aromatic 
content  

7) Candidate fuel(s)  

15.1.2. SPECIMEN PREPARATION  

1) Label each individual specimen with a unique ident if icat ion . I t  has been 
found useful to use a series of symbo ls,  for example a number of dots, to 
tel l small specimens apart.  

2) Photograph representat ive specimens of each type of O-ring.  

3) Measure the thickness of the O-ring in compliance with ASTM D3767, 
Procedure A. Take four measurements equidistance apart.  

4) Compression test ing shal l be performed in compliance with ASTM D1414, 
Sections 10 and 11. Specimens are prepared by cutt ing the O-ring so that 
it  is a cont inuous tube as opposed to a f inished O-ring. This is to remove 
errors due to captured air.  

5) Calculate a spacer  distance that is 75% of the measured thickness of the 
O-ring to within 0.025 mm (0.001 inch) . Insert spacers on either s ide of the 
specimens and close the compression plates.  A suff ic ient number of  
compression plates shall  be avai lable to permit f ive specimens to be 
removed and tested at each of day 14 and 28 without disturbing the 
compression of other specimens.  
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15.1.3. EXPOSURE TESTING  

1) Close O-ring specimens into the compression plates to a thickness of 7 5%. 
Place the closed plates into a container f i l led with the test f lu id  suff icient to 
completely cover the compression r igs and close the container.  

2) Expose the samples at 71 °C (160 °F) per ASTM D1414, Section 11 for a 
total of 42 days (~1000 hrs.),  with specimen removal at day 14 and 28.  

3) After 14 days remove the sample containers and ref i l l  each container with 
fresh fuel,  retaining one sample set for test ing . Return the containers to the 
sample test chamber.  

4) Release the compression of the set of specimens to be tested and al low 
them to cool for 30 minutes in fresh , room temperature test f luid.  

5) Repeat step 3 and 4 on day 28.  

6) Remove f inal set of specimens on day 42.  

15.1.4. POST TEST MEASUREMENTS  

1) Measure the individual specimens’ thickness after cool ing at four locat ions 
per ASTM D3767, Procedure A and record the values matched to the pre -
exposure values.  

15.1.5. CALCULATIONS  

Compression set is determined in compliance with ASTM D395, Section 14.  

𝐶 = [
(𝑡𝑜 − 𝑡𝑖)

(𝑡𝑜 −  𝑡𝑛)
 ] ∗ 100 

Equation 13 - Compression Set 

Where to  = original thickness  
  t i  = init ia l thickness  
  tn  = thickness of the spacer  

Test results shal l be reported as the average values of the specimens . Al l of  the 
measured values shal l be used unless a specif ic, def inable reason for excluding 
a value is ident if ied and documented.  
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15.2. TENSILE/ELONGATION AND HARDNESS 

15.2.1. MATERIALS  

8) SAE-AMS-P-5315-226, 2 ¼” Nitr i le O-ring, see Sect ion 5.5  

9) MIL-DTL25988-226 (AMS-R-25988), 2 ¼” Fluorosil icone O-ring, see Section 
5.5 

10) SAE-AMS-7379-226, 2 ¼” Fluorocarbon O-ring, see Section  5.5 

11) SAE-AMS-7276-226, 2 ¼” Fluorocarbon O-ring, see Section  5.5 

12) SAE AMS-7287-226 (supersedes AMS-R-83485), 2 ¼” Fluorocarbon O-
ring, see Sect ion 5.5 

13) ASTM D910 compliant aviat ion gasol ine produced with the high aromat ic  
content  

14) Candidate fuel(s)  

15.2.2. SPECIMEN PREPARATION  

1) Label each individual specimen with a unique ident if icat ion . I t  has been 
found useful to use a series of symbols, for example dots,  to tell small  
specimens apart.  

2) Measure O-ring thickness in compliance with ASTM D3767 Procedure A.  

3) Measure the Shore M durometer in compliance with ASTM 2240 . Select a 
pressure foot based on the O-ring thickness.  

4) Photograph examples of each O-ring type. 

5) Determine pre-exposure tensi le/elongat ion values . Testing shal l be in 
compliance with ASTM D1414, Section 8.  

15.2.3. EXPOSURE TESTING  

1) Hang a minimum of four, preferably six,  uncut O-ring specimens on non-
reactive hangers such that specimens do not interfere with each other,  and 
al l O-rings are hung at the same level .  The height of the hanging rack shall  
be suff ic ient ly tal l that O-rings hang freely and do not kink at the bottom or 
rest on the f loor of the container . One O-ring wi l l be used for measuring 
hardness and dimensions after exposure . See ASTM D1414, §14.  

2) Expose the samples at 71 °C (160 °F) per ASTM D1414, §11 for a total of 
42 days (~1000 hrs.) ,  with specimen removal at day 14 and 28. 
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3) After 14 days remove the sample containers and ref i l l  each container with 
fresh fuel,  retaining one sample set for test ing . Return the containers to the 
sample test chamber.  

4) Al low the set of specimens to be tested to cool for 30 minutes in fresh , room 
temperature test f lu id.  

5) Repeat step 3 and 4 on day 28.  

6) Remove f inal set of specimens on day 42.  

15.2.4. POST EXPOSURE MEASUREMENTS  

1) Remove one O-ring and measure the thickness of the O-ring in compliance 
with ASTM D3767 Procedure A.  

2) Measure the Shore M durometer in compliance with ASTM 2240. Select a 
pressure foot based on the O-ring thickness.  

3) Tensi le/elongation test ing shal l be performed in compliance with ASTM 
D1414, §8. The use of bal l -bearing spools at least 9 mm (0.35 in.) in 
diameter and being capable of being brought within 19 mm (0.75 in.) center -
to-center distance at  closest approach .  

4) Bring the tensiometer grips close enough together the O-rings can be 
instal led without stretching . Grip separation speed shal l be 500 ± 50 
mm/min (20 ± 2 in/min).  

5) Record the breaking force F at rupture, and the center-to-center distance 
D, between the spools at rupture to the nearest 2.5 mm (0.1 in.).  

15.2.5. CALCULATIONS  

1) Change in hardness is calculated by the equat ion  

∆𝐻 % =  
(𝐻 − 𝐻𝑜)

𝐻𝑜
∗ 100 

Equation 14 - Change in Hardness 

 
Where Ho  = original hardness  

 H = hardness after immersion  

2) Test results shal l be reported as the average values of the specimens . Al l 
of the measured values shal l be used unless a specif ic, definable reason 
for excluding a value is  ident if ied and documented.  

3) Tensi le/Elongat ion when using spool grips is calculated per the process 
provided in ASTM D1414, §8.4.1.1. For tensile strength,  



PAFI-MTP-002, FAA PAFI Materials Compatibility Test Plan   

Rev 0, Dated May 15, 2024  

 

73 | P a g e  
          PAFI-MTP-002  
 

𝑇 = 𝐹/𝐴 
Equation 15 - Tensile Strength 

where: T = tensi le strength,  
F = breaking force, and 
A = twice the cross-sectional area calculated from axial thickness, 

W, as follows:  

 

𝐴 =
𝜋𝑊2

2
= 1.57𝑊2 

Equation 16 - Axial Thickness 

therefore:  

𝑇 = 𝐹/1.57𝑊2 
 

Equation 17 - Tensile Strength of O-rings with Axial Thickness 
 
 

Calculate Ult imate Elongation as fol lows and provided in ASTM D1414, §8.4.2.1:  

𝑈𝑙𝑡𝑖𝑚𝑎𝑡𝑒 𝑒𝑙𝑜𝑛𝑔𝑎𝑡𝑖𝑜𝑛, % = [
2𝐷 + 𝐺 − 𝐶

𝐶
] ∗ 100 

Equation 18 - Ultimate Elongation of O-rings 

 

where  D = distance between centers of the spool gr ips at the t ime of rupture  
G = circumference of  one spool (spool diameter × 3.14),  
C = inside circumference of the specimen (or inside  diameter × 3.14).  

4) Test results shal l be reported as the average values of the specimens . Al l 
of the measured values shal l be used unless a specif ic, definable reason 
for excluding a value is ident if ied and documented.  
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16. TEST PROCEDURE –  TASK 5 PAINT STAINING AND 
ADHESION TESTING 

16.1. STAINING AND ADHESION TESTS 

16.1.1. MATERIALS  

Assuming one test fuel and one 100LL  

1) Minimum of ten 2” x 4” panels with Axalta/Imron AF400 system  

2) Minimum of ten 2” x 4” panels with AN 10P8-11/Imron AF400 system 

3) Minimum of ten 2”x4” panels with Axalta/Imron AF700/Imron AF740 system  

4) Minimum of ten 2”x4” panels with AN 10P8-11/ Imron AF700/Imron AF740 
system 

5) Minimum of ten 2” x 4” panels with Axalta/Imron 3500 system  

6) Minimum of ten 2” x 4” panels with AN 10P8-11/Imron 3500 system 

7) Minimum of ten 2” x 4” panels with Axalta/Centar i 5.10 system  

8) Minimum of ten 2” x 4” panels with Sherwin Wil l iams CM0483787/Jet Glo 
Express 840 system 

9) Minimum of ten 2” x 4” panels with AkzoNobel 10P30-5Y fuel tank primer  

10) Minimum of ten 2” x 4” panels with ANAC 454-4-1 fuel tank primer  

11) ASTM D910 compliant aviat ion gasol ine produced with the high aromat ic  
content that is fully dyed.  

12) Candidate fuel(s)  

16.1.2. SPECIMEN PREPARATION  

1) Photograph each panel under controlled l ight ing and camera sett ings .  

2) Test the sample paint hardness per ASTM D3363 using hardness levels H 
through 3H.  

a. Avoid test ing in the area where the adhesion “X” is to be inscribed .  

b. Any specimen not meeting the hardness may be insuff iciently cured 
and should not be used.  
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16.2. ADHESION EXPOSURE TESTING 

1) For adhesion test ing, cut an “X” into the surface of the panel per ASTM 
D3359. This “X” is the industry standard adhesion test and can be related 
to a scratch in an aircraft  painted surface . Avoid the area where the 
hardness test was performed.  

a. Note that specimens coated with 10P30-5Y and ANAC 454-4-1 primer 
have a coat ing thickness below the minimum for “X” adhesion test ing .  
These panels must be cut per ASTM D3359, Test Method B, Cross -
Cut Tape Test . The use of a cross-hatch cutt ing tool is recommended. 
Per ASTM D3359, §13.2.2, make six cuts,  two mil l imeters apart.  

2) Determine pre-exposure adhesion test per ASTM D3359  on an unexposed 
panel.  

3) Immerse panels in test f luid leaving at least one inch of test panel above 
f luid level,  submerging the “X”, to a level near or just at the tape, or as 
defined by the f i l l  and angle method .  

a. Fi l l  a l l jars with the same volume of test f luid . Allow the panels to rest 
at an angle in the jar so that a f ixed, repeatable submersion depth 
above the “X” is achieved. This separat ion wi l l be used to evaluate 
color changes within a specimen and must be repeatable.  

b. Alternatively, mark each panel hor izontal ly, above the “X”, with a str ip 
of masking tape.   

 

4) Place a “traveler” specimen into a container but do not add any f luid . Treat 
this sample the same as the two f luid samples.  

5) Expose panels for 28 days at room temperature . Visual ly inspect at 14 days 
and note any obvious changes.  

Repeatable fuel depth 
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a. No fuel change is required, but if  f lu id level has fal len belo w the tape, 
add addit ional fuel and note the addit ion in the lab notes.  

16.2.1. POST EXPOSURE MEASUREMENTS  

1) At the end of the 28-day exposure, r inse the specimens with isopropanol and 
al low to dry.  

2) Perform adhesion test per ASTM D3359 f irst and then  perform the visual 
inspect ion.  

a) Report results comparative to the 100LL exposed panels and to the 
unexposed traveler panel.  

3) After  adhesion test ing, remove the protect ive tape if  used, and perform a visual 
inspect ion comparing the exposed port ion of the panel to the u nexposed 
port ion of the panel .   

4) Place panels in the control led l ight ing environment and photograph using the 
same camera sett ings.  

a) Visually compare the protected port ion of the specimen to the exposed 
specimen and compare the exposed section to the exposed traveler. Report  
observed color changes comparative to the 100LL exposed panels.  

5) Measure coating hardness.  

16.2.2. CALCULATIONS  

No special calculat ions are required.  

16.3. PAINT STAINING EXPOSURE TESTING  

A second set of specimens are required for the paint staining t est ing, but the set 
is comprised of the same materials , and the same coupon construct ion is used  
(see Appendix F) .  

The purpose of this test ing is to permit the fuel to drip onto the painted surface 
and then al lowed to evaporate between drips. The following is one means of 
compliance.  

1) Set up the drip r ig in a hood or other area suitable for the presence of 
f lammable l iquids and vapors.  

2) Using a lab stand or other suitably stable platform , place the stand in a 
metal catch basin. Other materials, for example Tef lon™, are acceptable 
assuming mater ial compatibi l i ty .   
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3) Place a paint panel specimen with the painted  side up such that it  is held 
at 40 ° to 50 ° from the tabletop (See Figure 6). Aff ix the panel at top and 
bottom to assure stabi l i ty.  

4) Set up a means of dripping fuel at a rate of one drip per f ive seconds 
(approximately 0.5 mL per drop) . I t  is not required to measure the volume 
of the drop. The goal is to have a volume which is large enough to prevent 
evaporation at the dropping t ip .  

a. One means of supplying the fuel dr ip is a per iastalt ic pump such as 
is used with an HPLC.  

b. The r ig is easiest to set up if  the exit  l ine from the pump is an 
aluminum l ine. Soft l ines wi l l require addit ional f ixtur ing to hold the 
t ip over the surface of the paint specimen.  

c. The exit  t ip needs to be close enough to the specimen surface to al low 
the droplet to impact the surface of the paint specimen . A distance of 
2.5 to 3.6 cm (1 to 1.5 inches) is reasonable.  

 

 

Figure 6 - Example Fuel Dripping Rig for Paint Staining Test 

5) The length of the test shal l be dr iven by the volume of test fuel .  The 
exposure volume is to be 2 L (0.5 gal lon) . Insert the input l ine to the pump 
into a closed container of test f luid . A metal can or glass bott le with a hole 
dri l led through the l id through which the input l ine can be introduced is one 
way to do this.  

a. Make sure the input l ine reaches to the bottom of the supply 
container. Alternatively, make sure that there is enough f luid above 
the l ine to provide the 2L of test f lu id.  

6) Begin dripping fuel onto the surface of the paint specimen . Assure the drips 
are not evaporating before leaving the exit ,  are hit t ing in the upper 20% of 
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the panel, and are experiencing evaporat ion . Fuel running down the panel 
is acceptable.  

7) Al low dripping to continue unti l 2L of test f lu id have impinged on the surface .  

a. At 0.5 mL/5 seconds, this wil l  take approximately 6 hours.  

16.3.1. POST EXPOSURE MEASUREMENTS  

1) At the end of the exposure perform a visual inspection.  

a) Report results comparative to the 100LL exposed panels.  

b) Look for color changes, bubbl ing of the surface, paint removal , etc. 

c) Note the size and shape of any staining patterns.  

d) Inspect the edges and backs of the panels and comment on any changes 
due to edge effects.  

2) Place panels in the control led l ight ing enviro nment and photograph using the 
same camera sett ings as used pre-exposure.  

16.3.2. CALCULATIONS  

No special calculat ions are required.  

17. TEST PROCEDURE –  TASK 6 FABRIC TESTING 

17.1. FABRIC SAMPLE CONSTRUCTION 

17.1.1. MATERIALS  

See Appendix F for materials . Assuming one test fuel and one 100LL 

1) A minimum of 15 wooden frames as described in Sect ion 0. Three each of 
each system is required.  

2) Poly-Fiber Fabric System 

a. Poly-Fiber Polyester fabric, Medium 

b. Poly-Tak cement  

c. Poly-Bruch Vinyl coating  

3) Ceconite/Randolph Fabric System – Non-Tautening Butyrate  

a. Ceconite 102 polyester fabric  

b. Ceconite Super Seam cement  

c. A-1690 Clear Nitrate Dope 
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4) Ceconite/Randolph Fabric System – Non-Tautening Nitrate  

a. Ceconite 102 polyester fabric  

b. Ceconite Super Seam cement  

c. E-4964 Clear Butyrate Dope 

5) Superf l i te Fabr ic System 

a. Superf l i te Fabr ic VI  

b. Superf l i te U500 cement  

c. Superf l i te Fabr ic Pr imer Catalyst  

d. Superf l i te 2-part  urethane coating 

6) Stewart Systems Fabric System 

a. Superf l i te Fabr ic VI  

b. EkoBond Glue 

c. Ekofi l l  coat ing 

d. Stewart Systems Cleaner  

7) Wax paper or other non-st ick material  

8) Hobby iron or other iron cal ibrated to temperature  

9) Methyl ethyl ketone (MEK)  

17.1.2. SPECIMEN PREPARATION  

All construct ion shall be performed to airworthy standards fol lowing specif ic 
instruct ions provided by each systems’ manufacturer . Proper construct ion is 
cr it ical to the test ing. I t  is recommended that a professional with experience in 
aircraft  fabr ic construct ion be employed to construct or to  inspect the systems.  

1) Prepar ing the frame 

Prepare the frame, both the outer edge and one half  of the cross member using 
recommended practices for each of the f ive systems with the appropr iate surface 
treatment. The choice of material for the cross member i s at the discret ion of the 
researcher, but should be conducive to sectioning after the fabric system has been 
constructed.  

• Poly-f iber – Poly-Tak wi l l be applied at the t ime of assembly  

• Ceconite/Randolph – Treat the surface with the nitrate dope for both th e 
nitrate dope system and the butyrate dope system  

• Superf l i te – U500-01 wil l be appl ied at the t ime of assembly  
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• Stewart Systems – Treat surface with a thin coat of EkoBond Cement and 
let dry 

 

Figure 7 - Preparing Frame for Fabric Assembly 

2) Fabr ic Panels  

Because the most important part of the aircraft  fabr ic covering system are the 
seams and joints, the test panels wi l l  be manufactured to include a seam and glue 
joint along the center of the test art icle . One half  of the cross member in the frame 
wil l be a glued structure and one half  wi l l  be a seam in the fabric but not glued to 
the cross member.  

Using standard industry methods, cut suff icient fabr ic such that  the wooden frame 
can be covered completely,  including the wrap around the wooden frame and an 
overlap seam along the center support beam.   The result ing seam overlap should 
be a minimum of approximately ½ inch.  

 

Figure 8 - Laying Fabric Over Frame with Overlap for Seam 

 

 

Fabric overlap for seam 
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3) Aff ix ing Fabr ic  

The fol lowing is a summary of the preparation . Be sure to fol low recommended 
practices for the f ive systems.  

• Poly-f iber is attached using a methyl ethyl ketone thinned vinyl adhesive, 
PolyTak. I t  evaporates quickly so work quickly to maximize the adhesion.  
Do not coat more of an area than you can get the fabr ic in place before it  
dr ies.  

• Ceconite/Randolph – For both dope systems, using a 1” brush, l iberally 
apply New Super Seam Fabr ic cement over the f irst area where fabric is to 
be attached. Apply the cement to small areas at a t ime . The cement wi l l  
dry rapidly. Press the fabric into the wet cement being sure that it  squeezes 
up through the weave of the fabric . Thoroughly work the cement into the 
fabric using your brush. Remember to only apply cement to as much an 
area as you can cover before it  dr ies . The cement must be wet when you 
press the fabr ic into it .   

• Superf l i te – Treat per manufacturer’s instruct ions  

• Stewart Systems – Lay the fabric over the dried adhesive, l ight ly rub the 
fabric into the dried adhesive, and use a 250° F iron run l ight ly over the 
adhesive areas, not to shrink or adhere the fabric, but just to hold the fabr ic 
in place.  

4) Creat ing Seams 

Place the non-st ick material between where the seam is to be constructed but 
NOT stuck to the cross member.   When construct ing the seams the fabric should 
overlap across the cross member.  Typical ly this results in a minimum of 
approximately ½ inch overlap.  

• Poly-f iber, and Ceconite/Randolph - Liberal ly coat the two pieces of fabric 
that wi l l  be joined with cement only on the area where they are to be joined .  
Al low the cement to become a bit  tacky to the touch . Next press the top 
piece of fabric into the bottom piece of fabric and work them into each other 
with a brush and your f ingers .  

• Superf l i te – Create seam per manufacturer’s instruct ions.  

• Stewart Systems - Brush a layer of adhesive over the top of the fabr ic that  
is going to be bottom layer of the seam. Make sure that there is suff ic ient  
glue to soak the fabr ic and let the glue dry.  
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Figure 9 - Example Showing the Glued (bottom) and Unglued (top) Seams 

5) Tautening the System 

The fol lowing is a summary of the process . Once the glue joints have dried, the 
fabric systems are tautened. Be sure to follow recommended practices for the f ive 
systems. 

• Poly-Fiber – Using an iron set to 350° F ,  iron over the entire surface, 
EXCEPT the seams to tauten the surface . Wipe the entire surface with MEK 
to seal the weave of the fabric and let dry completely.  

• Ceconite/Randolph – Using an iron set to 250°F ,  iron over the entire 
surface, EXCEPT the seams to tauten the surface.  

• Superf l i te – Using an iron set to 350° F ,  iron over the ent ire surface to 
tauten the surface.  

• Stewart Systems – Using an iron set to 250° F ,  iron over the entire surface.  
Increase the iron to 300° F and iron over the entire surface . Increase  the 
iron to 350° F  and repeat ironing again.  

6) Seal ing the System 

Fol low recommended pract ices for each of the f ive systems . Make sure to use al l  
required personal p rotect ive equipment dictated for each system, up to and 
including the use of respirators and fresh air breathers.  
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Note that for the preparation of the test panels, no reinforcing tape wil l be instal led 
on the seams. No paint system wil l be appl ied to the panels.  

• Poly-Fiber – Brush on the f irst coat of Poly -Brush so that it  is absorbed into 
the fabric but not so much it  comes through . Al low to dry. Apply a total of  
three  coats.  

• Ceconite/Randolph – Nitrate Dope: Thin the dope 50-50 using nitrate 
thinner to assure it  wil l  penetrate the fabric . Use a high-qual ity brist le brush 
and brush on the f irst  coat to totally encapsulate the fabric. Al low each coat 
to dry at least 30 minutes before applying succeeding coats . Apply three  
coats of nitrate dope.  

• Ceconite/Randolph – Butyrate Dope:  Thin the butyrate dope with butyrate 
thinner at a rat io of 1 part of thinner to 1 part of butyrate dope . Spray the 
f irst coat of butyrate on a full cross coat (2 coats) of thinned, non -tautening 
butyrate dope. After the f irst coat of butyrate dope has dr ied for at least 1 
hour (this wi l l  depend upon temperature),  spray on another coat of butyrate 
dope. Again, al low this coat to dry for at least 1 hour and then apply a third  
coat.  

• Superf l i te – Prepare the two-part  coating per manufacturer’s instruct ions .  
Spray two cross coats onto the surface and al low to dry.  

• Stewart Systems – Wipe down the surface of the fabr ic with cleaner 
fol lowed by a r inse with clean water . Thoroughly mix the EkoFil l and f i l ter  
through a paint f i l ter .  Seal the fabric using EkoFil l applied with a foam 
brush in one direct ion just to f i l l  the weave . Al low to dry and repeat with a 
second coat of EkoFil l .  Light ly sand the surface with 320 grit  paper, blow 
off the surface, and spray a third  coat of EkoFil l.  

 

Figure 10 - Example of Finished Fabric System Frame (Poly-Fiber) 
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17.2. TEST EXECUTION 

17.2.1. MATERIALS  

1) Two each of each fabric system panels  

2) Fuel reservoir,  i .e.,  1-pint metal cans with a narrow mouth  

3) Cotton cloths 

4) Vibrat ing cutter or other means of cutt ing the wooden support structure 
without damaging attached seam 

5) Scalpel or other sharp blade for cutt ing out tensi le str ips  

17.2.2. SPECIMEN PREPARATION  

1) Clearly ident ify each sample frame as to system and fuel type . This 
identif icat ion should be vis ible after the test is underway.  

2) After the test art icles have thoroughly dried and cured, take one frame from 
each of the f ive systems and prepare tensi le str ips from the surface . Tensi le 
str ips should be cut from each of three regions; the open area, t he seam 
area glued to the support structure, and the seam area not glued to the 
support structure. Specimens should al l be cut from the panel in the same 
direct ion. The seam should be roughly centered in the specimen . See Figure 
11. 

Cut the fabric free of the frame and careful ly cut the support piece free,  
maintaining the adhesion between the seam and the cross support .  Where 
the fabr ic/seam has been glued to the cross member, the cross member wi l l  
be a part of the sample. Cut 1” x 6” str ips paral lel to the grain of the fabric 
and perpendicular to the manufactured seam, taking care not to unravel the 
edges. Cut through the support piece so that the glued structure remains 
attached (See Figure 12). This process wi l l be repeated after test ing on the 
exposed specimens.  
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Figure 11 - Layout of Tensile Strips 

 

Figure 12 - Tensile Strip with Glued Support 

3) Place each frame into the test ing locat ion in such a way as that the coated 
surface is hor izontal and as much as possible, level .   

a. Space should be f it ted with a means of col lect ing any spi l led fuels  

b. Set up must allow access to the surface with the inverted fuel 
reservoir and cotton appl icator towel without exposing non -target 
areas. There must be enough space to get the can and the to wel onto 
the target test space without spi l l ing fuel al l over the sample surface . 
This wil l  have to be done mult iple t imes throughout the exposure.  

17.2.3. EXPOSURE  

The fol lowing test method is developed from industry processes . No specif icat ion 
is avai lable. For each fabric system, a series of pint cans, approximately ¼ to ½ 
ful l is inverted over a thickly folded, disposable cotton cloth . The can becomes a 
reservoir for the f luid and the cloth the means of continuously applying l iquid to 
the surface of the fabric system without soaking the test art icle . Mult iple cans wi l l  
be inverted over mult iple cloths to assure uniform exposure across the test  
surface. Make sure to have contact on the seam at both the glued and unglued 
region as wel l as the open spaces on both s ides of the seam. 
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1) Exposing the Surface 

a. Fold a cotton towel in such a way as i t  is ¾ to an inch thick and 
approximately 3” x 3”  in s ize . While this absolute size is not important, 
the size must be small enough that the area covered by the cotton 
cloth does not over lap adjacent test areas.  

b. Place the towel over the opening in the can, with the opening basical ly 
centered on the cloth.  

c. With the can/cloth over the target area, hold the cloth t ight ly to the 
opening, and in as close to a single motion as possible , invert the can 
and place it  on the target area . Care must be taken to avoid spi l l ing 
the can or splashing from the towel.  

There are three target areas, an open area, away from the seam, the 
seam where it  is glued to the frame, and the seam where it  is no t 
glued to the frame.  

d. At designated t imed intervals, carefully l i f t  the can/cloths from the 
surface of the frame and inspect .  

2) Testing Crosslinking  

Cross l ink test ing involves taking the cot ton cloth and rubbing the surface .  

a. Inspect both the cloth for removal of material and inspect the surface 
for bubbling, cracking or other delaminat ion .  

b. Photograph the system and any observations at each inspect ion .  

c. Inspect ions are to be performed at 30 minutes, 60 minutes, 4 hours, 
8 hours, 24 hours and 48 hours . Note: depending on the fuel volat i l i ty,  
it  may be necessary to ref i l l  reservoirs more often than the inspection 
periods. The goal is to maintain a wetted surface throughout the 
test ing.  

d. Return the cans and cloths after each inspec tion. I f  necessary,  add 
addit ional test f lu id to the can to maintain a l iquid reservoir.  

17.2.4. POST EXPOSURE MEASUREMENTS  

Using the same procedure as provided in Sect ion 17.2.2 to cut sets of 1” x 6”  
tensi le str ips from the frame, with the exception that three (minimum) str ips are 
cut from BOTH open areas in addit ion to the two seam areas . The open area 
specimens wi l l form two  sets of samples:  open area-exposed and open area-
unexposed.  
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1) Tensi le/elongation test ing (both pre and post exposure)  

Tensi le test ing is performed using a standard tensiometer . Al l of the tensi le test ing 
is done in English units ( i.e.,  pounds fo rce, inches). Set tensiometer cross head 
speed to 12” per minute.  

Mount the specimen securely in the clamp of the test ing machine. Take care that 
the specimen is central ly located and that  the long dimension is as nearly paral lel 
as possible to the direct ion of force appl icat ion. Be sure that  the tension on the 
specimen is uniform across the clamped width . I f  the fabric cannot be satisfactori ly 
held in clamps, place each specimen around the pins and between the jaws as 
i l lustrated in, using jaw padding if  necessary. Tighten the clamps to distr ibute the 
holding pressure along the clamping surface of the top jaw.  

 
1Figure 13 - Wrapping Tensile Strips on Pins for Tensile Testing (ASTM D5035-11, Figure 1) 

Elongat ion depends on the ini t ia l specimen length which is affected by any 
pretension appl ied in mounting the specimen in the test ing machine. Mount the 
specimen in the upper clamp of the machine, and apply a uniform pretension, not 
to exceed 0.5 % of the ful l-scale force, to the bottom end of the specimen before 
gripping the specimen in the lower clamp.  

Mark across the specimen at the front  inner edge of each jaw to check for  
specimen sl ippage. When slippage occurs, the mark wil l move away from the jaw 
edge. Operate the machine and break the specimen. I f  a specimen sl ips in the 
jaws or breaks at the edge of or in the jaws, or if  for any reason the result  fal ls 
markedly below the average of the set of specimens, discard the result  and take 
another specimen. In the absence of other criter ia for reject ing a jaw break, any 
break occurring within 5 mm (0.25 in.) of the jaws which results in a value below 
50 % of the average of all the other breaks should be discarded. No other break 
should be discarded unless it  is known to be faulty.  

 
1 Reprinted, with permission, from ASTM D5035-11(2019), Standard Test Method for Breaking Force and Elongation 
of Textile Fabrics (Strip Method), copyright ASTM International. A copy of the complete standard may be obtained 
from www.astm.org   

http://www.astm.org/
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17.2.5. CALCULATIONS  

Breaking Force—For each laboratory sample and  test ing condit ion, calculate the 
average of the breaking force observed for al l acceptable specimens, that is, the 
maximum force exerted on the specimen as read direct ly from the test ing machine 
indicating mechanism as pounds force.  

Apparent Elongat ion—Measure the apparent elongation of acceptable specimens 
at the breaking force. Measure the increase in length from the start of the force -
extension curve to a point corresponding with the breaking force, or other 
specif ied force, as shown on the autographic record. Calculate the apparent 
elongat ion as the percentage increase in length based on the gage length . Use of  
an extensiometer is acceptable.  

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐸𝑙𝑜𝑛𝑔𝑎𝑡𝑖𝑜𝑛 =  ((𝐷𝑡 + 𝐺𝑎𝑔𝑒)/𝐺𝑎𝑔𝑒) × 100 

Data is reported as a percent change between or iginal values and f inal values for  
al l of the measured data. Al l of the data is compared as a direct comparison of  
(post exposure value – original value) div ided by original value, the quantity 
mult ipl ied by 100.  

18. TEST PROCEDURE –  TASK 7 DISTRIBUTION HOSE 
TESTING 

18.1. PHYSICAL PROPERTIES AND ADHESION 

18.1.1. MATERIALS  
1) Five types of large distr ibut ion hoses, See Sect ion 5.8.  

2) ASTM D910 compliant aviat ion gasol ine produced with high aromatic content  

3) Candidate fuel(s)  

18.1.2. SPECIMEN PREPARATION  

18.1.3. PHYSICAL PROPERTIES (DENSITY ,  VOLUME ,  AND HARDNESS) 

1) Prior to test ing, ideal ly sections of inner l iner material are removed by 
mechanical ly removing the inner l iner layer from the hose carcass. This may 
be dif f icult  to accomplish . One means is to sl ice sections of  hose as narrow 
“donuts”, cut  down one side to generate a f lat piece, and then f i let the inner 
l iner from the carcass with a sharp knife or razor, making every possible  
effort to procure a uniform specimen. Maintaining a uniform thickness 
should be attempted, however, small inconsistencies are acceptable . The 
goal is to generate test specimens ~1” x 1”.  

By removing inner l iner material,  confounding of the physical proper t ies, 
especial ly the density change by the other hose layers can be minimized . I t 
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is recognized that depending on the hose construct ion, removal of the inner 
l iner layer may not be possible without unreasonable damage to the inner 
l iner material .  I f  i t  is not possible to prepare test specimens of reasonable 
size, specimens may be cut from fully constructed hose and used . Small  
specimens wil l be removed from the inner l iner after exposure for density 
test ing.  

2) A minimum of three specimens per fuel type per ho se type is required.  

3) Label individual specimens with a unique ident if ier .  

4) Photograph specimen sets . 

5) Collect pre-exposure data. Measure length, width, and thickness of each 
individual specimen. I f  procurement of appropr iate 1” x 1” specimens of 
inner l iner only material proved problematic, measure the entire hose 
specimen thickness AND representat ive thickness of just the visible inner 
l iner using a micrometer .  

6) Measure the unexposed hardness . I f  a f inished hose is being used, measure 
the hardness from the inner l iner s ide.  

7) Weigh each specimen in air and in water.  

8) I f  f inished hose specimens are to be used for test ing,  cut a small piece of 
inner l iner only from an extraneous piece of hose. Use this inner l iner only 
to determine the pre-exposure density.  

18.1.4. INNER LINER ADHESION TESTING  

1) Cut the hose into 1” wide sect ions, creating ‘donuts’ .  

2) Cut each donut down the side, generat ing str ips 1” wide. Each str ip is a 
specimen. See ASTM D413 Type A 

3) A minimum of three specimens per fuel type per hose type, plus three 
addit ional specimens for basel ine measurements are required.  

4) Label individual specimens with a unique ident if ier.  

5) Photograph specimen sets.  

6) Collect pre-exposure adhesion data.  

18.1.5. EXPOSURE  

1) Array the specimens in sample jars in a manner that avoids specimen to 
specimen contact of  the test regions . Al l specimens may be placed in a 
single jar,  or the property change specimens and the adhesion test 
specimens may be placed into separate jars as space permits . I t  is also 
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permissible to test physical property changes and adhesion changes as 
entirely separate experiments.  

Two jars wi l l  be prepared for each hose type, one with 100LL and one the 
test fuel.  Each addit ional test fuel wil l  be an addit ional jar .   

2) Fi l l  the jars to ~85% volume f i l l  and seal.  

3) Place jars in any required safety containment, vent evolved vapors as 
required by local regulat ions, and place the samples into the test chamber,  
stabi l ized at 71 °C (160 °F).  

4) Expose the specimens at temperature for 28 days . Per iodical ly confirm 
sample jar f i l l  and top off  as necessary. No fuel swaps are required during 
the 28 days.  

18.1.6. POST EXPOSURE MEASUREMENTS  

1) The volume change specimens are removed from the test f luid, r insed with 
acetone, ethanol, or methanol if  necessary, and blotted dry with a l int free 
cloth.  

2) Measure the width, length, and thickness of each specimen . I f  the specimen 
is a f inished hose, also measure the thickness of the inner l iner only layer 
with a micrometer.  

3) Weigh each specimen in air and in water . Note that the weight may cont inue 
to change as fuel evaporates from the interior of the specimen . Record the 
highest weight as soon as the weight stabi l izes enough to read.  

4) Measure the hardness from the inner l iner side.  

5) I f  necessary, cut a piece from the inner l iner only and determine the inner 
l iner density. Do not remove material unt i l AFTER weighing the specimens.  

6) Photograph specimens under the same condit ions as the pre -exposure 
photographs.  

7) The adhesion specimens are removed from the test f luid and r insed with 
acetone if  necessary . Blot dry with a l int - free cloth.  

8) Adhesion of the inner l iner is determined using ASTM D413.  Measure the 
width of the str ip to the nearest 0.01” (0.2mm) and record. During the test,  
there needs to be enough of the ply separated from the hose assembly to 
provide enough material to be gripped rel iably in the tensiometer grip. Al l  
of the layers of the specimen except the inner l iner layer must be placed 
into upper grip in such a way that the ent ire end is held squarely and there 
is no uneven stress appl ied to the specimen when force i s applied. The 
inner l iner ply that is separated from the hose assembly is inserted into the 
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lower grip, making sure that it  is gr ipped evenly . Conf irm that there is no 
twist ing to any of the layers and it  is gr ipped in such a way that when the 
force is applied it  is done so evenly and at 180° to the layers (See  

 

Figure 14 - Set up of Adhesion Test in Grips 

9) The crosshead speed for the test is 2”/min (0.8 mm/s)  see D413, §8.2.5.  

10) I f  one of the substrate rubbers repeatedly tears instead of separating from 
the substrate, the average load at which the tear ing of the rubber occur s is 
taken as the result .  

18.1.7. CALCULATIONS  

1) Change in volume is calculated preferably by ASTM D471 §18.2  in 
revis ion16a, based on the change in mass, or by ASTM D471, §13.3 based 
on change in dimension.  

∆𝑉, % =  
(𝑀3 − 𝑀1)

𝑑(𝑀1 − 𝑀2)
∗ 100, 𝑤ℎ𝑒𝑟𝑒 𝑑 = 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑚𝑚𝑒𝑟𝑠𝑖𝑜𝑛 𝑙𝑖𝑞𝑢𝑖𝑑 

Or 

∆𝑉, % =  
(𝑀3 − 𝑀4) − (𝑀1 − 𝑀2)

(𝑀1 − 𝑀2)
 𝑥 100 

Equation 19 – Determining Volume Change by Mass 

 Where: M1 = init ia l mass in air  
   M2 = init ia l mass in water  
   M3 = mass in air after exposure  
   M4 = mass in water after exposure  

 I f  determining the volume change by change in dimension, det ermine the 
percent change based on the formula  

90 

180° 
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∆𝑉, % =  
𝑉 − 𝑉𝑜

𝑉𝑜
∗ 100,     𝑤ℎ𝑒𝑟𝑒 𝑉 = 𝐿 𝑥 𝑊 𝑥 𝑇 𝑎𝑛𝑑 𝑉𝑜 𝑖𝑠 𝑡ℎ𝑒 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑣𝑜𝑙𝑢𝑚𝑒 

Equation 20 – Determining Volume Change by Mass 

2) Change in hardness is calculated by the equat ion  

∆𝐻 % =  
(𝐻 − 𝐻𝑜)

𝐻𝑜
∗ 100 

Where Ho  = original hardness  
 H = hardness after immersion  

Similarly, change in weight and change in density are calculated the same way, 
replacing density or weight for hardness in the above equation.  

Test results shal l be reported as the average values of the specimens . Al l of  
the measured values shal l be used unless a specif ic, definable reason for  
excluding a value is identif ied and documented.  

3) Adhesion strength is the average between the m inimum and maximum 
force value indicated. The force so indicated, expressed in pounds force 
per inch is div ided by the width measured.  

𝐴𝑑ℎ𝑒𝑠𝑖𝑜𝑛 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ =
𝑁

𝑀
 (

𝑙𝑏𝐹

𝑖𝑛
) =

𝑓𝑜𝑟𝑐𝑒

𝑎𝑐𝑡𝑢𝑎𝑙 𝑤𝑖𝑑𝑡ℎ
 

Equation 21  Determining Adhesion Strength 

18.2. 16  WEEK STATIC EXPOSURE AND PROOF PRESSURE TESTING  

18.2.1. MATERIALS  
1) Five types of  large distr ibut ion hoses see Section 5.8, at least 2’ in length and 

f it ted with appropr iate end f it t ings and caps, appropr iate for seal ing the hose, 
and for attaching pressure connect ions during proof pressure test ing.  

 
Figure 15 - Example of fitting and cap 
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2) ASTM D910 compliant aviat ion gasol ine produced with high aromatic content  

3) Candidate fuel(s)  

18.2.2. SPECIMEN PREPARATION  

1) Each individual hose specimen shal l be f it ted with appropriate f it t ings 
instal led to industry accepted qual ity . These f it t ings must provide posit ive 
seal and leak proof closure for the 16 weeks of test ing and the proof 
pressure test ing at the conclusion of the test .  One hose per fuel per hose 
type is required.  

2) Label each individual hose specimen with a unique identif ier.  

3) Photograph each hose, each end and a representat ive of the hose surface.  

4) No other pre-exposure data is required.  

18.2.3. EXPOSURE  

1) Conf irm one end of the hose is ful ly closed.  

2) Fi l l  the hose to the base of the hose f it t ing, being careful to avoid spil l ing 
fuel on the hose exterior .  Confirm that the hose is fuel and there are no air 
bubbles trapped inside the hose specimen.  

3) Cap and seal the hose.  

4) Wipe down the surface of any spi l led fuel.  

5) Apply a layer of talc or other leak indicating mater ial to the entire surface 
of the hose.  

6) Weigh each f i l led hose.  

7) Hang hoses in such a manner as they are not k inked or otherwise distorted 
and are hanging over a catch basin which permits visual inspect ion for  
leaks. A layer of talc has proven successful in providing visual indicat ions 
of leaking, even if  the leaked fuel has evaporated.  

8) Store at ambient temperature for 16 weeks.  

a. Inspect the specimens every 24 -48 hours for signs of leakage or 
other forms of fai lure . Note, it  is permissible to t ighten f it t ings during 
the f irst 24 hours should leaks be identif ied due to the caps and 
continue test ing. I f  leaks from the caps/f it t ings do not respond to 
mechanical adjustments, the hose specimen shal l be replaced.  
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b. Once per week confirm continued fuel f i l l  by heft/weight . I f  necessary, 
ref i l l  the hoses as above and note the amount of fuel required to top 
off  the hoses.  

c. Record any observations such as leaks, weeps, permeation,  
softening/st ickiness to the hose surface . Photograph any obvious 
leaks or other probat ive events.  

18.2.4. POST EXPOSURE MEASUREMENTS  

18.2.5. V ISUAL INSPECTIONS  

1) After 16 weeks, photograph each hose.  

2) Wipe any dirt ,  debris, or other surface materials away from the hose end.  

3) Open the hose end and col lect the f luid remaining in the hose into a clean, 
labeled sample container . Note any observations related to colo r, odor 
change, observation of debris, etc.  

4) Inspect the hoses, specif ical ly the inter ior and the f it t ings for evidence of 
f lu id attack. Indicat ions include but are not l imited to delamination of the 
rubber inter ior/exter ior, cracking, corrosion to f it t ings , at tack of the 
gaskets/seals in the f it t ing, distort ion of the hose, a relat ive 
increase/decrease in hose f lexibi l i ty and hardness, and appearance of 
changes to the inner diameter of the hose.  

18.2.6. PERFORM HYDROSTATIC PROOF PRESSURE TESTING  

Each hose is to be hydrostat ically proof pressure tested per ASTM D380, §14 . In 
general,  the fol lowing process is used . Al l test ing must be in compliance with local 
and site safety regulat ions . Large hoses when pressur ized can become destruct ive 
in the case of a hose failure . Use of hydrostat ic test ing helps reduce the r isk.  

1) Mark each hose with markings or tapes per ASTM D380 . Use of masking 
tape around the end just at the f it t ing and at regular intervals along the 
hose, faci l i tates observing f it t ing sl ippage, hose expansion, or other 
deformations dur ing the proof pressure test.  

2) Fi l l  each hose specimen with water, confirming al l air is removed.  

3) Connect the hose to a pneumatic pressure l ine, with an isolat ion valve 
between the hydraul ic and pneumat ic sections of the hose.  

4) The pneumatic pressur iz ing section shall include a cal ibrated pressure 
regulator and a pressure bleed valve to restr ict the f low output of the 
regulator in the event of hose fai lure.  

5) Pressur ize the hose to 600 psi at approximately 1000 psi/minute.  
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6) Once the proof pressure is reached, al low the hose to hold at this pr essure 
for 10 minutes.  

7) Record indicat ions of leaks, deformations, burst ing, or other forms of 
fai lure.  

8) At the end of 10 minutes, release the pressure, remove the hose from the 
test f ixture, and inspect for leaks, seeps, sl ippage of the ends, and internal 
condit ion of the hoses. Photograph any indications of issues.  

19. TEST PROCEDURE –  TASK 8 COMPOSITE TESTING 

Unlike most aviat ion metals, there are few standard composite mater ial 
formulat ions. Composites can vary in f iber type, f iber s izing, core material,  resi n 
type, curing agents,  toughening agents,  f i l lers, and other modif iers. There are 
l i teral ly thousands of composite mater ials in use, and their resistance to a 
part icular chemical can vary greatly among them. I t is impractical to evaluate each 
proposed fuel against every composite material combination,  so a smaller test  
group of representat ive materials is used.  

The resins and not the f iber is the pr imary concern for fuel compatibi l i ty .  The most 
commonly used aviat ion f ibers are E-glass (electr ical glass), S-glass (higher si l ica 
content than E-glass), and carbon f iber . While some f ibers have surface 
treatments to modify the bonding of the resin to the f iber, these surface modif iers 
are also not being specif ical ly evaluated as they are company specif ic, often  
proprietary, and are considered subordinate to the resin systems themselves.  

Because the product ion of f in ished  composite structures is a specialized skil l ,  and 
resource intensive act iv ity, the test ing is presented as a two -step process. Neat 
resins and prepregs are prepared for ini t ia l screening using changes in weight, 
density, and glass t ransit ion temperature . Observations of stat ist ical ly dif ferent 
responses between materials exposed to 100LL, Reference Fuel B, and the test 
fuel(s) may be used to ident ify obvious incompatibi l i ty, thus minimizing further 
test ing before expending the effort to prepare f inished composite specimens.   Only 
those mater ials which fai l wi l l  be required to move on to f inished composite 
structure test ing.  

Within the l ist of mater ials found in Appendix I ,  there are general ly three types of  
major types of resins, Bis-phenol A epoxy, Bis-phenol F epoxy, and vinyl epoxy . 
Other specialty resins such as vinyl ester identif ied by individual manufacturers 
have also been considered and where pract ical are included.  I t  is recognized that 
individual manufacturers have propr ietary dif ferences in the specif ic formulat ions 
of the resins within a group. I f  the performance of all resins within a type of resin 
are stat ist ical ly similar, then only one of each, denoted by green highlight ing wi l l  
require addit ional constructed test ing . I f ,  however, one of the formulas within a 
type is stat ist ical ly less resistant than the green materials and greater than 10% 
degradation, that individual resin wi l l also move to ful l structural test ing.  
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Following the screening tests  of the neat resins and adhesives, structural test ing 
of f inished composites is required . Specimens prepared to airworthy standards 
are tested for changes in weight, hardness, tensile/elongati on, V-notch shear 
strength, and short beam strength . Adhesives are prepared for lap -shear joint 
strength using f inished composite laminates.  

19.1. COMPOSITE RESIN SCREENING TEST 

This document provides general guidance on the execut ion of screening test ing 
using neat resins  and prepregs, prepared for determination of glass transit ion 
temperature. I t  is assumed that the researcher is or has access to experts in the 
preparat ion of samples for T g  test ing. The use of dynamic mechanical analysis 
(DMA) is recommended due to its sensit iv ity and repeatabil i ty, both important to 
the evaluat ion of the screening data . In general,  test ing has successful ly been 
done with these materials using 1 hertz, and a heat ramp of 2 to 5°K (°C)/min .  
Specimens of 1.5 to 2 mm thick are common. The range of T g  observed for these 
materials are from 65 to 210 °C.  

19.1.1. MATERIALS  

1) Resin mater ials as described in Appendix I  

2) Prepreg mater ials as described in Appendix I  

3) ASTM D910 compliant aviat ion gasol ine produced with the high aromatic 
content  

4) Candidate fuel(s)  

5) Reference Fuel B conforming to ASTM D471 

19.1.2. SPECIMEN PREPARATION  

1) Prepare test coupons appropr iate in size and shape for the test equipment 
being used.  

a. Mix resins per manufacturer’s instruct ions . 

b. Cure materials (neat resins and prepregs) per manufacturer’s 
instruct ion. Note: temperature and relat ive humidity impact the 
physical propert ies of composite resins . Dif ferent materials wil l  have 
dif ferent recommended cures, post -cures, and condit ioning. All  
specimens within a sample set shal l be handled in the exact same 
manner to minimize data var iabi l i ty .  I t  is recommended that 
specimens be stored in a controlled location, such as a desiccator, 
prior to f luid exposure. The baseline,  unexposed data shal l be 
col lected on specimens handled and stored under the same 
condit ions as those exposed to the test f lu ids.  
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c. Sample sets shal l be comprised of a minimum of three individual 
specimens. I f  pract ical,  sample sets of f ive are preferable.  

d. When preparing specimens, also prepar e suff ic ient specimens of a 
1”x1” or similar, to permit determining weight and density change 
IMMEDIATELY after  removal from the test f luid.  Minimizing t ime 
between exposure end and test execut ion makes the use of the DMA 
specimens for weight/density change problemat ic.  

2) Photograph specimens 

3) Array specimens into sample jars in such a way as to minimize specimen to 
specimen contact.  

19.1.3. EXPOSURE  

Expose individual sample sets  to Reference Fuel B, 100LL, test fuel(s),  and air  
(unexposed specimens) for f ive (5) days  at 60 °C (140 °F).  

19.1.4. POST EXPOSURE MEASUREMENTS  

1) Immediately after removal from the test f lu id, reweigh, determine change in 
density, and measure T g .  

2) Visually inspect specimens for changes and dif ferences.  

3) Compare the amount of change in propert ies from unex posed between the 
three f luid exposures.  

4) I f  the median amount of change in propert ies, between the sample sets is 
stat ist ically dif ferent  and greater than exposure to 100LL, the test material  
is considered compromised,  and further test ing is required.  

a. I f  results from exposure to 100LL is greater than 10%  and test f luid 
results are comparable  to the 100LL results , accept 100LL values as 
acceptable and do not consider the material compromised ..  

b. Within a class of resin types, i.e.,  Bis A, or Bis F, for results that are 
less than 10% (not compromised) , compare the results to Hexion MGS 
(Bis A), or Hexion 8014 and Derakane (Bis F) .  

i .  I f  the results in the test f luid are less than 10% (not 
compromised) but more than the Hexion/Derakane results, the 
resin with the greatest amount of change wil l require f inished 
composite test ing. Only the “worst” uncompromised resin as 
compared to Hexion/Derakane needs f inished composite 
test ing.  
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i i .  Hexion L285 with H285, Hexion L285 with H285, Hexion 8014 
with TETA, and Dow Derakane 470-350 SHALL have f inished 
composite test ing.  

19.2. PROPERTIES TESTING –  F INISHED COMPOSITES 

19.2.1. MATERIALS  

1) Any of the resin materials which were compromised dur ing the screening 
test ing AND: 

a. Hexion L285 with H285  

b. Hexion L285 with H285  

c. Hexion 8014 with TETA 

d. Dow Derakane 470-350 

e. Worst performing, uncompromised resin from both classes (Bis A, Bis 
F). I f  the worst performing resin is a -d above, there wi l l  be four resin 
systems. There could be up to six.  

2) E-glass f iberglass fabric suff ic ient for production of test specimens from the 
remaining resins and the non-toughened prepreg ( if  compromised in 
screening test ing)  

3) Carbon f iber fabr ic suff icient for product ion of test specimens prepared from 
toughened prepreg ( i f  compromised in screening test ing)  

4) ASTM D910 compliant aviat ion gasol ine produced with the high aromatic 
content  

5) Candidate fuel(s)  

6) Suff ic ient Toray Advanced Composites  BT250E-1 prepreg on E-glass to 
produce test panels for use in sealant  peel test ing (see Section 14.3.1)  

19.2.2. SPECIMEN PREPARATION  

While this document provides general guidance on the production and test ing of 
samples specif ic to this project,  it  is assumed that the researcher is famil iar wi th 
or has access to experts in the preparat ion, execution, and f inishing of composite 
systems. The researcher should have a location suitable for the preparation and 
curing of composite structures, including space, access to materials and control 
of airborne part iculates. While this document wi l l  provide information specif ic to 
the bui lding of the test art icles for this test protocol,  i t  wi l l  not provide step by 
step instruct ions in the individual systems . ASTM D5687, Preparat ion of Flat  
Composite Panels wi th Processing Guidel ines for Specimen Preparat ion may be 
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used as a guide. Al l processes and procedures employed for the production of an 
airworthy composite structure are assumed in the product ion of the fol lowing test 
art ic les. Make sure to use all necessary personal protect ive equipment.  

 

19.2.3. TEST PANELS LAY-UP 

The area in which the samples are to be bui lt  does not need to be of a clean room 
designat ion, however it  is expected that the room wil l be clean enough to provide 
a dust free area for lay-up and that the bui ld-up area wi l l be free of residue dust  
and debris. Similar ly, care must be taken to avoid contaminat ion of the surfaces 
via handl ing, i.e.,  by hand cream, dusted gloves, fabric softeners, etc.  

When laying out the laminate, provide suff ic ient e xcess (15mm works wel l)  around 
the edges for removal . This helps assure the test specimens are of a uniform 
matrix/f iber rat io that may not be represented closer to the edges . Also consider 
the material which wil l be lost during the machining to remove the  edges and to 
cut the specimens apart .  I t  is also important to consider the l imitat ions of other 
equipment to be used such as the oven or autoclave when laying out the 
dimensions of each laminate . Ideal ly, al l  specimens for a single test should be 
prepared from one laminate; however, if  this is not possible, make mult iple 
laminates from the same batches of material at the same t ime to minimize 
variables in the f inal specimens and randomize the specimens across the mult iple 
laminates.  

For wet lay-ups, prepare the fabric by cutt ing to size in such a way as to minimize 
pul l ing or distort ion of the fabr ic . I t  is permissible to stack oversized pieces into 
a ply stack and then tr im the ply stack to size . Fol low standard industry pract ices 
for al igning the f ibers, sett ing up for joints, and for assuring alignment during 
stacking. Avoid causing bubbles between plies . A rol ler or spatula may be used 
to get good contact between the pl ies . Place ident if icat ion on the ply stack after  
stacking is complete . One way to do this is to scribe the ident if icat ion on a piece 
of aluminum tape or foi l placed on the corner of the stack . Protect surfaces from 
contamination and dust between operations.  

As the laminate thickness increases, the laminate should be debulked at least 
once for every 2.5mm of thickness . Standard industry pract ices for the control of 
matr ix f low in both the vert ical and lateral direct ions are expected to be employed 
and may include dams, control c loths, bleeders , and vacuum bagging. Remember 
that any cloths placed on the surface wil l create a texture, so must be appl ied 
evenly to avoid variat ions in the thickness of the laminate.  

During the laminate consol idation, the recommended condit ions wi l l be those 
provided by the manufacturers of each of the target system s. This information 
includes data on any pressure that is necessary, vacuum and heat that needs to 
be appl ied, etc. The researcher should keep records on the specif ic condit ions 
employed for each system. Pressure platens should be paral lel to a suff icient  
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tolerance to produce satisfactory laminates . Pressure appl icat ion should occur 
within ½ minute of the t ime indicated by a part icular consolidat ion cycle and 
remain within 5% of the indicated pressure throughout the cycle.  

For laminates requir ing a temperature cure, the temperature should be measured 
at or near the laminate. The temperature tolerance should be +/ -2° C. Autoclaves 
should not be opened above 90° C. Vacuum is not required but if  i t  is used, vacuum 
integr ity should be monitored and considered co mpromised i f  the vacuum during 
a hold step declines more than 3.5 kPa in any 5-minute per iod.  

19.2.4. LAMINATING RESIN COUPON CONSTRUCTION  

I t  is expected the researcher has expert ise or access to experts in the standard 
wet lay-up processes. The researcher is expected to provide a ful l descript ion of  
the method to be used including but not l imited to the number of pl ies, the method 
of debulking, cure t imes and temperatures, any vacuum bagging, ply or ientat ion, 
and any release treatments or pl ies .  

Coupons for all tests except lap shear adhesion must be constructed from each of  
the fol lowing laminate systems:  

•  Hexion MGS 285 on E-glass using a fast cure  
•  Hexion MGS 285 on E-glass using a slow cure 
•  Hexion Formulat ion 8014 on E-glass 
•  Derakane 470-350 on E-glass 
•  Any addit ional resin systems ident if ied during the pre -screening as being 

less resistant than the above systems by not clearly compromised , prepared 
on E-glass 

19.2.5. PREPREG COUPON CONSTRUCTION  

I t  is expected the researcher has expert ise or a ccess to experts in the standard 
prepreg construct ion process . The researcher is expected to provide a full 
descr ipt ion of the method to be used including but not l imited to the number of  
pl ies, cure t imes and temperatures, any vacuum bagging, ply orientat ion, and any 
release agents.  

For prepreg fai l ing screening test ing, c oupons for al l tests including lap shear 
adhesion, must be constructed from each of the following laminate systems . I t  is 
also necessary to produce panels from the Toray Advanced Composites BT250E-
1 on E-glass for use in Sect ion 14.3, Sealant test ing.   For prepregs passing 
screening test ing, only lap shear adhesion specimens are required.  

• Toray Advanced Composites BT250E-1 prepreg on E-Glass 
• ACG MTM 45-1 prepreg on Carbon 
• Toray Advanced 2510 Prepreg (unidirectional) on E-glass 
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19.2.6. ADHESIVE JOINT COUPON CONSTRUCTION  

Adherend thicknesses and joint overlaps must be chosen so that fai lure occurs 
preferent ially in the joint and not in the substrate . Thicker adherends allow the 
stress on the bonded area to be increased, before either tensi le fai lure or yield 
occurs in the adherend. Recognize, however, that depending on the surface 
treatment and adhesive used, the bond strength may often be greater than the 
tensi le yield strength of the adherend.  

For these tests, prepare the systems as fol lows:  

• Hysol EA 9360 adhesive samples using laminates constructed from ACG MTM 45-1 
carbon prepreg 

• PTM-W ES6292 adhesive samples using laminates constructed from Toray Advanced 
Composites BT250E-1 E-glass prepreg 

19.2.7. SURFACE PREPARATION  

The surface preparat ion used on the adherend depends on the laminate adherend. 
Use the fol lowing surface treatments to prepare the bonding areas of  plast ic 
adherends for adhesive test specimens.  

Solvent Wiping— Wipe the bonding surface of each adherend with three 
successive port ions of a clean solvent dampened cloth . Use a fresh port ion of  
cloth and fresh solvent for each wipe . Do not dampen the cloth by placing it  in 
contact with the mouth of the bott le, but by pour ing a small amount of solvent onto 
the cloth. Al low the adherends to stand in a clean, dust -free area with bonding 
surfaces upwards for 20 min to al low evaporat ion of solvents or condens ed 
humidity.  

Sanding—Sand the bonding surfaces of the adherends with f ine -grit  sandpaper or 
emery cloth unti l no evidence of surface gloss is vis ible . Sanding is desirable in 
many instances to remove the surface of plast ic that may have contaminants, i.e.,  
mold release. Roughing due to sanding may also increase the effect ive bonding 
area. Wipe with a clean dry cloth to remove part icles from the sanding. Bond the 
surface as soon after preparation as possible .  

19.2.8. ADHESIVE PREPARATION  

To prepare the adhesives, p lace an empty mixing cup on the balance and tare . 
Dispense approximate amount needed of  part of base resin (part A) into mixing 
cup. Weigh and calculate amount of cur ing agent (part B) and either set balance 
to that amount or calculate the f inal balance va lue that achieves this (Resin + 
required Curing agent = target mass) . Add appropr iate amount of curing agent to 
mixing cup. Remove cup from balance and mix thoroughly by hand . Mix unti l a 
homogeneous appearance is achieved and no swir ls or contrast ing colo rs or 
consistency are visible or present in the cup. This is usually achieved after 3 -4 
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minutes of mixing. Pay special attention to the sidewalls and bottom of cup. A f lat  
utensil is recommended for mixing.  

Dispense mixture into a new mixing cup by thoroug hly scraping the adhesive mass 
from the cup with the mixing spatula and continue mixing with a new utensil.  This 
is commonly cal led double-cupping and aids in the mixing of any residual base 
constituents left  on the wal ls of the f irst mixing cup.  Mixing is complete after this 
step. Confirm there is a homogeneous appearance. Ful ly mixed adhesive should 
have no swir ls or color variat ions.  

Adhesive should be applied within 30 -45 minutes after mixing is complete. 
Because pot l i fe dif fers from adhesive to adhesi ve, consult  the manufacturer’s 
specif icat ion concerning usable pot l i fe of adhesive after mixing.  

Hysol EA 9360 

Hysol EA 9360 is a two-component mixed adhesive. Just prior to appl icat ion,  
combine the two parts by weight (100 parts resin to 43 parts curing agent) and 
mix thoroughly. There wi l l be heat bui ld -up during the blending which may continue 
after mixing is complete. Because of this heat bui ld-up, do not mix in quant it ies 
greater than 450 grams, as dangerous heat bui ld -up can cause uncontrol led  
thermal decomposit ion of the adhesive . This decomposit ion wi l l generate TOXIC 
FUMES .  Pot l i fe for 200 grams is approximately 50 minutes at  77°F (25° C)  

Note that the product is available in dual cartr idge packaging.  

PTM-W ES6292 

PTM-W ES6292 is a two-component mixed adhesive. Just prior to appl icat ion, 
combine the two parts by weight (100 parts base resin to 31.5 parts cur ing agent) 
and mix thoroughly. Pot l i fe is approximately 40 minutes at 77°F (25° C).  

19.2.9. APPLY ADHESIVE  

I t  is recommended that test specimens be made up from a single laminate in 
mult iples of at least f ive specimens, and then cut into individual test specimens. 
Cut sheets of the laminates to suitable size. Al l edges of the panels and specimens 
which wi l l be within (or which wil l bound) the lap  joints shal l  be machined true 
(without burrs or bevels and at r ight angles to faces) and smooth before the panels 
are surface-treated and bonded. Clean and dry the sheets careful ly, according to 
the procedure prescribed by the manufacturer of the adhesive and assemble in 
pairs. Prepare and apply the adhesive according to the recommendations of the 
manufacturer of the adhesive.  

Apply the adhesive to a suff ic ient length in the area across the end of one or both 
metal sheets so that the adhesive wi l l cover a space approximately 6 mm (1⁄4 in.) 
longer than the ½” overlap. Assemble the sheets so that they wi l l be held r igidly 
so that the length of  the overlap wi l l be control led, within 0.25 mm (+/ - 0.01 in.), 
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and the adhesive allowed to cure as prescribed by the manufacturer of the 
adhesive.  

Hysol EA 6390 is appl ied,  and parts held in contact 24 hours at 77°F (25° C) . 
Curing wi l l cont inue 5 to 7 days at 77°F to normal performance . Area clean up:  
Hysol EA 6390 must be cleaned before it  hardens . The uncured adhesive can be 
removed with denatured alcohol or MEK.  

PTM-W ES6292 is appl ied,  and the parts held in contact for 4 to 12 hours at 77°F 
(25° C). Cure t ime at 77°F is 18-24 hours. Area clean up: PTM-W ES6292 must 
be cleaned before it  hardens.  The uncured adhesive can be removed with 
denatured alcohol or  MEK.  

 

2Figure 16 - Standard Adhesive Test Panel (ASTM D3163-01, Figure 1) 

 

 
2 Reprinted, with permission, from ASTM D3163-01(2023), Standard Test Method for Determining Strength of 
Adhesively Bonded Rigid Plastic Lap-Shear Joints in Shear by Tension Loading, copyright ASTM International. A copy 
of the complete standard may be obtained from www.astm.org  

http://www.astm.org/
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19.2.10. CUTTING LAMINATES INTO SPECIMENS  

When cutt ing the specimens from the laminate, it  is recommended that the outer 
½” edges be machined off the laminate to remove non -representat ive mater ial .  
The f iber or ientat ion of the specimens needs to be maintained so orientat ion 
should be marked or otherwise maintained as it  was during the preparation of the 
laminate. Init ial cutt ing of laminates is typical ly done using a rough-cut abrasive 
grit  band saw, a water jet, or a f luid cooled diamond saw . I f  the cut edge tapers 
more than 0.015m/m of specimen length or shows more than 0.2 cracks/mm at a 
magnif icat ion of 50x, subsequent surface preparat ion wi l l be necessary .  
Specimens prepared from carbon f iber should be sandwiched between two layers 
of Plexiglas dur ing the machining step .  

For this program the specimens required are shown below . Suggested coupon 
count assuming ser ial  test ing of f lu id samples is shown in parentheses . See below 
for test specif ic information on size and shape of samples.  

•  ASTM D3039 Straight -sided rectangular tensile coupons, including tabs as 
necessary (25 specimens) 

•  ASTM D2344 Short -Beam Strength of Polymer Matrix Composite Mater ials 
and Their Laminates (25 specimens)  

•  D5379 Shear Propert ies of Composite Materials by the V -Notched Beam 
Method (25 specimens) 

•  ASTM D3163 Determining Strength of Adhesively Bonded Rigid Plast ic Lap -
Shear Joints in Shear by Tension Loading (25 specimens)  

•  Traveler coupons (10 specimens)  

General guidelines for the f inal machining of the specimens: The tool should have 
a f ine grit ,  be hardened, be run at a high tool speed without wobble and be able 
to slowly move across or through the laminate. A single pass of the blade through 
the cut may be required due to the fol lowing condit ions:  

• the laminate shows greater than 0.025 mm taper of the cut edge through the thickness of 
the laminate. 

• the laminate has an unsupported section (such as a tabbed tensile panel) which tends to 
bend to the table during cutting. 

I f  the edges of the specimens show tapering [greater than 8mm taper per 1m of 
edge length] i.e.,  the edge is crooked, f iber pullout i.e.,  there are small holes 
where f ibers are gone or l i t t le f ibers st icking out of the edge, or there is 
microcracking along the edge, then surface grinding should be the f inal surface 
edge preparat ion.  

          

Figure 17 - Example of Edges Needing Surface Grinding 
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19.2.11. LABELING SPECIMENS  

During the production of the specimens, make sure to mark each individual coupon 
with the appropr iate notat ion of orientat ion as wel l as the part identif icat ion . 
Whatever method is used, make sure it  does not affect or otherwise inf luence t he 
subsequent test ing and that it  is not removed by exposure test ing.  

19.2.12. ADDING BONDED TABS TO SPECIMENS  

To apply tabs to the specimens, the cure of the adhesive should be evaluated to 
determine if  i t  is compatible with the composite system and the tab materi al ( if  
dif ferent) .  The pressures and temperatures used dur ing the adhesive cure should 
be control led to within 5% and +/ - 2° C. I f  possible, the adhesive cure temperature 
should not exceed 80% of the laminate matrix glass transit ion temperature (T g) 
for thermosets and should not further cure the specimen unless that is one of the 
goals.  

I t  is recommended that adhesive and tabbing material shear strength be such that  
the shear fai lure load of the tab exceeds the specimen fai lure load. This may 
determine the tabbing area and the gripping apparatus required . I f  during test  
there are frequent fai lures, then the tabbing or adhesive material strength must 
be improved. Machining of the tab is permitted to obtain the necessary geometry 
for the test.  

The adhesive needs to make thorough contact with the specimen and tab . This 
can be improved with appropriate surface preparation . The surface needs to be 
rough enough to support adhesive bonding without interfer ing with the contact 
between the two surfaces. Using a peel ply dur ing the laminate preparat ion wi l l  
provide a surface texture conducive to adhesive bonding with no further 
preparat ion. To protect the surface from contaminat ion, do not remove the peel 
ply unt i l ready to bond the tabs . Otherwise use a f ine grit  to abrade the surface, 
taking care not to damage the laminate reinforcement . I f  you see a color change 
in the dust, you have probably gone too far . After abrading the surface, the 
laminate should be cleaned with solvent such as MEK that removes part iculates 
but does not affect the laminate surface.  

A chemical surface treatment can be used to facil i tate bonding as long as the 
laminate structure is not affected.  

I f  tabs are made from a dif ferent material ( including weave) than the laminate, 
care should be taken that the thermal expansion dif ference between the materials 
does not introduce stress concentrat ions during the adhesive cure . I t  is 
permissible for adhesive to be in the specimen gage area, but it  must not affect  
the test.  

Ideal ly the tabbed specimens should show symmetry (thickness of one side being 
within 0.5 mm of the other side) through the mid -ply of the specimen.  
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3Figure 18 - Example of a Tabbed Tensile Coupon (ASTM D3039-17, Figure 2) 

 

 

4Figure 19 - Example of a Tabbed V-Notch Coupon (ASTM D5379-19, Figure 8) 

19.2.13. TRAVELER COUPONS  

In addit ion to the specimen coupons descr ibed below, it  is recommended a number 
of “traveler” coupons be prepared which can be used for dimensional change 
analysis, weight change, density, and hardness measurements . These coupons 
should be 1” x 3” . Three per exposure test are recommended; 40 specimens for 
serial test ing.  

 
3 Reprinted, with permission, from ASTM D3039-17, Standard Test Method for Tensile Properties of Polymer Matrix 
Composite Materials, copyright ASTM International. A copy of the complete standard may be obtained from 
www.astm.org  
4 Reprinted, with permission from ASTM D5379-19, Standard Test Method for Shear Properties of Composite 
Materials by the V-Notched Beam Method, copyright ASTM International. A copy of the complete standard may be 
obtained from www.astm.org  

http://www.astm.org/
http://www.astm.org/
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19.2.14. RECTANGULAR TENSILE COUPONS  

The required specimens for the tensi le test consist of a rectangular coupon, 2.54 
cm x 25.4 cm (1” x 10”) with bonded tabs to facil i tate test ing . ASTM D3039 may 
be used as a guide for proper construct ion and assembly . See Figure 20, an 
example engineer ing drawing reproduced from ASTM D3039 .  

Five test coupons are required for each test f luid and corresponding baseline (ten 
per set if  run ser ial ly) plus a minimum of f ive for baseline property determination.  

 

5Figure 20 - Engineering Drawing of Tensile Coupons (ASTM D3039-17, Figure 2) 

 

 
5 Reprinted, with permission, from ASTM D3039-17, Standard Test Method for Tensile Properties of Polymer Matrix 
Composite Materials, copyright ASTM International. A copy of the complete standard may be obtained from 
www.astm.org  

http://www.astm.org/
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19.2.15. SHORT BEAM CANTILEVER SPECIMENS  

The required specimens for the short beam canti lever test are 1 ½” x ½” and are 
oriented with the f ibers (see ASTM D2344) . ASTM D2234 should be used as a 
guide for proper construct ion and assembly . See Figure 21, an example 
engineering drawing reproduced from ASTM 2234.  

Five test coupons are required for each test f luid and corresponding baseline (ten 
per set if  run ser ial ly) plus a minimum of f ive for baseline property determination .  

 

 

6Figure 21 - Engineering Drawing of Short Beam Cantilever Coupons (ASTM D2344-22, Figure 2) 

  

 
6 Reprinted, with permission, from ASTM D2344-22, Standard Test Method for Short-Beam Strength of Polymer 
Matrix Composite Materials and Their Laminates, copyright ASTM International. A copy of the complete standard 
may be obtained from www.astm.org  

http://www.astm.org/
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19.2.16. V-NOTCH SHEAR SPECIMENS  

The required specimens for the V-Notch shear test are 3” x ¾” rectangular 
coupons. A V-notch 0.15” deep and 90° is cut into the center on both sides (See 
Figure 22). ASTM D5379 should be used as a guide for proper construct ion and 
assembly. Note the selected material orientat ion used when preparing the 
coupons.  

Notch Preparation—Take care to avoid delaminating specimens dur ing notch 
machining. Stacking and clamping of the specimens in a vise, with a dummy 
specimen on the back side, has been found to be an effect ive method of prevent ing 
delamination dur ing machining. Machining methods that have worked wel l for  
notch preparat ion include precision grinding and precision mil l ing.  

Five test coupons are required for each test f luid and corre sponding baseline (ten 
per set if  run ser ial ly) plus a minimum of f ive for baseline property determination .  

 

7Figure 22 - Engineering Drawing of V-Notched Test Coupon (ASTM D5379-19, Figure 2) 

 
7 Reprinted, with permission, from ASTM D5379-19, Standard Method for Shear Properties of Composite Materials 
by the V-Notched Beam Method, copyright ASTM International. A copy of the complete standard may be obtained 
from www.astm.org  

http://www.astm.org/
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19.2.17. ADHESIVE JOINT SAMPLES  

Cut test specimens from the bonded panels pictured in  Figure 16. Cut the 
specimens without overheat ing or otherwise physical ly damaging the adherend or 
bonded interface.  

Five test  coupons are required for each test f luid and corresponding baseline (ten 
per set if  run ser ial ly) plus a minimum of f ive for baseline property determination .  

19.2.18. PRE-EXPOSURE MEASUREMENTS  

19.2.19. D IMENSIONS  

The length and width of the traveler coupons are measured using either a digital  
or manual cal iper . The measurements should be recorded to the nearest 0.001 
cm. The thickness should be measured using a micrometer . The thickness should 
also be recorded to the nearest 0.001 cm . Whatever method is used should be 
used across al l the specimens both pre and posttest.  In addit ion to the traveler 
coupon, the length, width and thickness of the tensile, short beam cant i lever, and 
v-notch coupons should be measured and recorded at this t ime.  

Each traveler coupon should be weighed on a digital balance and the weight 
recorded to the nearest 0.001 gram. Weights should be taken after al l cutt ing, 
adhesive bonding, and marking is completed,  and no further change should be 
made to the specimen. This is because the part  wil l  be weighed again after 
exposure and compared to the init ia l weight, so no change can be made to the 
specimens which wi l l  impact the weight.  

19.2.20. DENSITY  

Density is determined on the laminate using a displacement method, see ASTM 
D792. The density can be determined using the density ki t  for the electronic 
balance (somet imes referred to as a Jol ie balance) . The method takes the weight 
in air and the weight in water and determines density through displacement .  
Dist i l led water is used as the displacement l iqui d. I f  an automated calculat ion is 
not avai lable, the density is determined by calculat ing the specif ic gravity of the 
specimen at 23° C. I f  the water is not at 23° C, then a correct ion of the calculat ion 
to 23° C is required. See ASTM D792 for ful l instruc t ion on correct ion.  

𝑆𝑝𝐺𝑟 23°𝐶 = 𝑎/(𝑎 + 𝑤 + 𝑏) 

where: 

a = apparent mass of specimen, without wire or sinker, in air, 

b = apparent mass of specimen (and of sinker, if used) completely immersed and of the 
wire partially immersed in liquid, and 

w = apparent mass of totally immersed sinker (if used) and of partially immersed wire. 



PAFI-MTP-002, FAA PAFI Materials Compatibility Test Plan   

Rev 0, Dated May 15, 2024  

 

111 | P a g e  
          PAFI-MTP-002  
 

The density (ρ) of the specimen in g/cc is then calculated as follows: 

𝜌23𝐶 =  𝑆𝑝𝐺𝑟 23°𝐶 𝑥 997.5 

 

Figure 23 - Example of a Water Displacement Density Measurement 

 

The density is taken using a small piece of the laminate taken from a 
representat ive area (not from one of  the specimens). The resultant reported 
density is recorded.  

19.2.21. HARDNESS  

The hardness of composite mater ial is measured using a Barcol Inde ntor as found 
in ASTM D2583. The model of indentor is determined by the actual hardness of 
the laminate. The instrument should be calibrated before use . The specimens used 
for this init ia l test ing must not be coupons that wi l l  be used in subsequent test ing  
but should be from the same laminate .  

 

Figure 24 - Example of a Barcol Impressor Hardness Tester 
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The following is a summary of the procedure as presented in ASTM D2583 . Place 
the Impressor and the material to be tested on a sol idly supported, f lat,  hard, f irm 
surface such as stone, metal,  or ceramic. I f  softer support ing surfaces are used, 
a false low instrument reading may occur . Set the point s leeve on the surface to 
be tested. Set the legs on the same surface or on sol id material of the same 
thickness, so that the indentor is perpendicular to the surface being tested. Grasp 
the instrument f irmly between the legs and point sleeve. Apply a uniform downward 
force quickly, by hand, increasing  the force on the case unt i l the dial indicat ion 
reaches a maximum. Take care to avoid sl iding or scraping whi le the indentor is 
in contact with the surface being tested. Record the maximum reading . Take a 
minimum of 10 readings. Note that due to the reinforced nature of the composite 
laminates, there may be observable var iat ions due to dif ferences in readings 
primari ly due to the resin matrix and readings due to the reinforcing f ibers.  

19.2.22. PHOTOGRAPHIC /V ISUAL DOCUMENTATION  

A representat ive sample of each system should be photographed pr ior to any 
test ing. Place the specimen, a label or other means of identif icat ion and a size 
indicator such as a dime or a steel rule onto a l ight blue background . Photograph 
with and without f lash to determine the best contrast for the sample. Pay part icular 
attention to documenting any visual observation which is non -standard or may 
contr ibute to behavior in subsequent test ing, i.e.,  voids in materials, seams, etc.  

19.2.23. TENSILE ,  STRAIN ,  AND MODULUS  

After prepar ing the tensi le bars for test (addit ion of tabs, mounting of strain gages, 
etc.),  determine the cross-sect ional area (width x thickness) of the test gage of 
the parts in three locations . The cross section for determining the tensile wi l l  be 
the average of the three measurements. Unless otherwise directed, set  the strain 
rate to 0.01 per minute or a constant head speed of 2mm/min.  

Place the specimen in the gr ips of the test ing machine, al igning the long axis of  
the gripped specimen with the test direct ion. Tighten the gri ps, recording the 
pressure used on pressure controllable (hydraul ic or pneumatic) gr ips . The ends 
of the grip jaws on wedge-type gr ips should be even with each other fol lowing 
insert ion to avoid inducing a bending moment that results in premature fai lure o f  
the specimen at the grip. When using un -tabbed specimens, a folded str ip of  
medium grade (80 to 150 grit)  emery cloth between the specimen faces and the 
grip jaws (gr it -side toward specimen) provides a nonsl ip gr ip on the specimen 
without jaw serrat ion damage to the surface of the specimen. When using tabbed 
specimens, insert the coupon so that the grip jaws extend approximately 10 to 15 
mm [0.5 in.]  past the beginning of the tapered port ion of the tab. Coupons having 
tabs that extend beyond the grips are  prone to fai lure at the tab ends because of 
excessive inter laminar stresses.  

Start the test at the chosen loading and run unti l part failure . Record the force 
versus crosshead displacement, and the force versus strain .  I f  data collect ion is 
digital,  the sampling rate should be 2 to 3 recordings per second with a goal of a 
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minimum of 100 data points per test .  Note the method used to determine fai lure 
(visual,  sound, etc.)  Use this same method for all tests . Record the failure mode 
using a standardized report ing structure such as the one shown in ASTM D3039. 

19.2.24. CALCULATING TEST RESULTS  

Tensile Stress/Tensile Strength—Calculate the ultimate tensile strength, Ftu and report the 
results to three significant figures. If the tensile modulus is to be calculated, determine the tensile 
stress, σi, at each required data point.  

𝐹𝑡𝑢 = 𝑃𝑚𝑎𝑥/𝐴 

𝜎𝑖 =  𝑃𝑖/𝐴 

where: 

Ftu = ultimate tensile strength, MPa [psi]; 

Pmax = maximum force before failure, N [lbf]; 

σi = tensile stress at ith data point, MPa [psi]; 

Pi = force at ith data point, N [lbf]; and 

A = average cross-sectional area, mm2 [in.2]. 

Tensile Strain/Ultimate Tensile Strain—If tensile modulus or ultimate tensile strain is to be 
calculated, and material response is being determined by an extensometer, determine the tensile 
strain from the indicated displacement at each required data point and report the results to three 
significant figures. 

휀𝑖 = 𝛿𝑖/𝐿𝑔 

where: 

εi = tensile strain at ith data point, με; 

δi = extensometer displacement at ith data point, mm [in.]; 

Lg = extensometer gage length, mm [in.]. 

Tensile Modulus of Elasticity - To minimize potential effects of bending it is recommended that 
the strain data used for modulus of elasticity determination be the average of the indicated 
strains from each side of the specimen. In summary, if the percent bending is greater than 3 %, 
average the strains from the back-to-back gages of a like kind.  

𝐵𝑦 =
|휀𝑓 − 휀𝑏|

|휀𝑓 + 휀𝑏|
 

where: 

εf = indicated strain from front transducer, με; 
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εb = indicated strain from back transducer, με; and 

By = percent bending in specimen. 

19.2.25. SHORT BEAM CANTILEVER  

The test ing equipment crosshead speed should be set at 1.0 mm/min (0.05”/min) 
unless otherwise instructed. Record the diameter and mater ial of the nose and 
side supports. Insert the specimen into the test area by al igning and centering the 
specimen so that its longitudinal axis is perpendicular to the loading nose and 
side supports (see Figure 25). Adjust the span such that the span-to-measured 
thickness rat io is 4.0 +/ -0.3 mm (0.012”) .  The loading nose should be centered 
between the side supports within +/ - 0.3 mm. Both the loading nose and the side 
supports should overhang the specimen width by at least 2 mm at each side or at 
least the specimen thickness.  

 

8Figure 25 - Short Beam Test Specimen Inserted for Test (ASTM D2344-22, Figure 6) 

 

Apply the load to the specimen and record the data unt i l the load drops off  by 
30%, the specimen fai ls,  or the head travel exceeds the specimen thickness .  

Visually inspect the sample and record the fai lure mode . Photograph the 
specimens, incl 9uding an ident ify ing label .  Examples of typical fai lure modes are 
presented in ASTM D2234.  Report the maximum load observed, the load -
displacement curve, and the observed fai lure mode.  

19.2.26. CALCULATING TEST RESULTS  

Short beam strength is calculated as follows:  

 
8 Reprinted, with permission, from ASTM D2344 – 22, Standard Test Method for Short-Beam Strength of Polymer 
Matrix Composite Materials and Their Laminates, copyright ASTM International. A copy of the complete standard 
may be obtained from www.astm.org  
 

http://www.astm.org/
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𝐹𝑠𝑏𝑠 = 0.75 𝑥 
𝑃𝑚

𝑏 𝑥 ℎ
 

where:  

F sbs = short-beam strength, MPa (psi); 

Pm = maximum load observed during the test, N (lbf); 

b = measured specimen width, mm (in.), and 

h = measured specimen thickness, mm (in.) 

19.2.27. V-NOTCH SHEAR STRENGTH  

An act ive gage length of 1.5 mm [0.062 in.]  is recommended for most materials, 
although larger sizes may be more suitable for some woven fabrics. The act ive 
gage section area should not be so large as to extend signif icant ly beyond  the 
area in which shear strain is relat ively unif orm. Strain gages with a minimum 
normal strain range of approximately 3 % (yielding 6 % engineer ing shear strain)  
are recommended. The strain gages should be place centered around the loading 
axis in the gage section of the specimen and mounted at +45° and -45° to the 
loading axis. I f  twist ing becomes a problem, then mount gages on both sides of  
the specimen.  

 

10Figure 26 - Placement of Strain Gages on V-Notch Coupons (ASTM D5379-19, Figure 6) 

 

Measure the width across the notch, w, to the nearest 0.001” (25 μm) and the 
specimen thickness at the notch, h, to the nearest 0.0001” (2.5 μm) . Calculate the 
area; A = w x h. Conf irm the angle,  depth, and radius of the notch meet 
specif icat ion (See ASTM D5379).  

V-notch shear strength test ing requires the use of a special ized f ixture . See ASTM 
D5379 for ful l descript ion and Figure 27 below, taken from D5379.  

 
10 Reprinted, with permission, from ASTM D5379-19, Standard Test Method for Shear Properties of Composite 
Materials by the V-Notched Beam Method, copyright ASTM International. A copy of the complete standard may be 
obtained from www.astm.org  

http://www.astm.org/
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11Figure 27 - V-Notched Beam Test Fixture Schematic (ASTM D5379-19, Figure 3) 

 

Test speed should be set to affect a nearly constant strain rate in the gage section 
of the specimen. A shear strain rate of  0.01 per minute and a standard head 
displacement rate of  2 mm/min are suggested as standard . The specialized grip 
f ixture is installed into the cal ibrated test  machine and the grips al igned . This is 
done my moving the two grips of the f ixture unti l the back -wall  of the f ixture lower 
grip is co-planar with the back wall of the upper gr ip.  

Connect the strain gages to the data col lect ion system and calibrate as necessary.  

Zero the force system. Loosen the f ixture jaws enough the sample can be inserted 
into the grips. Instal l an al ignment tool into the lower jaw. Place the specimen 
loosely into both grips and adjust strain -gauge lead wires. Press the back side of  
the specimen f lat against the back wal l or  shims. Pul l the specimen alignment tool 
vert ical ly up into the notch to center the specimen v -notch relat ive to the f ixture 
in accordance with Figure 28.  

 

 
11 Reprinted, with permission, from ASTM D5379-19, Standard Test Method for Shear Properties of Composite 
Materials by the V-Notched Beam Method, copyright of ASTM International. A copy of the complete standard may 
be obtained from www.astm.org  

http://www.astm.org/
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12Figure 28 - Specimen Placement in the Fixture (ASTM D5379-19, Figure 10) 

 

While keeping the specimen centered, l ight ly t ighten the left -hand-side jaw (on 
the lower grip) to f ix the specimen. DO NOT OVERTIGHTEN THE JAW; over 
t ightening induces undesirable preload and may damage some materials.  There 
should now be some clearance between the specimen and the upper grip and no 
force showing on the test machine. I f  there is no clearance, or if  force on the 
specimen is indicated, adjust either the head, or the jaw of the upper grip, or both,  
unti l there is both clearance and zero  force. Recheck the specimen placement in 
the lower gr ip. Repeat if  necessary.  

Move the test ing machine head unti l the upper surface of the upper grip just  
contacts the upper surface of the r ight -hand side of the specimen, without loading 
it .  Zero the stra in gage instrumentat ion. Light ly t ighten the jaw of the upper, r ight -
hand, grip onto the r ight -hand side of the specimen. DO NOT OVERTIGHTEN THE 
JAW; over t ightening induces undesirable preload and may damage some 
materials. Preload should be minimized; however, a small amount of preload (40 
to 80 N [10 to 20 lbf] ) may be unavoidable in a given appl icat ion.  

The specimen should now be centered in the f ixture so that the l ine of act ion of  
the force acts direct ly through the center of the notch on the coupon. Both jaws 
have been l ight ly t ightened so that the specimen is contact ing the upper and lower 
grip surfaces on both left -  and r ight-hand sides and is l ight ly supported on the 
back side away from the gage section. Instrumentation checks are complete, and 
the specimen is now ready to complete the test.  

Apply the force to the specimen at the specif ied rate unt i l fai lure, whi le recording 
force versus strain or displacement . I f  using a digital data collect ion, use a 

 
12 Reprinted, with permission, from ASTM D5379-19, Standard Test Method for Shear Properties of Composite 
Materials by the V-Notched Beam Method, copyright ASTM International. A copy of the complete standard may be 
obtained from www.astm.org  

http://www.astm.org/
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sampling rate of 2 to 3 data points per second and target 100 data points per test . 
Record the force, strain and mode of damage if  in it ial  ply fai lures are noted .  
Record the maximum force of part fai lure,  and the strain at point of failure.  

19.2.28. CALCULATING TEST RESULTS  

Visually inspect the part and record the mode and locat ion of  the specimen failure . 
A standardized fai lure mode tool is found in ASTM D5379.  

The ult imate shear stress/ult imate strength is calculated to three signif icant digits 
as fol lows:  

𝐹𝑢 =  
𝑃𝑢

𝐴
 

The shear modulus is calculated by determining the shear stress at each data 
point as fol lows:  

𝜏𝑖 =
𝑃𝑢

𝐴
 

Where: 

Fu = ultimate strength, MPa [psi]; 

Pu = the lower of ultimate or force at 5 % engineering shear strain, N [lbf]; 

Τi = shear stress at ith data point, MPa [psi]; 

Pi = force at ith data point, N [lbf];  

A = cross-sectional area, mm2 [in.2] 

The Shear Strain is calculated from the normal strains at +45° and -45° as follows: 

𝛾𝑖 = |휀+45| + |휀−45| 

and ult imate strain is calculated as fol lows:  

𝛾𝑎 = min {
5%

𝛾 𝑎𝑡 𝑢𝑙𝑡𝑖𝑚𝑎𝑡𝑒 𝑙𝑜𝑎𝑑
 

where: 

γi = engineering shear strain at ith data point, με; 

ε+45 = + 45° normal strain at ith data point, με; 

ε−45 = −45° normal strain at ith data point, με; 

γa = ultimate engineering shear strain, με. 
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19.2.29. ADHESION STRENGTH (LAP SHEAR) 

To test the adhesive strength, the force required to break the adhesive bond is 
measured using ASTM D3163. The goal is to break the specimens at the glue 
joint,  not in the laminate itself .   

To test the specimens, place the specimens in the grips of the test ing machine so 
that the outer 25 mm (1 in.) of each end are in contact with the jaws and so that 
the long axis of the test specimen coincides with the direct ion of appl ied pull  
through the center l ine of the grip assembly. Apply the loading immediately to the 
specimen at the rate of 80 to 100 kg/cm2 (1200 to 1400 psi) of  the shear area per 
min. Continue loading to failure. This rate of loading wi l l  be approximated by a 
free crosshead speed of 1.3 mm (0.05 in.)/min . Record the load at fai lure and the 
nature and amount of this fai lure (cohesion in adhesive or laminate, or adhesion) 
for each specimen. Express al l fai l ing loads in pounds per square inch of shear 
area, calculated to the nearest 0.01 in 2 .  By bonding a ½” region on each coupon, 
the test area is one square inch, making the measured force, force  / in2 .  

19.3. EXPOSURE 

Materials are exposed to the fuel in separate jars, generally a one quart.  For 
example, the Bis A slow cure specimens are aged in a separate jar from t he Bis 
A fast cure specimens. Specimens of dif ferent materials are not aged in the same 
container because it  is possible that components may leach out into the fuel and 
react with other material specimens or components . Dif ferent  style test coupons 
of the same material may be aged in the same jar . Test specimens should be 
suspended or otherwise supported in the test f luid and not just laid in the bottom 
of the jar. This can be done by using a rack and wires to hang the specimens and 
then place in the jar .  The f i l l  level for each jar should be noted, this is facil i tated 
by f i l l ing each jar to the same mark.  

The jars should be stored at room temperature in an approved f lammables storage 
location or cabinet . Assure al l sample jars are thoroughly labeled in acco rdance 
with local regulat ions . Jar should be visual ly checked on a regular basis to confirm 
the presence of f lu id suff ic ient to cover the samples cont inues to remain in the 
jars. Top off the jars as necessary to maintain f luid levels . No f luid exchanges are 
required.  

Test durat ion is 4 weeks (28 days).  

19.4. POST TEST EXPOSURE 

Repeat al l pre-exposure test ing on specimens (See Section Pre-Exposure 
Measurements). Record all  data and determine the amount of change between 
pre-exposed median values and post -exposure median values. Compare the 
amount of change between exposure f luids and determine if  t here are any 
stat ist ically signif icant dif ferences.  
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20. DISTRIBUTION FILTER, COALESCER,& TANK COATINGS 

20.1. GENERAL MATERIALS 

In order to provide information on the compatibi l i ty of the f i l ter/coalescer housings 
with the fuel,  i t  is necessary to procure housings representat ive of those typical ly 
used in industry. See Appendix J for test  materials.  

In order to be used as a test vessel,  it  is  necessary to instal l plugs in al l 
ports/connections to provide seal ing of the housing dur ing the exposure test ing.  

In addit ion to the f i l t rat ion system, the coatings used on the interior of distr ibut ion 
storage tanks must be procured. These may be prepared by a tank manufacturer, 
for example the standard QC test coupons, or self-prepared using cold steel.  

20.2. PLEATED F ILTER TEST 

Filter functional ity can only be demonstrated on a f lowing r ig . No funct ionality 
test ing wi l l be done.  

20.2.1. TEST SPECIFIC MATERIALS  

Fuel f i l ters comprised of a pleated cel lulosic paper media are used to remove dirt  
and part iculates from the fuel .  They are comprised of an element that has a 
pleated paper element that is glued together . I t  is held within a cartr idge that has 
a rubber seal on the end. See Appendix J for a materials l ist .  

 

Figure 29 - Pleated Paper Filter 

20.2.2. SPECIMEN PREPARATION  

The purpose of f i l ter  material compatibi l i ty (see SAE J905 SEP2009 Fuel Fi lter 
Test Methods) is to confirm the f i l ter ’s abi l i ty to  maintain structural integrity 
without affect ing the physical propert ies of the fuel .  Measure the dimensions of 
the f i l ter (c ircumference, length, thickness of the pleat) .  Place a f i l ter cartr idge, 
as received, in a housing per manufacturer’s procedures .  



PAFI-MTP-002, FAA PAFI Materials Compatibility Test Plan   

Rev 0, Dated May 15, 2024  

 

121 | P a g e  
          PAFI-MTP-002  
 

20.2.3. EXPOSURE  

Fill the container with the test f luid to saturate and reasonably cover the cartr idge 
(approximately one gallon). Seal the housing or container . Repeat with the 
reference f luid. I f  re-using the housing, note which housing was the test and which 
the reference. Maintain this or ientat ion when reusing the housing . Also note the 
fuel sample identif icat ion and do not cross contaminate the test f lu ids between 
housings.  

Place the container in a room temperature storage area  appropriate for the storage 
of f lammable l iquids.  The temperature should be maintained at approximately 70 
°F to 77 °F (21 °C to 25 °C) for the durat ion of the test .  Al low test to run 500 hours 
(21 days).  

20.2.4. POST TEST MEASUREMENTS  

At the end of the 500 hours , v isually inspect the housing, part icularly any 
elastomeric seals, paint staining, or corrosion . Open the container and l if t  the 
f i l ter from the f luid. Visually evaluate the fuel and f i l ter .  Note color changes to the 
fuel,  distort ions to the f i l ter,  and deposits. Al low the f luid to drain back into the 
container and retain the sample for subsequent test ing.  

After draining the f i l ter,  evaluate the f i l ter for any physical changes or any 
dis integrat ion of the end caps, seal ing adhesive or media . Measure the 
circumference, length, and thickness of the pleat for comparison . For f i l ters which 
incorporate a support screen, it  is necessary to cut the support material from the 
f i l ter cartr idge to facil i tate inspect ion of the pleated f i l ter material.  

Test the fuel samples for Water Reaction, Surface Tension and Material migrat ions 
(methods below).  

20.2.5. CALCULATIONS  

No calculat ions related to the housing or f i l ter cartr idge are required.  

20.3. WATER COALESCER TEST 

Coalescer funct ional i ty or confirmat ion the media has not been disarmed can only 
be demonstrated on a f lowing r ig . No functional ity test ing wi l l  be done. 

20.3.1. TEST SPECIFIC MATERIALS  

Filter separator/coalescers work by providing a matrix onto which the water in the 
fuel wi l l  coalesce. This matrix is comprised of a network of f iberglass strands and 
a pleated media. The media is a phenol ic resin impregnated f iberglass, held within 
a cartr idge that has an aluminum core and a Buna -N gasket on the end.  
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Figure 30 – Velcon OS 51288 Coalescer/Separator Cartridge 

20.3.2. SPECIMEN PREPARATION  

Coalescers are self -contained units which do not require further preparation 
beyond inspection of the gasket on the end of the unit .  Place an element, as 
received, in a housing per manufacturer’s procedures.  

20.3.3. EXPOSURE  

Fill  the container with the test f lu id to saturate and reasonably cover the element 
(approximately one gallon). Seal the housing or container . Repeat with the 
reference f luid. I f  re-using the housing, note which housing was the test and which 
the reference. Maintain this or ientat ion when reusing the housing . Also note the 
fuel sample identif icat ion and do not cross contaminate the test f lu ids between 
housings.  

Place the container in a room temperature storage area appropriate for the storage 
of f lammable l iqu ids.  The temperature should be maintained at approximately 70 
°F to 77 °F (21 °C to 25 °C) for the durat ion of the test .  Al low test to run 500 hours 
(21 days).  

20.3.4. POST TEST MEASUREMENTS  

At the end of the 500 hours, v isually inspect the housing, part icularly any 
elastomeric seals, paint staining, or corrosion . Open the housing and l if t  the 
element from the f luid and al low the f luid to drain back into the container. Visually 
evaluate the fuel and coalescer. Note color changes to the fuel,  and deposits. 
Retain this f luid for subsequent tests.  

After draining the element, evaluate the specimen for any physical changes or any 
dis integrat ion of the end caps, seal ing adhesive or media .  

Test the fuel samples for Water Reaction, Surface Tension and Material migrat ions 
(methods below).  
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20.3.5. CALCULATIONS  

No calculat ions related to the housing or cartr idge are required.  

20.4. WATER REACTION TESTING  

To determine the presence of water-soluble contaminants in the sample that may 
have been leached from the f i l ter media,  the fuel should be tested for its water 
reaction per ASTM D1094.  

1) Prepare a 100 ml graduated cyl inder and stopper that has been cleaned to 
remove al l traces of oi l .  This can be done either by f lushing with n -hexane 
fol lowed by cleaning with a non- ionic glass cleaning solut ion or chromate 
glass cleaning solut ion. Fol lowing the cleaning with the glass cleaning 
solut ion, r inse the cyl inder and stopper with dist i l led water and then with 
phosphate buffer solut ion. Al low cylinder and stopper to drain.  

2) Measure 20 ml of phosphate buffer at room temperature into the cylinder 
and record the volume to the nearest 0.5 ml . Add 80 ml of the fuel to be 
tested, also at room temperature . Stopper the cyl inder . Shake, not swir l,  
the sample for 2 minutes to create an emulsion . Place the cylinder on a 
vibrat ion free surface and al low to sett le undisturbed for 5 minutes.  

3) Without picking up the cyl inder, view the cylinder in dif fused l ight for the 
change in volume of the aqueous layer to the nearest 0.5 ml,  the degree of  
separat ion of the two phases, and the condit ion of the inter face layer in 
accordance with ASTM D1094 Table 2 . 

20.5. INTERFACIAL TENSION (SURFACE TENSION) 

To evaluate impact on the abi l i ty of the f luid samples to shed water caused by 
leaching mater ials from the cartr idges, the f uel should be tested for changes in 
surface tension per ASTM D1331. This is only a test of  the fuel and not a test of 
the cont inued funct ional ity of the hardware.  

1) Al l glassware used requires cleaning with a non - ionic glass cleaning 
solut ion or a chromate g lass cleaning solut ion, fol lowed by a thorough 
r insing with dist i l led water . The plat inum ring from the surface tensiometer 
should also be cleaned with a suitable solvent and r insed with dist i l led 
water. Allow to dry and then heat r ing to white hot in a gas f lame. 

2) Calibrate the tensiometer prior to use per the instrument instruct ions . Make 
sure the instrument is level dur ing the cal ibrat ion and any subsequent tests . 
An example cal ibrat ion procedure is included in D1331 if  none is provided 
with the individual tensiometer.  

3) After the unit  is cal ibrated, confirm the unit  is level and instal l the cleaned 
plat inum ring. Check the plane of the r ing and set the dial and Vernier at 
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zero. Adjust the rear adjust ing screw so that the index level of the arm is 
opposite the reference mark on the mirror . Place the test solut ion in a clean 
vessel and place the vessel on the sample platform . Raise the sample 
platform so that the r ing is just submerged.  

4) Lower the platform slowly, at the same t ime applying torsion to the wire  by 
means of the dial adjust ing screw. The goal is to keep the r ing at the zero 
posit ion. The surface tension is the dial reading when the r ing breaks the 
surface. Make at least three measurements . Record and report the 
temperature of the f luid and the t ime it  took to make the measurement.  

20.5.1. CALCULATIONS  

Because the supplied f luids are unknowns, their values for correct ion (F) are not 
currently available, therefore, report the surface tension as an uncorrected value 
in grams/centimeter with a notat ion.  

20.6. MATERIAL MIGRATION BY VACUUM F ILTRATION 

In order to determine whether degradation suff ic ient enough to cause f i l ter  
breakdown has occurred either due to adhesive fai lure, extract ion from seals and 
gaskets, or removal of material from the f i l ter media , the relat ive amount of 
contaminant that is present in the fuel after exposure test ing is determined . This 
is done using a standard laboratory vacuum f i l t rat ion . One such method is 
descr ibed in ASTM D2276. A known volume of f lu id is f i l tered through a pre -
weighed membrane f i l ter and the increase in mass is determined . This change in 
mass is compared to the change in mass of a reference membrane f i l ter that is 
located under the test f i l ter and the actual contaminant mass determined.  

1) Either prepare matched weight membrane f i l ters or procure membrane 
f i l ters in matched weight sets .  

2) Al l glassware used in this method must be cleaned by washing with non -
ionic glass cleaning solut ion, r insing with dist i l led water, r insing with f i l tered 
isopropanol, and r insing with f i l tered f lushing f luid. Al low to dry.  

3) To prepare matched weight f i l ters, use forceps to place the test and control 
membranes side by side on clean glass support rods in a clean petr i dish . 
Cover with clean l ids, sl ight ly ajar, and place the petr i dish and membrane s 
in a 90 °C (200 °F) oven for 30 minutes . Remove from the oven, st i l l  covered 
but ajar and allow to cool and equi l ibrate to ambient condit ions for 30 
minutes. Using forceps and only handling the by the edge, take the control 
f i l ter and weigh on an analyt ical balance.  Return the membrane to the petr i  
dish. Repeat with the test membrane f i l ter .  Record the membrane masses.  

4) Flush the membrane support pad with the f lushing f luid and instal l into the 
f i l ter f lask.  
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5) Using clean forceps, place the weighed control membrane and the weighed 
test membrane on the support pad  of the f i l ter assembly . Assemble the 
f lask. Make sure a clean ground wire has been instal led in the f lask to 
mit igate stat ic charge bui ld up .  

6) Turn on the vacuum. 

7) Take the container of f luid to which the f i l ter has been exposed and shake 
thoroughly to assure al l contaminat ion has been suspended in the l iquid .  

8) Without permitt ing the sample to sett le, pour a 100 ml sample of f luid into 
a clean graduated cylinder and immediately pour this sample into t he top of 
f i l t rat ion apparatus with the vacuum running.  

9) With the vacuum st i l l  running, introduce approximately 250 ml of the f i l tered 
f lushing f luid into the f i l ter apparatus making sure to f lush down the sides .  

10) After al l observable f luid has been drawn through the f i l ter membranes, 
slowly release the vacuum.  

a. Note: if  the vacuum is released too quickly, any deposits on the f i l ter 
may be blown off .   

11) Remove the f i l ter assembly from above the membrane f i l ters and support .  
Careful ly remove the test and control f i l ters and place them back onto the 
clean supports in the clean petr i dish .  

12) Dry the f i l ters in a 90 °C (200 °F) oven for 30 minutes and reweigh, being 
careful not to disturb any contaminat ion that may be on the f i l ter surface.  

20.6.1. CALCULATIONS  

To determine the mass of contaminant present :  

((𝑊2 − 𝑊1) − (𝑊4 − 𝑊3))

𝑆𝑎𝑚𝑝𝑙𝑒 𝑉𝑜𝑙𝑢𝑚𝑒
  

Equation 22 - Mass of Contaminant 

Where: 

 W1 = init ia l mass of the test membrane  

 W2 = f inal mass of the test membrane  

 W3 = init ia l mass of the control membrane 

 W4 = f inal mass of the control membrane  

 Sample volume = 100 ml (unless other volume used)  



PAFI-MTP-002, FAA PAFI Materials Compatibility Test Plan   

Rev 0, Dated May 15, 2024  

 

126 | P a g e  
          PAFI-MTP-002  
 

20.7. D ISTRIBUTION TANK COATINGS 

20.7.1. TEST SPECIFIC MATERIALS  

Test panels of a minimum of 2” x 2” are recommended. Test panels should be 
constructed of cold  steel and the specif ied coat ing systems appl ied . I t  is 
acceptable to procure QC test panels from a fuel tank manufacturer . Panels must 
be fully ident if ied by the manufacturer as to system ident if icat ion . See Appendix 
J for required systems. A traveler  specimen, a panel which is handled in the same 
manner as the test specimens,  but not exposed to fuel shall also be prepared.  

20.7.2. SPECIMEN PREPARATION  

1) Photograph each panel under controlled l ight ing and camera sett ings .  

2) Test the sample paint Rockwell hardness per ASTM E-18 with a HR15XW 
type indentor.  

a. Alternatively, hardness may be measured per ASTM D2240, Shore D.  

3) Take three pre-exposure readings were taken on the left  side of each test 
panel.  Three readings, post-exposure wi l l  be taken on the r ight side of the 
same surface.  

a. Avoid test ing in the area where the adhesion  has is to be inscribed.  

b. Any specimen not meeting the hardness may be insuff iciently cured 
and should not be used.  

4) Cut an “X” into the surface of the panel per ASTM D3359. This “X” is the 
industry standard adhesion test and can be related to a scratch in an aircraft  
painted surface. Avoid the area where the hardness test was performed.  

5) Determine pre-exposure adhesion test per ASTM D3359 . 

20.7.3. EXPOSURE  

Tank coat ing specimens with the ASTM D3359 “X” cuts are placed into a test 
container and covered with fuel .  The test surface on panels shal l not be in contact  
with other specimens or with the exposure container.  

Expose specimens for 28 days without fuel change at 71 °C (160 °F). Routinely 
inspect the containers to confirm fuel f i l l  and add fuel if  necessary . Continued fuel 
loss of more than 5 mL over a 7-day per iod indicates insuff icient seal ing and shal l  
be corrected. 

20.7.4. POST TEST MEASUREMENTS  

1) At the end of the 28-day exposure, r inse the specimens with isopropanol and 
al low to dry.  
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2) Perform adhesion test per ASTM D3359.  

a) Report results comparative to the 100LL exposed panels and to the 
unexposed traveler panel.  

3) Measure coating hardness per ASTM E-18. Measurements wi l l be taken on the 
r ight s ide of the same surface as the pre-exposure specimens. 

a) I f  ASTM D2240, Shore D was done pre -exposure, repeat post -exposure.  

20.7.5. CALCULATIONS  

No special calculat ions are required.  

21. VENDOR SUPPLIED MATERIALS 

21.1. GENERAL MATERIALS 

In order to provide information on the compatibi l i ty of mater ials with the fuel  which 
are specif ic to, and/or proprietary to individual original equipment manufacturers  
(OEM), it  is necessary to procure materials direct ly from the OEMs. This includes 
instances where the provided mil itary or industry specif icat ion covers a var iety of 
formulat ions or construct ions, or which do not provide enough specif icity to be 
used to procure materials comparable to those used by the OEM.  In other cases, 
there is only an OEM part number, and no futher informat ion on the material is 
available.  In those instances it  is necessary to procure the specif ic material used 
by the OEM, direct ly from the OEM See Appendix K for test materials.  

21.2. FLAT STOCK 

Materials which are procured as f lat stock are used to produce items such as 
gaskets.  These materials may be tested using standard industry  pract ices;  
specif ical ly tensi le/elongat ion, density, volume ch ange, and hardness.  

21.3. TENSILE/ELONGATION,  HARDNESS,  DENSITY,  AND VOLUME 

21.3.1. MATERIALS  

1) MIL-PRF-6855, Piper P/N 187-433 Synthetic Rubber Sheet  

2) Fairprene, Lycoming P/N BN-0002.05 

3) ASTM D910 compliant aviat ion gasol ine produced with the high aromatic 
content  

4) Candidate fuel(s)  
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21.3.2. SPECIMEN PREPARATION  

1) Cut ASTM D471 1” x 2” volume change specimens  

2) Cut ASTM D412 Die C tensile/elongation “dog bone” specimens  

3) Label each individual specimen with a unique ident if icat ion .  

4) Measure mater ial  thickness in compliance with ASTM D412, Section 6.3.  

5) Measure the Shore A durometer in compliance with ASTM D 2240.  

6) Measure the unexposed density in compliance with D471  

7) Determine pre-exposure tensi le/elongat ion values. Testing shal l be in 
compliance with ASTM D412, Section 12.  

8) Photograph examples of each specimen type.  

21.3.3. EXPOSURE TESTING  

1) Hang a minimum of four, dog bone specimens on non-reactive hangers such 
that specimens do not interfere with each  other. The height of the hanging 
rack shal l be suff ic iently tal l that specimens hang freely and do not kink at  
the bottom or rest on the f loor of the container .  

2) Place a minimum of three volume change specimens in such a way they do 
not lay f lat on the bottom of the container and do not interfere with each 
other.  I f using the same container as the tensi le specimens, confirm the 
volume change specimens are not interfering with the the dog bone 
specimens. 

3) Expose the samples at room temperature and the elevated temperature 
specif ied in Appendix K, per ASTM D471 for a total of 28 days with a fuel 
change at  day 14.  

4) After 14 days remove the sample containers and ref i l l  each container with 
fresh fuel.  Return the containers to the sample test chamber.  

21.3.4. POST EXPOSURE MEASUREMENTS  

1) Photograph and visual ly inspect each specimen immediately af ter removing 
specimens from the test f lu id.   

2) Measure each dimension specimen in the same manner as init ia l ly.  Record 
the specif ic specimen identif ier and the measurements.  

3) Weigh each dimension specimen in the same manner as init ia l ly.  For parts 
whose weight does not stabi l ize, that is they cont inue to lose weight as they 
sit  on the balance, record the init ial weight observed.  Also make note that 
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the part is cont inuing to lose weight.  Record the specif ic specimen identif ier 
and the measurements 

4) Determine the post exposure density  

5) Using the same method as init ia l ly, determine the tensi le and elongation 
values for the post exposure specimens.   

21.3.5. CALCULATIONS  

1) For tensile strength,  

𝑇 = 𝐹/𝐴 
 

Equation 23 - Tensile Strength 

where: T = tensi le strength,  
F = breaking force, and 
A = the cross-sect ional area  

𝑇𝑆𝑠 =  
𝐹

𝐴(1 +
∆𝑉
100)

2
3⁄
 

Equation 24 Tensile Strength after Exposure 

where:  TSs  =  tensi le stress based on swollen unstretched cross -sect ional  
area 

 F    =  observed force 
 A    = original unstretched cross-sect ional area 
 ∆V  =  volume swell after immersion, % 

2) For elongation,  

𝐸 =
100 (𝐿 − 𝐿𝑜)

𝐿𝑜
 

where:  E =  elongat ion in percent  
 L    =  distance between bench marks after extension  
 Lo   =  original distance between bench marks  

 

3) To express al l propert ies after immersion as a percentage change from t he 
original propert ies  (hardness, mass, density, volume, etc.) ,  use the 
fol lowing formula: 

∆𝑷, % =  
𝑷𝒊 − 𝑷𝒐

𝑷𝒐

∗ 𝟏𝟎𝟎 

 
Equation 25 Change in Properties after Exposure 
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where:  ∆P =  The change in a given property ( length, thickness, 
hardness, elongation, etc.)  

 P i     =  property value after immersion 
 Po     = original property value  

4) Test results shal l be reported as the average values of the specimens . Al l 
of the measured values shal l be used unless a specif ic, definable reason 
for excluding a value is ident if ied and documented.  

21.4. SHAPED SPECIMENS 

21.4.1. MATERIALS  

1) Piper 462-049 Gasket  

2) Piper 462-056 Gasket  

3) Piper 106927-001 Duckbil l  Check Valve  

4) ASTM D910 compliant aviat ion gasol ine produced with the high aromatic 
content  

5) Candidate fuel(s)  

21.4.2. SPECIMEN PREPARATION  

1) Volume/density  change specimens.   

a. Depending on the shape and size of the supplied gaskets, it  is unl ikely 
that 1” x 2” specimens can be prepared.  Specimens of a si ze and 
shape that is conducive to pre and post  property measurements is 
recommended.   The larger the piece, the more sensit ive to changes 
the specimen wil l be.   The more complex the shape, the more dif f icult  
the determination of volume wil l be.  

b. Finished parts such as the duckbil l  check valve wil l not be conducive 
to volume change measurements.  Measure only the density.  

2) Label each individual specimen with a unique ident if icat ion.  

3) Measure the unexposed density in compliance with D471  

4) Measure mater ial thickness in compliance with ASTM D412, Section 6.3.  

a. For f inished shaped parts, ident ify a conducive locat ion for measuring 
thickness.  Note the location and repeat the measurement in t he same 
location post exposure.  

5) Measure the Shore A durometer in compliance with ASTM D 2240.  
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a. For f inished shaped parts, it  may not be possible to ident ify a location 
for measuring Shore A durometer. Alternatively, attempt to determine 
Shore M durometer using a pressure foot conducive to an avai lable 
area on the part.   I f  i t  is not possible to determine the durometer, note 
this and cont inue with test ing.  

6) Photograph examples of each specimen type.  

21.4.3. EXPOSURE TESTING  

1) Hang a minimum of four specimens on non-react ive hangers such that  
specimens do not interfere with each. The height of the hanging rack shal l 
be suff ic iently tal l that specimens hang freely and do not k ink at the bottom 
or rest on the f loor of the container.  

2) Expose the samples at room temperature and the elevated temperature 
specif ied in Appendix K, per ASTM D471 for a total of 28 days with a fuel 
change at day 14.  

3) After 14 days remove the sample containers and ref i l l  each container with 
fresh fuel.  Return the containers to the sample test chamber.  

21.4.4. POST EXPOSURE MEASUREMENTS  

1) Photograph and visual ly inspect each specimen immediately af ter removing 
specimens from the test f lu id.   

2) Measure each dimension specimen in the same manner as init ia l ly.  Record 
the specif ic specimen identif ier and the measurements.  

3) Weigh each dimension specimen in the same manner as init ia l ly.  For parts 
whose weight does not stabi l ize, that is they cont inue to lose weight as they 
sit  on the balance, record the init ial weight observed.  Also make note that 
the part is cont inuing to lose weight.  Record the specif ic specimen identif ier 
and the measurements 

4) Determine the post exposure density  

5) Measure the durometer in the same manner as init ia l ly.   

6) Compare f lexibil i ty of the check valve pre and post exposure.  Qualitat ivel y 
comment on any changes in f lexibi l i ty , appearance of cracking, or other 
observed changes.  Compare dif ferences between the 100LL and test fuel  
exposed parts.  

21.4.5.  Calculations 
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1) To express al l propert ies after immersion as a percentage change from the 
original propert ies (hardness, mass, density, volume, etc.),  use the 
fol lowing formula:  

∆𝑷, % =  
𝑷𝒊 − 𝑷𝒐

𝑷𝒐
∗ 𝟏𝟎𝟎 

 

Equation 26 Change in Properties after Exposure  

where:  ∆P =  The change in a given property ( length, thickness, hardness, 
elongat ion, etc.)  

 P i     =  property value after immersion  

 Po     = original property value  

2) Test results shal l be reported as the average values of the specimens. Al l 
of the measured values shal l be used unless a spe cif ic, definable reason 
for excluding a value is ident if ied and documented.  

22. MANUFACTURER CONTROLLED WING TEST 

22.1. TEST SPECIFIC MATERIALS 

Test equipment shal l be designated by individual airframe manufacturers,  
including but not exclusive Piper, Cirrus, and Ce ssna.  Each manufacturer is 
responsible for ident ifying desired aircraf t  for test ing, and determining the state 
and type of sealant used in the “wet wing” product ion  

22.2. SPECIMEN PREPARATION 

The following information provides guidance on one means of preparat i on, but not  
the only means.  Specif ic preparation wi l l be at the discret ion of the individual 
airframe manufacturer.   

1) Identify the type of sealant current ly in the test art icle.  This includes but is 
not l imited to the sealant producer, sealant type, and s ealant class.  

2) Identify the state/condit ion of the sealant.  This includes information related 
to the date of installat ion, f l ight hours since instal lat ion, and any other 
informat ion related to the age and exposure condit ions exper ienced by the 
aircraft  s ince sealant installat ion.  

3) Photograph the condit ion of the sealant at mult iple locat ions prior to test.  

4) I f  pract ical,  conf irm the condit ion of the low point drain and any fuel f i l ters.  
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22.3. EXPOSURE 

Exposure condit ions are at the discret ion of the airframe manufa cturer.  The 
choice of exposure shal l be ful ly documented, including but not l imited to:  

1) Durat ion of exposure on a given test fuel;  100LL, unleaded fuel,  other  

a. Document whether the exposure was 100% on one fuel,  or if  there 
was a fuel swap.  I f  there was a  swap, how long was each exposure 
and other pert inent information on fuel switching  

2) Temperature prof i le of exposure; ambient, f l ight envelope, elevated, etc.  

3) Document the volume of fuel used throughout the exposure and whether the 
consumpt ion of the fuel was due to f l ight  test or physical exchange (drain 
and ref i l l) .  

4) Test durat ion is at the discret ion of the airframe manufacturer.  

22.4. POST TEST MEASUREMENTS 

The fol lowing information provides guidance on one means of post test evaluation,  
but not the only means. Specif ic preparation wi l l  be at the discret ion of the 
individual airframe manufacturer.  

1) Visually inspect the condit ion of the sealant after exposure.  Note and 
photograph any observed anomalies, paying part icular attention to areas 
documented pr ior to the exposure.  

2) Visually inspect and document the condit ion of the fuel in the low point drain 
and in any fuel f i l ters.  Pay part icular attention to the presence of debris 
related to the wing tank sealant.  

23. PASS/FAIL CRITERIA 

The fol lowing pass/fai l cr iter ia have been ident if ied for the PAFI Mater ials Test 
Plan. Pass/Fai l cr iter ia may have been developed from qual ity control and mater ial 
val idat ion test ing and as such may not be comparable for f lu id exposure test ing 
results.  

The fol lowing pass/fai l cr iter ia wi l l  be used to determine performance unless the 
f inal results for the D910 compliant 100LL aviat ion gasol ine do not meet the 
presented cr iteria. In the case the 100LL values do not meet the criter ia  the 
measured results for the 100LL shal l be used as the pass/fai l  value.  

Where the original,  unexposed materials do not meet the specif ied values, this 
value shal l be used as the basel ine and the deviat ion noted.  
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23.1. TASK 1  –  MIL-DTL-6000  HOSE TEST 

23.1.1. HOSE PROPERTY TESTING  

1) Per MIL-DTL-6000, §3.5.8.3, the increase in specimen volume shall not be 
greater than 85%. 

2) Per MIL-DTL-6000, §3.5.9, the original tensile strength of the unexposed 
hose shall be greater than 6.9 MPa (1,000 psi) .  Fol lowing the fuel exposure, 
the tensile strength shal l not be less than 45% of the or iginal tensi le 
strength §3.5.9.1.  

3) Per MIL-DTL-6000, §3.5.10, the or iginal ult imate elongation of the 
unexposed hose shall not be less than 250% . Fol lowing the fuel exposure, 
the ult imate elongat ion shal l not be less than 50% o f the original elongation 
per §3.5.10.3.  

23.1.2. HOSE INTERNAL SOAK TESTING  

1) The increase in the inner diameter shal l not be greater than 25% of the 
original outside diameter  value and shall not be less than 75% of the or iginal  
inside diameter value.  

23.2. TASK 2  –BLADDER 

1) Per FAA TSO-C80, Paragraph 12.1, following test ing , the non-volat i le gum 
residue shal l be less than 60 mg/ 100 mL. 

2) Per FAA TSO-C80, Paragraph 12.1.1, fol lowing test ing , the stoved gum 
residue shal l be less than 20 mg / 100 mL.  

3) Per FAA TSO-C80, Paragraph 8, following exposure, the bladder sheet shal l  
show no leakage or staining from the bladder, and no delamination,  
cracking, bl ister ing,  or other indications of degradat ion of  the exposed 
surface.  

23.3. TASK 3  –  POLYSULFIDE TESTING 

Evaluat ion of the sealants shal l be performed in accordance with MIL-HDBK-510, 
Appendix D, §D.5.10.2. This evaluation requirement is based on variat ions of a 
test fuel from a basel ine fuel .  Allowable variat ions are based on the standard 
deviat ion of the test methods. The pass/fai l cr iter ia provided in MIL -HDBK-510 are 
taken from the material specif icat ions where appl icable . When specif icat ion l imits 
were not available,  requirements were taken from similar materials in other 
programs.  

I t  is recognized that the pass/fai l cr iter ia, developed from the sealant  
specif icat ions are a compromise between the criteria provided following exposure 
with test fuel which has similar it ies to aviat ion gasol ine,  and the exposure 
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temperatures and t imes. Al l of the provided pass/fai l cr iter ia have been subjected 
to sealant manufacturer review and have been accepted . Ult imately, in the case 
where result ing values when exposed to 100LL do not comply with the pass/fail  
cr iter ia provided, these actual values wil l be used for the comparative analysis.  

1) Each sealant ’s values measured on day 28 and 42 shall be stabi l ized within 
10% of the 14-day values for each property; Hardness, Tensi le, Elongat ion, 
and Volume Swell .  The purpose of this requirement is to assure the effect  
of the exposure f luid on the sealant does not continue to change over t ime.  

a. I t  is recognized the absolute measured values are small enough that 
the 10% change value may be less than the repeatabil i ty of the test . 
This should be noted in the f inal report.  

2) Specif ic pass/fai l cr iter ia for each of the sealants are provided in the 
fol lowing table.  

3) The results from the AMS3281 on the f iber reinforced composite shal l be a 
report only of the results . The results shall include the unexposed peel 
strength, the 100LL high aromatic exposed peel strength, the typical 100LL 
exposed peel strength, and the test fuel exposed peel strength at each 
exposure durat ion.  

4)  The Buna-N Topcoat, “Slosh Coat” evaluation is performed in accordance 
with SAE AMS-S-4383. This evaluat ion is also based on var iat ion of a test 
fuel from a basel ine fuel .  The pass/fai l cr iter ia, developed from the sealant  
specif icat ion is also a compromise between the cr iter ia provided . The 
specif ic pass/fail cr iter ia for the topcoat are provided below.  

 
 
 

Table 1 – Pass/Fail Criteria of Fuel Tank Sealants 

    

Test Test Procedure 

Evaluation Criteria 

Description Spec/Product 
Test Requirements 
@ 42 Days 

Test Requirement 
@ 70 Days 

Polysulfide 
Dichromate 

Cured 

SAE-AMS-8802 
Type 1, Class B-

2 

Peel Strength SAE AS5127/1 
>20 lbin / 100% 

cohesion 
>7 lbin / 100% 

cohesion 

Hardness, Shore 
A 

ASTM D2240 
or SAE 
AS5127/1 > 35 pts   

Tensile Strength 
ASTM D412 or 
SAE AS5127/1 > 50 psi   

Elongation 
ASTM D412 or 
SAE AS5127/1 > 200%   

Volume Swell 
ASTM D471 or 
SAE AS5127/1 -10% to 10%   
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Test Test Procedure 

Evaluation Criteria 

Description Spec/Product 
Test Requirements 
@ 42 Days 

Test Requirement 
@ 70 Days 

Polysulfide 
Manganese 

Cured 

SAE-AMS-8802 
Type 2, Class B-

2 

Peel Strength SAE AS5127/1 
>20 lbin / 100% 

cohesion 
>7 lbin / 100% 

cohesion 

Hardness, Shore 
A 

ASTM D2240 
or SAE 
AS5127/1 > 35 pts   

Tensile Strength 
ASTM D412 or 
SAE AS5127/1 > 50 psi   

Elongation 
ASTM D412 or 
SAE AS5127/1 > 200%   

Volume Swell 
ASTM D471 or 
SAE AS5127/1 -10% to 10%   

Polysulfide 
SAE-AMS-3276 
Type 2, Class B-

2 

Peel Strength SAE AS5127/1 
>20 lbin / 100% 

cohesion 
>20 lbin / 100% 

cohesion 

Hardness, Shore 
A 

ASTM D2240 
or SAE 
AS5127/1 > 35 pts   

Tensile Strength 
ASTM D412 or 
SAE AS5127/1 > 125 psi   

Elongation 
ASTM D412 or 
SAE AS5127/1 > 100%   

Volume Swell 
ASTM D471 or 
SAE AS5127/1 ≤15%   

Polythioether 
SAE-AMS-3277 
Type 2, Class B-

2 

Peel Strength SAE AS5127/1 
>20 lbin / 100% 

cohesion 
>20 lbin / 100% 

cohesion 

Hardness, Shore 
A 

ASTM D2240 
or SAE 
AS5127/1 > 30 pts   

Tensile Strength 
ASTM D412 or 
SAE AS5127/1 > 125 psi   

Elongation 
ASTM D412 or 
SAE AS5127/1 > 100%   

Volume Swell 
ASTM D471 or 
SAE AS5127/1 ≤25%   

Polysulfide, 
Lightweight 

SAE-AMS-3281 
Type 1, Class B-

1/2 

Peel Strength SAE AS5127/1 
>20 lbin / 100% 

cohesion 
>20 lbin / 100% 

cohesion 

Hardness, Shore 
A 

ASTM D2240 
or SAE 
AS5127/1 > 35 pts   

Tensile Strength 
ASTM D412 or 
SAE AS5127/1 > 125 psi   

Elongation 
ASTM D412 or 
SAE AS5127/1 > 100%   

Volume Swell 
ASTM D471 or 
SAE AS5127/1 ≤20%   

Polysulfide, 
Lightweight Peel Strength SAE AS5127/1 

>20 lbin / 100% 
cohesion 

>20 lbin / 100% 
cohesion 
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Test Test Procedure 

Evaluation Criteria 

Description Spec/Product 
Test Requirements 
@ 42 Days 

Test Requirement 
@ 70 Days 

SAE-AMS-3281 
Type 2, Class B-

1/2 

Hardness, Shore 
A 

ASTM D2240 
or SAE 
AS5127/1 > 35 pts   

Tensile Strength 
ASTM D412 or 
SAE AS5127/1 > 125 psi   

Elongation 
ASTM D412 or 
SAE AS5127/1 > 100%   

Volume Swell 
ASTM D471 or 
SAE AS5127/1 ≤20%   

Polysulfide, Low 
Temperature 

Curing 

SAE-AMS-
83318 Class B-

1/6 

Peel Strength SAE AS5127/1 
>10 lbin / 100% 

cohesion 
>10 lbin / 100% 

cohesion 

Hardness, Shore 
A 

ASTM D2240 
or SAE 
AS5127/1 > 35 pts   

Tensile Strength 
ASTM D412 or 
SAE AS5127/1 > 180 psi   

Elongation 
ASTM D412 or 
SAE AS5127/1 > 100%   

Volume Swell 
ASTM D471 or 
SAE AS5127/1 Report Change   

Polysulfide, Low 
Adhesion 

SAE-AMS-3284 
Type 2, Class B-

2 

Hardness, Shore 
A ASTM D2240  Report Change   
Tensile Strength ASTM D412  Report Change   
Elongation ASTM D412 Report Change   

Volume Swell ASTM D471 Report Change   

Polysulfide 
Manganese 

Cured 

SAE-AMS-8802 
Type 2, Class A-

2 

Peel Strength SAE AS5127/1 
>20 lbin / 100% 

cohesion 
>7 lbin / 100% 

cohesion 

Hardness, Shore 
A 

ASTM D2240 
or SAE 
AS5127/1 > 35 pts   

Tensile Strength 
ASTM D412 or 
SAE AS5127/1 > 50 psi   

Elongation 
ASTM D412 or 
SAE AS5127/1 > 200%   

Volume Swell 
ASTM D471 or 
SAE AS5127/1 -10% to 10%   

 

Table 2 - Pass/Fail Criteria of Buna-N Topcoat 

    

Test 
Test 

Procedure 

Evaluation Criteria 

Description Spec/Product 
7 days @ 60 °C (140 
°F) 

Sealing 
Compound 

Topcoat “Slosh 
Coat” 

SAE-AMS-
4383 Peel Strength AMS-S-4383 

4.6.8 

22 psi from the  
MIL-S-8802 layer 
30 psi from the 

aluminum 
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23.4. TASK 4  –ELASTOMERIC TESTING (O-RINGS) 
 

Table 3 - Pass/Fail Criteria of Elastomeric O-Rings 
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23.5. TASK 5  –  PAINT TESTING 

1) No loss of adhesion greater than that of the 100LL exposed panel  when tested 
in compliance with ASTM D3359 with the except ion of cutt ing the “X” before 
exposure rather than after . This is comparable to a scratch in the paint.  

2) No staining greater than that of the 100LL . Staining determined to be greater 
than 100LL wil l be reviewed by the TAC for degree of concern.  

23.6. TASK 6  –  FABRIC TESTING  

Due to the structural requirements of a fabric covered structure, any loss of fabric 
system integrity is cr it ical and unacceptable.  

1) No loss of  tensi le strength greater than that of the 100LL exposed fabr ic 
when tested in accordance with ASTM D5035 . This includes the attached 
seam, the unattached seam, and the open area.  

2) No loss of adhesion greater than that of the 100LL exposed seam, either at 
the seam glued to the support structure or at the unsupported seam.  

3) No loss of cross- l inking greater than that of the 100LL exposed fabric.  Loss 
of cross- l inking may be indicated by removal of the coat ing when rubbed 
with a cotton cloth, or by cracking, bubbl ing, or other v is ible damage to the 
coating.  

23.7. TASK 7  –  D ISTRIBUTION HOSE TESTING 

1) Al l results are reported comparatively . Changes in volume, density, weight, 
and hardness should be within 10 % of the 100LL results or the repeatabil i ty 
of the test,  whichever is larger . Results greater than 10% shal l be noted for 
evaluat ion.  

2) No loss of adhesion greater than that of the 100LL exposed specimens when 
tested in compliance with ASTM D413.  

3) After 16 weeks, any propensity for permeation of the fuel throu gh the hose 
surface observed as f luid loss without leakage, should be equivalent to or 
less than 100LL losses.  

4) During proof test ing, there should be no leakage, distort ion of the hose, loss 
of f i t t ings, or other indication of structural failure.  

23.8. TASK 8  –  COMPOSITE RESIN AND FABRIC 

23.8.1. INITIAL SCREENING TEST OF NEAT RESIN AND ADHESIVES  

For init ia l screening test ing of neat resin and adhesive, changes in weight, 
density, and glass transit ion temperature before and after f lu id exposure shal l  
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be compared. I f  the amount of change in a property is stat ist ically dif ferent and 
greater than 10%, from the 100LL exposed specimens, especially when data is 
reviewed as a group, the material shall be considered compromised and 
considered a fail .   

23.8.2. PHYSICAL PROPERTY TESTING OF F INISHED COMPOSITES  

For materials tested as f inished composite systems, changes in median 
hardness, tensi le/elongat ion, v -notch, or short beam propert ies that are 
stat ist ically dif ferent and greater than 10%, from the 100LL exposed 
specimens, shal l be considered a fail.  

23.9. TASK 9  –  D ISTRIBUTION FUEL F ILTERS/COALESCERS 

23.9.1. HOUSINGS  

Housings should show no more response to the condit ion of the seals, paint,  and 
metal housing than that caused by 100LL . Staining is of concern due to the 
possibil i ty of interpret ing the condit ion as corrosion (rust) .  Removal or l i f t ing of 
paint is of concern related to a loss of surface protect ion to the housing.  

23.9.2. F ILTER CARTRIDGES  

Filter cartr idges shal l show no greater response related to changes in dimension, 
distort ion of f i l ter media, or changes in seal condit ion than that experienced by 
100LL exposure. Distort ion may cause cartr idges to “ jam” in the f i l ter housing, 
burst ing of the cartr idge, or a loss of f i l t rat ion capabi l ity .  Losses in adhesion of 
the f i l ter media adhesives may result  in fai lure of the pleated f i l ter structure,  
result ing in a loss of  f i l t rat ion capabi l ity.  

Changes in the water reaction or surface tension of the fuel fol lowing exposure 
that are greater than those experienced when exposed to 100LL suggest 
extract ion of mater ials from the f i l ter cartr idge which may indicate incompat ibi l i ty 
of the materials and/or loss of f i l t rat ion capabi l ity.  

Greater f i l ter material migrat ion fol lowing exposure to the test fuel as compared 
to those exposed to 100LL suggests media incompatibi l i ty of the materials and/or 
loss of f i l t rat ion capabi l ity .  

23.9.3. COALESCER CARTRIDGES  

Coalescer cartr idges shal l show no greater response related to seal condit ion than 
that exper ienced by 100LL exposure .  

Changes in the water reaction or surface tension of the fuel fol lowing exposure 
that are greater than those experienced when exposed to 100LL suggest 
extract ion of mater ials from the f i l ter cartr idge which may indicate incompat ibi l i ty 
of the materials and/or loss of coalescence capabi l ity.  
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Greater material migrat ion following exposure to the test fuel as compared to 
100LL suggests media incompatibi l i ty of the materials.  

23.10. TASK 10  –  VENDOR SUPPLIED MATERIALS 

No pass fai l cr iter ia are provided.  Evaluat ion and assessment are under the 
purview of the individual equipment manufacturers.  

23.11. TASK 11  –  WING TANK TESTING  

No pass fai l cr iter ia are provided.  Evaluat ion and assessment are under the 
purview of the individual air frame manufacturers.  

24. TEST PERSONNEL 
The test ing source shall identify a single POC for conduct of th is test ing. This 
POC shal l be equivalent to a Test Director who shall have the author ity for 
oversight and supervis ion of those conducting the test .  The identif ied POC shal l 
have responsibil i ty during the test for decisions regarding executing and integrity 
of the test .  This local POC for the test ing shal l have the FAA point of contact  
clearly identif ied and contact information available.  

The local designated POC is not a FAA designated representat ive and does not 
have authority to witness test ing for the FAA. While the FAA may choose to ident ify 
this person as a designated representat ive, this identif icat ion as such is solely at 
the discret ion of the FAA. Any ident if icat ion of the POC as the designated FAA 
representat ive for the purposes of witnessing tests must be made prior to any 
test ing occurr ing.  

25. TEST RESULTS REPORT 
Objective of the test ing specif ied  is to generate data support ing a f uel formulator’s 
part ic ipation in the FAA PAFI test ing program with the intent of  demonstrat ion that  
the compatibi l i ty of materials deemed sensit ive to fuel formulat ions remain within 
acceptable l imits for the use of the offered fuels . The report document ing the test  
results pursuant to this Test Plan shal l include the support ing data, observations,  
test art icles, and fuel cert if icat ions . I t  shal l also include the identif icat ion of test 
equipment used, and evidence of equipment calibrat ion or val idat ion as 
appropr iate. A table showing graphically the test results, compliance to the 
pass/fail cr iter ia, and the actual test results shal l be provided.  

26. REFERENCES 
In addit ion to the reference mater ial of Section 5`, the fol lowing references are 
related to the test ing described.  

1) ASTM D910, “Standard Specif icat ion for Aviat ion Gasoline”  
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2) ASTM D4306 “Standard Pract ice for Aviat ion Fuel Sample Containers for 
Tests Affected by Trace Contaminants ”  

3) ASTM D5687 “Standard Guide for Preparation of Flat Composite Panels wit h 
Processing Guidelines for Specimen Preparation ” 

4) PAFI-FSP-001 “PAFI Phase II  Fuel Sampling Plan”  

5) FAA UAT ARC Final Report ,  dated 17 February 2012.  
http://www.faa.gov/about/init iat ives/avgas/archive/2012-10-05  

6) EI-1550 “Handbook on equipment used for the maintenance and del ivery of 
clean aviat ion fuel”  

7) EI-1581 “Specif icat ions and laboratory qual if icat ion procedures for aviat ion 
fuel f i l ter/water separators”  

 

– END OF TEXT – 

 

 

  

http://www.faa.gov/about/initiatives/avgas/archive/2012-10-05
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27. APPENDICES 
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APPENDIX A 

TEST FUEL COA REQUIREMENTS  
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TEST FUEL COA  REQUIREMENTS  
 

Note that this information is required for the candidate fuel, as well as for any 

MS100LL and FBO100LL fuels that are used during the testing except as noted. 

Property 
Test 

Method 
Comment 

MON D2700  

SC PN D909 100LL only 

Lead Content D5059 
For leaded fuels and for unleaded fuels to 

demonstrate the fuel is in fact unleaded 

Density D4052  

Distillation Curve D86  

Vapor Pressure D5191  

Freeze Point D2386  

Sulfur Content 
D2622 
or 
D5453 

 

Net Heat of Combustion D4809  

Hydrogen Content 
D7171 
or 
D5291 

 

Oxygen Content D5622 If fuel contains oxygen. 

Corrosion, Copper Strip D130  

Oxidation D873  

Water Reaction D1094  

Electrical Conductivity D2624  

Water Content D6304  

Acid Number D974  

Base Number D2896  

Existent Gum D381  

Viscosity D445  

Manganese Content D5059 Any manganese containing fuel.  

Benzene, Toluene D3606 Report in mass and volume % 

Composition, mass % D6733  
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APPENDIX B 

FLOW PATH OF TESTING REQUIREMENTS 
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Within the specif ied test methods and pass/fai l cr iter ia, there is a f low down of 
requirements through a ser ies of documents . The fol lowing is an attempt to 
provide the document user with an understanding of these requirements.  

MIL-DTL-6000  

§3.5.8.3 ➔ §4.8.3.3, ΔVol ➔ ASTM D380 ➔ §22  ➔ ASTM D471  ➔ §12 or §13 
Pass/fail ≤85%  Testing req’ts  Hose Testing  ΔV  Fluid Exposure  Calc’s 

           

§3.5.9.1 ➔ §4.8.9.1, ΔTensile ➔ ASTM D471 ➔ §16 ➔ ASTM D412   ➔ §12 

Pass/fail ≥45%  Fuel B, test req’ts  Fluid Exposure  ΔTen  Tensile test  Calc’s 
           

§3.5.10.3 ➔ §4.8.10.3,ΔElong ➔ ASTM D471 ➔ §16  ➔ ASTM D412  ➔ §12 
Pass/fail ≥50%  Fuel B, test req’ts  Fluid Exposure  ΔE  Elong test  Calc’s 

 
 
O-ring testing – MIL-HDBK-510 
 
MIL-HDBK-510A, Part 2, Table DII  
Test exposure requirements modif ied by this Test Plan 

O-ring ΔDurometer ➔  ASTM D2240, Shore M, Type 3 
Testing req’ts         
         

O-ring ΔTensile ➔ ASTM D1414 ➔ §8.3 ➔ ASTM D412  §8.4.2.1 
Testing req’ts  Rubber O-rings  ΔT  Tensile tester  Calc’s 
         

O-ring ΔElong ➔ ASTM D1414 ➔ §8.3 ➔ ASTM D412  §8.4.2.2 
Testing req’ts  Rubber O-rings  ΔE  Tensile tester  Calc’s 

         

O-ring Compression ➔ ASTM D1414 ➔ §10, §11 ➔ ASTM D395, Method B  §12 
Testing req’ts  Rubber O-rings    Compression set   
         
    §7  ASTM D3767, Procdr A  §9.1 
      Measure Dimensions  O-ring 
         
    §14  ASTM D471,   
      Fluid Exposure Methods  
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Sealants  

Al l of the sealant standards specify the fol lowing test methods  for determining 
measured values.  
Test exposure requirements modif ied by PAFI Mater ials Test Plan  

Hardness    see  ASTM D2240  

Tensi le/Elongat ion see  ASTM D412, §12 

Volume Swell    see  ASTM D471, §12 or §13 
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APPENDIX C 

PRODUCTION OF AS5127 FLOW SHEETS 
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The fol lowing is extracted from AS5127/1C, Aerospace Standard Test Methods for 
Aerospace Sealants,  Two-Component Synthetic Rubber Compounds . Sect ion 7.7 
Tensi le Strength and Elongat ion states the fol lowing:  

“A 0.125 inch ± 0.015 inch (3.18 mm ± 0.4 mm) thick sheet of  sealing compound 
shall be prepared by pressing freshly mixed seal ing compound between two 
release sheets or plates (e.g.,  low density polyethylene, Tef lon, release paper, or 
metal panels), by inject ing into a closed mold, or by an alternate method as 
specif ied in the appl icable material specif icat ion. Cr it ical to any method is 
avoiding air entrapment or voids which later compromise specimen integr ity. The 
sealing compound shal l be cured at standard condit ions in accordance with 
AS5127 (4), for the t ime def ined in the appl icable material specif icat ion.”  

Any f low sheets prepared to meet these criteria are acceptable for use as f low 
sheets for the production of tensi le/elongation specimens and for the preparat ion 
of specimens to be used for measur ing volume swell.  
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INTEGRAL FUEL TANK SEALANTS 
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Testing involves representat ives from the fol lowing ten types of sealants.  
Examples of mater ials which have been ident if ied as being compliant with the 
individual types of sealant are provided. Other manufacturers of the materials are 
acceptable as long as documentation of compliance is included in the test report.  

1) SAE-AMS-S-8802 Type 1, Class B-2 
Dichromate cured polysulf ide  
- PPG PR1422 

2) SAE-AMS-S-8802 Type 2, Class B-2 
Manganese cured polysulf ide  
- PPG PR1440 
- Royal WS-8020RC B-2 

3) SAE-AMS-3276 Type 2, Class B-2 
Polysulf ide 
- 3M AC-350 B-2 
- Royal WS-8020RC B-2 

4) SAE-AMS-3277 Type 2, Class B-2 
Polythioether 
- PPG PR2001 B-2 

5) SAE-AMS-3281 Type 1 ,  Class  B-1/2  
Lightweight polysulf ide  
- PPG PR1776M B-1/2 
- 3M AC370 B-1/2 
- Royal WS-8030 B-1/2 

6) SAE-AMS 3281, Type 2 ,  Class B-1/2 
Lightweight Polysulf ide  
- PPG PR2007, Class B-1/2 
- Royal WS-8032, Class B-1/2

7) SAE-AMS-3284 Type 2, Class B2 
Low Adhesion polysulf ide  
- PPG PR-1773 Class B2 

8) SAE-AMS-83318, [No Type], Class B-1/6 
Low temperature cur ing, quick repair polysulf ide  
- PPG PS860 B-1/6 
- 3M AC-250 B1/6 

9) AMS S-8802, Type 2,  Class A2  
Polysulf ide  
- PPG P/S 890 A-2 

10) SAE-AMS-3284 Type 2, Class B2 
Buna-N fuel tank topcoat; “Slosh Coat”  
PPG PR-1005-L 
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Table D-1: Polysulf ide Sealant Test Matrix  

Description Sample Size 
Number 

of 
Samples 

Temp.(°C)  
Duration 

(Days) 
Test Test Method 

Test Plan/ 
ASTM 

Standard No. 

Polysulfide Sealants 

PR-1773 B-2 Polysulfide AMS 3284 

Flow Sheet, Dumbbell D412, 
Die C 

5 60 42 
Soak→ Tensile/elongation 

D412, 
Section 12 

PAFI-MTP-002 

Flow Sheet, 1" X 2" 5 60 42 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume 
swell/dimensional change 

D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

P/S 890 A-2 Polysulfide, AMS 8802 

Flow Sheet, Dumbbell D412, 
Die C 

5 60 42 
Soak→ Tensile/elongation 

D412, 
Section 12 

D7826-22, 
PAFI-MTP-002 

Flow Sheet, 1" X 2" 5 60 42 

Soak→ Durometer—Shore A 
D2240 

D7826-22, 
PAFI-MTP-002 

Soak→ Density change 
D471 

D7826-22, 
PAFI-MTP-002 

Soak→ Volume 
swell/dimensional change 

D471 
D7826-22, 
PAFI-MTP-002 

Soak→ Visual inspection 
None 

D7826-22, 
PAFI-MTP-002 

P/S 890 A-2 Polysulfide, AMS 8802, 2 aluminum panels (each), 
AMS4045, sulfuric acid anodized in accordance with AS5127 (6.3) 
and coated with AMS-C-27725 Type 2. 

Sample Size per PAFI-MTP-002, 
Section 14.3.  

12 60 
14, 28, 
42, 70 

Soak→ Peel Strength, Note 
two exposure tests for peel 
strength.  A standard 42-day 
exposure with peel strength 
tests at day 14, 28, and 42.  
Additionally, a peel strength 
test following an exposure in 
both 100LL for 70 days and 
the test fuel for 70 days.   

SAE 
AS5127/1 

D7826-22, 
PAFI-MTP-002 

PR 1422 Polysulfide AMS-S-8802 Type 1, Class B-2,   

Flow Sheet, Dumbbell D412, 
Die C 

5 60 42 
Soak→ Tensile/elongation 

D412, 
Section 12 

PAFI-MTP-002 

Flow Sheet, 1" X 2" 5 60 42 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume 
swell/dimensional change 

D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 
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Description Sample Size 
Number 

of 
Samples 

Temp.(°C)  
Duration 

(Days) 
Test Test Method 

Test Plan/ 
ASTM 

Standard No. 

PR 1422 Polysulfide AMS-S-8802 Type 1, Class B-2,   See AS5127 
§8.1.1 

Sample Size per PAFI-MTP-002, 
Section 14.3.  

12 60 
14, 28, 
42, 70 

Soak→ Peel Strength, Note 
two exposure tests for peel 
strength.  A standard 42-day 
exposure with peel strength 
tests at day 14, 28, and 42.  
Additionally, a peel strength 
test following an exposure in 
both 100LL for 70 days and 
the test fuel for 70 days.   

SAE 
AS5127/1 

PAFI-MTP-002 

PR-1440B Polysulfide AMS-S-8802 Type 2, Class B-2 

Flow Sheet, Dumbbell D412, 
Die C 

5 60 42 
Soak→ Tensile/elongation 

D412, 
Section 12 

PAFI-MTP-002 

Flow Sheet, 1" X 2" 5 60 42 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume 
swell/dimensional change 

D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

PR-1440B Polysulfide AMS-S-8802 Type 2, Class B-2, 2 aluminum 
panels (each), AMS4045, sulfuric acid anodized in accordance with 
AS5127 (6.3) and coated with AMS-C-27725 Type 2. 

Sample Size per PAFI-MTP-002, 
Section 14.3.  

12 60 
14, 28, 
42, 70 

Soak→ Peel Strength, Note 
two exposure tests for peel 
strength.  A standard 42-day 
exposure with peel strength 
tests at day 14, 28, and 42.  
Additionally, a peel strength 
test following an exposure in 
both 100LL for 70 days and 
the test fuel for 70 days.   

SAE 
AS5127/1 

PAFI-MTP-002 

PR-2001B Polythioether AMS-3277 Type 2, Class B-2 

Flow Sheet, Dumbbell D412, 
Die C 

5 60 42 
Soak→ Tensile/elongation 

D412, 
Section 12 

PAFI-MTP-002 

Flow Sheet, 1" X 2" 5 60 42 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume 
swell/dimensional change 

D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 
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Description Sample Size 
Number 

of 
Samples 

Temp.(°C)  
Duration 

(Days) 
Test Test Method 

Test Plan/ 
ASTM 

Standard No. 

PR-2001B Polythioether AMS-3277 Type 2, Class B-2, 2 Aluminum 
alloy, AMS4045, panels, sulfuric acid anodized in accordance with 
AS5127 (6.3) and coated with AMS-C-27725. 

Sample Size per PAFI-MTP-002, 
Section 14.3.  

12 60 
14, 28, 
42, 70 

Soak→ Peel Strength, Note 
two exposure tests for peel 
strength.  A standard 42-day 
exposure with peel strength 
tests at day 14, 28, and 42.  
Additionally, a peel strength 
test following an exposure in 
both 100LL for 70 days and 
the test fuel for 70 days.   

SAE 
AS5127/1 

PAFI-MTP-002 

Aerospace Sealant AC-350 Polysulfide, AMS 3276 Type 2, Class B-2 

Flow Sheet, Dumbbell D412, 
Die C 

5 60 42 
Soak→ Tensile/elongation 

D412, 
Section 12 

PAFI-MTP-002 

Flow Sheet, 1" X 2" 5 60 42 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume 
swell/dimensional change 

D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

Aerospace Sealant AC-350 Polysulfide, AMS 3276 Type 2, Class B-2, 
2 Aluminum panels, AMS4045, sulfuric acid anodized in accordance 
with AS5127 (6.3) and coated with AMS-C-27725 Type 2. 

Sample Size per PAFI-MTP-002, 
Section 14.3.  

12 60 
14, 28, 
42, 70 

Soak→ Peel Strength, Note 
two exposure tests for peel 
strength.  A standard 42-day 
exposure with peel strength 
tests at day 14, 28, and 42.  
Additionally, a peel strength 
test following an exposure in 
both 100LL for 70 days and 
the test fuel for 70 days.   

SAE 
AS5127/1 

PAFI-MTP-002 

PR1776M or AC-370 B-1/2 Polysulfide, AMS-3281 Type 1, Class B-
1/2 

Flow Sheet, Dumbbell D412, 
Die C 

5 60 42 
Soak→ Tensile/elongation 

D412, 
Section 12 

PAFI-MTP-002 

Flow Sheet, 1" X 2" 5 60 42 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume 
swell/dimensional change 

D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 
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Description Sample Size 
Number 

of 
Samples 

Temp.(°C)  
Duration 

(Days) 
Test Test Method 

Test Plan/ 
ASTM 

Standard No. 

PR1776M or AC-370 B-1/2 Polysulfide, AMS-3281 Type 1, Class B-
1/2, 2 aluminum test panels chemically treated according to 
AS5127 (6.2) shall be used. After conversion coating, the sealing 
compound shall be applied to the peel strength test panels as 
described in AS5127/1 (8.1.1). 

Sample Size per PAFI-MTP-002, 
Section 14.3.  

12 60 
14, 28, 
42, 70 

Soak→ Peel Strength, Note 
two exposure tests for peel 
strength.  A standard 42-day 
exposure with peel strength 
tests at day 14, 28, and 42.  
Additionally, a peel strength 
test following an exposure in 
both 100LL for 70 days and 
the test fuel for 70 days.   

SAE 
AS5127/1 

PAFI-MTP-002 

PR1776M or AC-370 B-1/2 Polysulfide, AMS-3281 Type 1, Class B-
1/2, 2 FRC (Toray Advanced Composites BT250E-1/E-glass) test 
panels shall  be grit blasted with aluminum oxide and/or abrasion 
with aluminum oxide sand paper. After abrading the surfaces, the 
sealing compound shall be applied to the peel strength test panels 
as described in AS5127/1 (8.1.1). 

Sample Size per PAFI-MTP-002, 
Section 14.3.  

12 60 
14, 28, 
42, 70 

Soak→ Peel Strength, Note 
two exposure tests for peel 
strength.  A standard 42-day 
exposure with peel strength 
tests at day 14, 28, and 42.  
Additionally, a peel strength 
test following an exposure in 
both 100LL for 70 days and 
the test fuel for 70 days.   

SAE 
AS5127/1 

PAFI-MTP-002 

PR-1005-L Buna-N fuel tank topcoat; “Slosh Coat”,  AMS-S-4383 

AMS-QQ-A-250 Aluminum 
panel, 0.032" x 3" x 6", with 
0.125" thick polysulfide sealing 
compound qualified to AMS-S-
8802, 3 brush coats of top coat 
followed by 1 heavy brush coat  

3 60 7 Soak→ Peel Strength 
AMS-S-4383 
4.6.8 

PAFI-MTP-002 

AMS4059 Aluminum panel, 
0.032" X 1" X 5" with top coat 
film thickness of 0.0005" to 
0.0030". 

3 25 2 
Soak→ Non-volatile gum 
content→ Stoved gum 
residue  

D381, Air-
Jet, PAFI-
MTP-002 
Section 
14.5.3 

PAFI-MTP-002 

AMS-S-83318 Class B (3M AC-250 or PPG PS860) 

Flow Sheet, Dumbbell D412, 
Die C 

5 60 42 
Soak→ Tensile/elongation 

D412, 
Section 12 

PAFI-MTP-002 

Flow Sheet, 1" X 2" 5 60 42 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume 
swell/dimensional change 

D471 PAFI-MTP-002 
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Description Sample Size 
Number 

of 
Samples 

Temp.(°C)  
Duration 

(Days) 
Test Test Method 

Test Plan/ 
ASTM 

Standard No. 

Soak→ Visual inspection None PAFI-MTP-002 

AMS-S-83318 Class B (3M AC-250 or PPG PS860), 2 AMS4045 
aluminum test panels chemically treated according to AS5127 (6.2) 
shall be used. After conversion coating, the sealing compound shall 
be applied to the peel strength test panels as described in 
AS5127/1 (8.1.1).  

Sample Size per PAFI-MTP-002, 
Section 14.3.  

12 60 
14, 28, 
42, 70 

Soak→ Peel Strength, Note 
two exposure tests for peel 
strength.  A standard 42-day 
exposure with peel strength 
tests at day 14, 28, and 42.  
Additionally, a peel strength 
test following an exposure in 
both 100LL for 70 days and 
the test fuel for 70 days.   

SAE 
AS5127/1 

PAFI-MTP-002 
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ADDITIONAL MATERIALS AS O-RINGS 
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1) SAE-AMS-P-5315  
Nitr i le  
- MS 29513-210, 65A 
- MS 29513-226, 65A 

2) SAE-AMS-7276  
Fluorocarbon (Viton™) 
- AS3209-210, 75A 
- AS3209-226, 75A 

3) SAE-AMS-7379 
Fluorocarbon (Viton™) 
- AMS7379-210, 75A (Marco Rubber P/N V1163-210) 
- AMS7379-226, 75A (Marco Rubber P/N V1163-226) 

4) SAE-AMS-7287 (supersedes AMS-R-83485 Type I)  
Low Temperature Fluorocarbon (Viton GTL™) 
- AMS83485-210, 75A (Marco Rubber P/N V1005-210) 
- AMS83485-226, 75A (Marco Rubber P/N V1005-226) 

5) MIL-DTL-25988 
Fluorosil icone 
- 70 Durometer, Blue, Marco Rubber P/N F1001   
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Table E-1: O-ring Test Matrix 

Description Sample Size 
Number of 

Samples 
Temp.(°C)  

Duration 
(Days) 

Test 
Test 

Method 
Test Plan/ ASTM Standard 

No. 

O-Rings 

BunaN (Nitrile) SAE-AMSP-5315 

O-Ring (2 1/4" OD) 5 

71 
14, 28, 

42 Soak→ Tensile/elongation D1414 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Durometer—Shore M D2240 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Density change D471 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Volume swell/dimensional change D471 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Visual inspection None PAFI-MTP-002 

O- Ring (1" OD) 
3 71 

14, 28, 
42 Soak→ Compression Set D395 PAFI-MTP-002 

Fluorocarbon SAE-AMS-7276 

O-Ring (2 1/4" OD) 5 

71 
14, 28, 

42 Soak→ Tensile/elongation D1414 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Durometer—Shore M D2240 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Density change D471 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Volume swell/dimensional change D471 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Visual inspection None PAFI-MTP-002 

O- Ring (1" OD) 
3 71 

14, 28, 
42 Soak→ Compression Set D395 PAFI-MTP-002 

Fluorosilicone SAE-AMS-R- 25988, Type I 

O-Ring (2 1/4" OD) 5 

71 
14, 28, 

42 Soak→ Tensile/elongation D1414 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Durometer—Shore M D2240 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Density change D471 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Volume swell/dimensional change D471 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Visual inspection None PAFI-MTP-002 

O- Ring (1" OD) 
3 71 

14, 28, 
42 Soak→ Compression Set D395 PAFI-MTP-002 
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Description Sample Size 
Number of 

Samples 
Temp.(°C)  

Duration 
(Days) 

Test 
Test 

Method 
Test Plan/ ASTM Standard 

No. 

Fluorocarbon SAE-AMS-7379 

O-Ring (2 1/4" OD) 5 

71 
14, 28, 

42 Soak→ Tensile/elongation D1414 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Durometer—Shore M D2240 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Density change D471 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Volume swell/dimensional change D471 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Visual inspection None PAFI-MTP-002 

O- Ring (1" OD) 
3 71 

14, 28, 
42 Soak→ Compression Set D395 PAFI-MTP-002 

Fluorocarbon SAE-AMS-7826 

O-Ring (2 1/4" OD) 5 

71 
14, 28, 

42 Soak→ Tensile/elongation D1414 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Durometer—Shore M D2240 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Density change D471 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Volume swell/dimensional change D471 PAFI-MTP-002 

71 
14, 28, 

42 Soak→ Visual inspection None PAFI-MTP-002 

O- Ring (1" OD) 
3 71 

14, 28, 
42 Soak→ Compression Set D395 PAFI-MTP-002 
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APPENDIX F 

PAINT SYSTEMS 
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Table F-1: Paint Systems 

Primer Base Coat Clear 
Coat Manufacturer (s) 

1A) Axalta Corlar 13580s Epoxy Imron AF400 NA Axalta (Imron) 

1B) AN 10P8-11 VOC compliant 
Epoxy Primer Imron AF400 NA AkzoNobel and Axalta (Imron) 

2A) Axalta Corlar 13580s Epoxy Imron AF700 AF740 Axalta (Imron) 

2B) AN 10P8-11 VOC compliant 
Epoxy Primer Imron AF700 AF740 AkzoNobel and Axalta (Imron) 

3A) Axalta Corlar 13580s Epoxy Imron 
AF3500 NA Axalta (Imron) 

3B) AN 10P8-11 VOC compliant 
Epoxy Primer 

Imron 
AF3501 NA AkzoNobel and Axalta (Imron) 

4) Axalta Corlar 13580s Epoxy Centari 5.10 NA Axalta   

5) High Solids Chrome Hazard 
Free Epoxy Primer (CM0483787) Jet Glo Express 840 Sherwin-Williams 

6) 10P30-5Y NA NA AkzoNobel   

7) 454-4-1 [Fuel tank coating, not 
paint primer] NA NA ANAC Advanced Coatings 

    
Corlar is the epoxy primer that is part of the Imron 
recommended system 

  

AN 10P8-11 is the epoxy primer, produced by AkzoNobel 
and called out by the MTAC materials list 

 

    
All paint systems to be aviation 
white 
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Table F-2: Paint Systems Test Matrix 

Description 
Sample 

Size 
Number of 

Samples 
Temp.(°C)  Duration  Test 

Test 
Method 

Test Plan/ ASTM 
Standard No. 

 Paint Systems  

Primer: Axalta Corlar 13580s Epoxy, Base Coat: Imron AF400, 0.040" 
2024-T3 aluminum per AMS-QQ-A-250/5B 

2" X 4" 

5 

25 

28 Days 

Soak→ Adhesion  D3359 PAFI-MTP-002 

Soak→ Hardness D3363 PAFI-MTP-002 

Soak→ Visual inspection at 14 
days and 28 days 

None PAFI-MTP-002 

5 ~ 6 Hours 
Fuel Drip (per PAFI-MTP-002 
Section 16.3) → Visual 
Inspection 

None PAFI-MTP-002 

Primer: AN 10P8-11 VOC compliant Epoxy Primer, Base Coat: Imron 
AF400, 0.040" 2024-T3 aluminum per AMS-QQ-A-250/5B 

2" X 4" 

5 

25 

28 Days 

Soak→ Adhesion  D3359 PAFI-MTP-002 

Soak→ Hardness D3363 PAFI-MTP-002 

Soak→ Visual inspection at 14 
days and 28 days 

None PAFI-MTP-002 

5 ~ 6 Hours 
Fuel Drip (per PAFI-MTP-002 
Section 16.3) → Visual 
Inspection 

None PAFI-MTP-002 

Primer: Axalta Corlar 13580s Epoxy, Base Coat: Imron AF700, Clear Coat: 
AF740, 0.040" 2024-T3 aluminum per AMS-QQ-A-250/5B 

2" X 4" 

5 

25 

28 Days 

Soak→ Adhesion  D3359 PAFI-MTP-002 

Soak→ Hardness D3363 PAFI-MTP-002 

Soak→ Visual inspection at 14 
days and 28 days 

None PAFI-MTP-002 

5 ~ 6 Hours 
Fuel Drip (per PAFI-MTP-002 
Section 16.3) → Visual 
Inspection 

None PAFI-MTP-002 

Primer: AN 10P8-11 VOC compliant Epoxy Primer, Base Coat: Imron 
AF700, Clear Coat: AF 740,  0.040" 2024-T3 aluminum per AMS-QQ-A-
250/5B 

2" X 4" 

5 

25 

28 Days 

Soak→ Adhesion  D3359 PAFI-MTP-002 

Soak→ Hardness D3363 PAFI-MTP-002 

Soak→ Visual inspection at 14 
days and 28 days 

None PAFI-MTP-002 

5 ~ 6 Hours 
Fuel Drip (per PAFI-MTP-002 
Section 16.3) → Visual 
Inspection 

None PAFI-MTP-002 

Primer: Axalta Corlar 13580s Epoxy, Base Coat:  Imron AF3500, 0.040" 
2024-T3 aluminum per AMS-QQ-A-250/5B 

2" X 4" 5 25 28 Days 
Soak→ Adhesion  D3359 PAFI-MTP-002 

Soak→ Hardness D3363 PAFI-MTP-002 
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Description 
Sample 

Size 
Number of 

Samples 
Temp.(°C)  Duration  Test 

Test 
Method 

Test Plan/ ASTM 
Standard No. 

Soak→ Visual inspection at 14 
days and 28 days 

None PAFI-MTP-002 

5 ~ 6 Hours 
Fuel Drip (per PAFI-MTP-002 
Section 16.3) → Visual 
Inspection 

None PAFI-MTP-002 

Primer: AN 10P8-11 VOC compliant Epoxy Primer, Base Coat: Imron 
AF3500, 0.040" 2024-T3 aluminum per AMS-QQ-A-250/5B 

2" X 4" 

5 

25 

28 Days 

Soak→ Adhesion  D3359 PAFI-MTP-002 

Soak→ Hardness D3363 PAFI-MTP-002 

Soak→ Visual inspection at 14 
days and 28 days 

None PAFI-MTP-002 

5 ~ 6 Hours 
Fuel Drip (per PAFI-MTP-002 
Section 16.3) → Visual 
Inspection 

None PAFI-MTP-002 

Primer: Axalta Corlar 13580s Epoxy, Base Coat: Centari 5.10, 0.040" 
2024-T3 aluminum per AMS-QQ-A-250/5B 

2" X 4" 

5 

25 

28 Days 

Soak→ Adhesion  D3359 PAFI-MTP-002 

Soak→ Hardness D3363 PAFI-MTP-002 

Soak→ Visual inspection at 14 
days and 28 days 

None PAFI-MTP-002 

5 ~ 6 Hours 
Fuel Drip (per PAFI-MTP-002 
Section 16.3) → Visual 
Inspection 

None PAFI-MTP-002 

Primer: High Solids Epoxy Primer (CM0483787), Base Coat: Jet Glo 
Express 840, 0.040" 2024-T3 aluminum per AMS-QQ-A-250/5B 

2" X 4" 

5 

25 

28 Days 

Soak→ Adhesion  D3359 PAFI-MTP-002 

Soak→ Hardness D3363 PAFI-MTP-002 

Soak→ Visual inspection at 14 
days and 28 days 

None PAFI-MTP-002 

5 ~ 6 Hours 
Fuel Drip (per PAFI-MTP-002 
Section 16.3) → Visual 
Inspection 

None PAFI-MTP-002 

Primer: 10P30-5Y [Fuel tank coating], Base Coat: NA, 0.040" 2024-T3 
aluminum per AMS-QQ-A-250/5B 

2" X 4" 

5 

25 

28 Days 

Soak→ Adhesion  D3359 PAFI-MTP-002 

Soak→ Hardness D3363 PAFI-MTP-002 

Soak→ Visual inspection at 14 
days and 28 days 

None PAFI-MTP-002 

5 ~ 6 Hours 
Fuel Drip (per PAFI-MTP-002 
Section 16.3) → Visual 
Inspection 

None PAFI-MTP-002 

2" X 4" 5 25 28 Days Soak→ Adhesion  D3359 PAFI-MTP-002 
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Description 
Sample 

Size 
Number of 

Samples 
Temp.(°C)  Duration  Test 

Test 
Method 

Test Plan/ ASTM 
Standard No. 

Primer: 454-4-1 [Fuel tank coating], Base Coat: NA, 0.040" 2024-T3 
aluminum per AMS-QQ-A-250/5B 

Soak→ Hardness D3363 PAFI-MTP-002 

Soak→ Visual inspection at 14 
days and 28 days 

None PAFI-MTP-002 

5 ~ 6 Hours 
Fuel Drip (per PAFI-MTP-002 
Section 16.3) → Visual 
Inspection 

None PAFI-MTP-002 
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Table G-1: Fabric Systems 

Vendor Material P/N   

Poly-Fiber Fabric - Polyester Poly-Fiber Medium Stearman approved 

Poly-Fiber Cement Poly Tak   

Poly-Fiber Coating - Vinyl Poly-Brush   

Ceconite/Randolph Fabric - Polyester Ceconite 102   

Ceconite/Randolph Cement Ceconite Super Seam   
Ceconite/Randolph * Coating - Butyrate Dope A-1690 Clear Non-Tautening Butyrate   

Ceconite/Randolph * Coating - Nitrate Dope E-4964 Clear Non-Tautening Nitrate 

Aircraft Spruce Superflite Fabric VI -  09-01600   

Aircraft Spruce Superflite U500 cement 903233   

Aircraft Spruce Coating - 2-part Urethane 01-01257   

Aircraft Spruce     - Fabric Primer Catalyst 09-03247   

Stewart Systems EkoBond Glue SKU: E610   

Stewart Systems EkoFill SKU: E620   

Aircraft Spruce Superflite Fabric VI  09-01600   

Stewart Systems Cleaner SKU: E670   
 

* Ceconite/Randolf is constructed using the butyrate dope as one system and the 
nitrate dope as a second system 
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Table G-2: Fabr ic Systems Test Matrix  

Description Sample Size 
Number of 

Samples 
Temp.(°C)  

Duration 
(Days) 

Test Test Method 
Test Plan/ 

ASTM 
Standard No. 

Fabric Systems  

Poly-Fiber, Fabric- Polyester, Cement, Coating- Vinyl 

1" X 6" 
specimens, cut 
from 18" X 14" 
frame 

1 frame, 
minimum of 3 

specimens  
from 4 
regions 

25 2 

Tensile/ elongation ASTM D5035 PAFI-MTP-002 

Adhesion and Cross-linking PAFI MTP-002, Section 17.2.3 PAFI-MTP-002 

Visual Inspection None PAFI-MTP-002 

Ceconite/Randolph, Fabric-Polyester, Cement, 
Coating- Butyrate Dope 

1" X 6" 
specimens, cut 
from 18" X 14" 
frame 

1 frame, 
minimum of 3 

specimens  
from 4 
regions 

25 2 

Tensile/ elongation ASTM D5035 PAFI-MTP-002 

Adhesion and Cross-linking PAFI MTP-002, Section 17.2.3 PAFI-MTP-002 

Visual Inspection None PAFI-MTP-002 

Ceconite/Randolph, Fabric-Polyester, Cement, 
Coating- Nitrate Dope 

1" X 6" 
specimens, cut 
from 18" X 14" 
frame 

1 frame, 
minimum of 3 

specimens  
from 4 
regions 

25 2 

Tensile/ elongation ASTM D5035 PAFI-MTP-002 

Adhesion and Cross-linking PAFI MTP-002, Section 17.2.3 PAFI-MTP-002 

Visual Inspection None PAFI-MTP-002 

Aircraft Spruce, Fabric- Superflite Fabric VI, Superflite 
U500 Cement, Coating 2 part Urethane Fabric Primer 
Catalyst 

1" X 6" 
specimens, cut 
from 18" X 14" 
frame 

1 frame, 
minimum of 3 

specimens  
from 4 
regions 

25 2 

Tensile/ elongation ASTM D5035 PAFI-MTP-002 

Adhesion and Cross-linking PAFI MTP-002, Section 17.2.3 PAFI-MTP-002 

Visual Inspection None PAFI-MTP-002 

Stewart Systems, Ecobond Glue, Ekofill, Superflight 
Fabric VI (Aircraft Spruce), Cleaner 

1" X 6" 
specimens, cut 
from 18" X 14" 
frame 

1 frame, 
minimum of 3 

specimens  
from 4 
regions 

25 2 

Tensile/ elongation ASTM D5035 PAFI-MTP-002 

Adhesion and Cross-linking PAFI MTP-002, Section 17.2.3 PAFI-MTP-002 

Visual Inspection None PAFI-MTP-002 



PAFI-MTP-002, FAA PAFI Materials Test Plan   

Rev 0, Dated May 15, 2024 

 

170 | P a g e           PAFI-MTP-002  
 

 

 

 

 

 

 

APPENDIX H 

LARGE DISTRIBUTION HOSES 
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1) MFC 

2) Cont inental Cont iTech Aeropal refuel ing hose (Not Aeropal LT which is only 
for turbine fuel use) per MIL-DTL-6615G 

a. Inner l iner is NBR, exterior cover is CR (chloroprene)  

3) Hewitt  Husky 4113 permanent aviat ion hose  
a. Inner l iner is NBR, exterior cover is neoprene  

4) Goodyear Advantage Petroleum Aircraft  Fuel ing hose  
a. Innerl iner NBR, exterior cover Wingprene ™ synthetic rubber  

5) Parker Gold Label Aircraft  Fuel ing Hose Series 7776 CT (cold temperature)  
a. Inner l iner is NBR, exterior cover is conductive nitr i le  
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Table H-1: Large Distr ibut ion Hoses  

Description Sample Size 
Number 

of 
Samples 

Temp.(°C)  
Duration 

(Days) 
Test 

Test 
Method 

Test Plan/ 
ASTM Standard 

No. 

Distribution Hoses 

MFC  

1 1/2" minimum dia. Hose, 1" X 1" 
3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

3 71 28 Soak→ Inner Liner Adhesion Testing D413 PAFI-MTP-002 

At least 2’ in length and fitted with appropriate end fittings 
and caps, appropriate for sealing the hose, and for 
attaching pressure connections during proof pressure 
testing. 

1 25 112 
16 Week Static Exposure→ Visual 
inspection→ Proof Pressure Test 

PAFI-
MTP-002, 
Section 
18.2,D380 

PAFI-MTP-002 

Continental ContiTech Aeropal 
refueling hose, 
Inner liner is NBR, exterior cover 
is CR (chloroprene)  

1 1/2" minimum dia. Hose, 1" X 1" 
3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→  Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

3 71 28 Soak→ Inner Liner Adhesion Testing D413 PAFI-MTP-002 

At least 2’ in length and fitted with appropriate end fittings 
and caps, appropriate for sealing the hose, and for 
attaching pressure connections during proof pressure 
testing. 

1 25 112 
16 Week Static Exposure→ Visual 
inspection→ Proof Pressure Test 

PAFI-
MTP-002, 
Section 
18.2,D380 

PAFI-MTP-002 

 Hewitt Husky 4113 permanent 
aviation hose, 
 Inner liner is NBR, exterior 
cover is neoprene 

1 1/2" minimum dia. Hose, 1" X 1" 
3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

3 71 28 Soak→ Inner Liner Adhesion Testing D413 PAFI-MTP-002 

At least 2’ in length and fitted with appropriate end fittings 
and caps, appropriate for sealing the hose, and for 
attaching pressure connections during proof pressure 
testing. 

1 25 112 
16 Week Static Exposure→ Visual 
inspection→ Proof Pressure Test 

PAFI-
MTP-002, 
Section 
18.2,D380 

PAFI-MTP-002 
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Description Sample Size 
Number 

of 
Samples 

Temp.(°C)  
Duration 

(Days) 
Test 

Test 
Method 

Test Plan/ 
ASTM Standard 

No. 

 Goodyear Advantage 
Petroleum Aircraft Fueling hose, 
 Inner liner NBR, exterior cover 
Wingprene ™ synthetic rubber 

1 1/2" minimum dia. Hose, 1" X 1" 
3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

3 71 28 Soak→ Inner Liner Adhesion Testing D413 PAFI-MTP-002 

At least 2’ in length and fitted with appropriate end fittings 
and caps, appropriate for sealing the hose, and for 
attaching pressure connections during proof pressure 
testing. 

1 25 112 
16 Week Static Exposure→ Visual 
inspection→ Proof Pressure Test 

PAFI-
MTP-002, 
Section 
18.2,D380 

PAFI-MTP-002 

Parker Gold Label Aircraft 
Fueling Hose Series 7776 CT 
(cold temperature), 
Inner liner is NBR, exterior cover 
is conductive nitrile 

1 1/2" minimum dia. Hose, 1" X 1" 
3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

3 71 28 Soak→ Inner Liner Adhesion Testing D413 PAFI-MTP-002 

At least 2’ in length and fitted with appropriate end fittings 
and caps, appropriate for sealing the hose, and for 
attaching pressure connections during proof pressure 
testing. 

1 25 112 
16 Week Static Exposure→ Visual 
inspection→ Proof Pressure Test 

PAFI-
MTP-002, 
Section 
18.2,D380 

PAFI-MTP-002 
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Resins: Parts A and B 

Bis A 

Brand Part A Part B - Slow Part B - XFast 

EZ-Poxy (produced by Composite 
Polymer Design) 

EZ10A EZ87B   

PTM&W Aeropoxy PR2032 PH3660  

Hexion MGS  L285 H287 H285 

Hexion MGS <German FAA Approved> L335 H338, H340  

ProSet (post 2013) LAM-125 LAM-229   

    

Bis F (Vinyl)  
   

West System 105 209 (Xslow)   

DPL862 DPL862   TETA 

JEFFCO 9700  Now RHINO 
9700A 

9700B (TETA 
30%) 

  

Hexion 8014   TETA 

Dow 

Derakane 470-
350 

MEKP Catalyst  

Derakane Signa INEOS 
DERAKANE 
SIGNIA 411-
350 

MEKP Catalyst  

Resins highl ighted in green wil l be subjected to full test ing regardless of pre -
screening performance. Other resins wi l l only require ful l test ing fol lowing a fai lure 
during pre-screening.  

Prepregs 

Non-toughened prepreg – Toray Advanced Composites  BT250 E1 

Toughened Prepreg – ACG MTM 45-1 

Epoxy Resin Prepreg – Toray Advanced Composites 2510  

Adhesives  Low temperature cure epoxy paste adhesive – PTM-W ES6292 

Low temperature cure epoxy adhesive – Hysol EA9360 
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Foam Cores 

Polyvinyl chlor ide (PVC) structural foam – Diab Divinycell HT 61™ 

Polyurethane structural foam – General Plast ics FR-3700 Last -A-Foam™ 

 

Fabrics 

E-glass (f iberglass) fabric  

Carbon f iber fabric  

Toray T700G carbon fabric, unidirect ional  

 



PAFI-MTP-002, FAA PAFI Materials Test Plan   

Rev 0, Dated May 15, 2024 

 

177 | P a g e           PAFI-MTP-002  
 

Table I-1: Composite Materials 

Description Sample Size 

Numb
er of 

Sampl
es 

Temp.(°C)  
Duration 

(Days) 
Test Test Method 

Test Plan/ 
ASTM Standard 

No. 

Resin Pre-Screening 

Bis A Epoxy with Slow Cure -  EZ-Poxy EZ10A resin 
with EZ87B curative without fiber 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Bis A Epoxy with Slow Cure - PTM&W Aeropoxy PR 
2032 resin with  PH3660 curative without fiber 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

*Bis A Epoxy with fast cure – Hexion MGS 285 with 
cycloaliphatic amine  H287 curative without fiber 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

*Bis A Epoxy with slow cure - Hexion MGS 285 with 
cycloaliphatic amine H285 curative without fiber 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Bis A Epoxy with slow cure - Hexion L 335 with 
cycloaliphatic amine H338 or H340 curative without 
fiber 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Bis A Epoxy with slow cure- LAM-125 with LAM-229 
curative without fiber 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Bis F Vinyl  – West System 105 with  slow primary 
amine curative 209 without fiber 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Bis F Vinyl  – DPL 862 with TETA curative without 
fiber 

Sized appropriately  for the 
test equipment used 

5 60 5 
Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 
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Description Sample Size 

Numb
er of 

Sampl
es 

Temp.(°C)  
Duration 

(Days) 
Test Test Method 

Test Plan/ 
ASTM Standard 

No. 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Bis F Vinyl - RHINO 9700A with 9700B 30% TETA 
curative without fiber 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Bis F Vinyl with fast primary amine curative – Hexion 
8014 with TETA curative without fiber 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

*Vinyl Ester – Derakane 470 with MEKP catalyst 
without fiber 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Vinyl Ester – Derakane Signia 411-350  with MEKP 
catalyst without fiber 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Epoxy – Toray Advanced 2510 Prepreg, 
unidirectional (on T700G carbon fabric, 
unidrectional) 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Non-toughened pre-preg – Toray Advanced 
Composites BT250 E1 on E-glass (fiberglass) fabric 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

PTM-W ES6292 adhesive samples using laminates 
constructed from Toray Advanced Composites 
BT250E-1 E-glass prepreg 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Toughened Pre-preg – ACG MTM 45-1 on Carbon 
Fiber Fabric 

Sized appropriately  for the 
test equipment used 

5 60 5 
Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 
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Description Sample Size 

Numb
er of 

Sampl
es 

Temp.(°C)  
Duration 

(Days) 
Test Test Method 

Test Plan/ 
ASTM Standard 

No. 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Hysol EA 9360 low temperature cure epoxy adhesive 
samples using laminates constructed from ACG MTM 
45-1 toughened pre-preg 

Sized appropriately  for the 
test equipment used 

5 60 5 

Soak→ Weight PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Soak→ Density Change D471 PAFI-MTP-002 

Soak→ Glass Transition Temperature (Tg) PAFI-MTP-002, Section 19.1 PAFI-MTP-002 

Finished Composites- Property Testing. Performed only on resins that were unacceptable performance during pre-screening.  

Any of the above systems not marked with an * 
which have failed the pre-screening above:  Built up 
on E-glass fiber 

1" X 3"  6 

25 28 

Soak→ Dimensional Change 
PAFI-MTP-002 Section 
19.2.19 

PAFI-MTP-002 

Soak→ Hardness D2583 PAFI-MTP-002 

Soak→ Density D792 PAFI-MTP-002 

Soak→ Visual Inspection  None PAFI-MTP-002 

1" X 10" with bonded tabs to 
facilitate testing 

10 Soak→ Tensile, Strain and Modulus D3039 PAFI-MTP-002 

1 1/2" X 1/2" 10 Soak→ Short Beam Cantilever  D2344 PAFI-MTP-002 

3” x ¾” rectangular coupons.  
A V-notch 0.15” deep and 90° 
is cut into the center on both 
sides  

10 Soak→ V-Notch Shear Strength D5379 PAFI-MTP-002 

Bis A Epoxy with fast cure – Hexion MGS 285 with 
cycloaliphatic amine  H287 curative  on E-glass 
(fiberglass) fabric 

1" X 3"  6 

25 28 

Soak→ Dimensional Change 
PAFI-MTP-002 Section 
19.2.19 

PAFI-MTP-002 

Soak→ Hardness D2583 PAFI-MTP-002 

Soak→ Density D792 PAFI-MTP-002 

Soak→ Visual Inspection  None PAFI-MTP-002 

1" X 10" with bonded tabs to 
facilitate testing 

10 Soak→ Tensile, Strain and Modulus D3039 PAFI-MTP-002 

1 1/2" X 1/2" 10 Soak→ Short Beam Cantilever  D2344 PAFI-MTP-002 

3” x ¾” rectangular coupons.  
A V-notch 0.15” deep and 90° 
is cut into the center on both 
sides  

10 Soak→ V-Notch Shear Strength D5379 PAFI-MTP-002 
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Description Sample Size 

Numb
er of 

Sampl
es 

Temp.(°C)  
Duration 

(Days) 
Test Test Method 

Test Plan/ 
ASTM Standard 

No. 

Bis A Epoxy with slow cure - Hexion MGS 285 with 
cycloaliphatic amine H285 curative  on E-glass 
(fiberglass) fabric 

1" X 3"  6 

25 28 

Soak→ Dimensional Change 
PAFI-MTP-002 Section 
19.2.19 

PAFI-MTP-002 

Soak→ Hardness D2583 PAFI-MTP-002 

Soak→ Density D792 PAFI-MTP-002 

Soak→ Visual Inspection  None PAFI-MTP-002 

1" X 10" with bonded tabs to 
facilitate testing 

10 Soak→ Tensile, Strain and Modulus D3039 PAFI-MTP-002 

1 1/2" X 1/2" 10 Soak→ Short Beam Cantilever  D2344 PAFI-MTP-002 

3” x ¾” rectangular coupons.  
A V-notch 0.15” deep and 90° 
is cut into the center on both 
sides  

10 Soak→ V-Notch Shear Strength D5379 PAFI-MTP-002 

Bis F Epoxy with fast primary amine curative – 
Hexion 8014 with TETA curative on E-glass 
(fiberglass) fabric 

1" X 3"  6 

25 28 

Soak→ Dimensional Change 
PAFI-MTP-002 Section 
19.2.19 

PAFI-MTP-002 

Soak→ Hardness D2583 PAFI-MTP-002 

Soak→ Density D792 PAFI-MTP-002 

Soak→ Visual Inspection  None PAFI-MTP-002 

1" X 10" with bonded tabs to 
facilitate testing 

10 Soak→ Tensile, Strain and Modulus D3039 PAFI-MTP-002 

1 1/2" X 1/2" 10 Soak→ Short Beam Cantilever  D2344 PAFI-MTP-002 

3” x ¾” rectangular coupons.  
A V-notch 0.15” deep and 90° 
is cut into the center on both 
sides  

10 Soak→ V-Notch Shear Strength D5379 PAFI-MTP-002 

Vinyl Ester – Derakane 470 on E-glass (fiberglass) 
fabric 

1" X 3"  6 

25 28 

Soak→ Dimensional Change 
PAFI-MTP-002 Section 
19.2.19 

PAFI-MTP-002 

Soak→ Hardness D2583 PAFI-MTP-002 

Soak→ Density D792 PAFI-MTP-002 

Soak→ Visual Inspection  None PAFI-MTP-002 

1" X 10" with bonded tabs to 
facilitate testing 

10 Soak→ Tensile, Strain and Modulus D3039 PAFI-MTP-002 
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Description Sample Size 

Numb
er of 

Sampl
es 

Temp.(°C)  
Duration 

(Days) 
Test Test Method 

Test Plan/ 
ASTM Standard 

No. 

1 1/2" X 1/2" 10 Soak→ Short Beam Cantilever  D2344 PAFI-MTP-002 

3” x ¾” rectangular coupons.  
A V-notch 0.15” deep and 90° 
is cut into the center on both 
sides  

10 Soak→ V-Notch Shear Strength D5379 PAFI-MTP-002 

Hysol EA 9360 low temperature cure epoxy adhesive 
samples using laminates constructed from ACG MTM 
45-1 toughened pre-preg 

per D3163 10 25 28 Soak→ Adhesion Strength Lap shear D3163 PAFI-MTP-002 

PTM-W ES6292 low temperature cure epoxy paste 
adhesive samples using laminates constructed from 
Toray Advanced Composites BT250E-1 E-glass 
prepreg 

per D3163 10 25 28 Soak→ Adhesion Strength Lap shear D3163 PAFI-MTP-002 

PVC Structural Foam (Diab Divinycell HT 61—
Trademarked) 

1" X 3"  10 25 20.8 

Soak→ Weight 
500 h soak measuring change 
in mass to 0.001 g 

D7826-22 

Soak→ Dimensional change 
500 h soak measuring 
dimensional change to 0.02 
mm 

D7826-22 

Soak→ Visual inspection 
500 h soak noting color and 
surface change using 50× 
magnification 

D7826-22 

Soak→ Core composition D1621 D7826-22 

Rigid Polyurethane Foam (General Plastics FR-3700 
Last-A-Foam—Trademarked) 

1" X 3"  10 25 20.8 

Soak→ Weight 
500 h soak measuring change 
in mass to 0.001 g 

D7826-22 

Soak→ Dimensional change 
500 h soak measuring 
dimensional change to 0.02 
mm 

D7826-22 

Soak→ Visual inspection 
500 h soak noting color and 
surface change using 50× 
magnification 

D7826-22 

Soak→ Core composition D1621 D7826-22 
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APPENDIX J 

DISTRIBUTION SYSTEM LININGS, 
FILTER/COALESCERS 
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Table J-1: Linings, Filters/Coalescers 

Description Sample Size 
Number 

of 
Samples 

Temp.(°C)  
Duration 

(Days) 
Test 

Test 
Method 

Test Plan/ 
ASTM 

Standard No. 

Distribution Hoses 

MFC  

1 1/2" minimum dia. Hose, 1" X 1" 
3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→  Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change 

D471 PAFI-MTP-002 

Soak→  Visual inspection None PAFI-MTP-002 

3 71 28 Soak→ Inner Liner Adhesion Testing D413 PAFI-MTP-002 

At least 2’ in length and fitted with appropriate end 
fittings and caps, appropriate for sealing the hose, 
and for attaching pressure connections during proof 
pressure testing. 

1 25 112 
16 Week Static Exposure→  Visual 
inspection→ Proof Pressure Test 

PAFI-
MTP-002, 
Section 
18.2,D380 

PAFI-MTP-002 

Continental ContiTech Aeropal 
refueling hose, 
Inner liner is NBR, exterior cover 
is CR (chloroprene)  

1 1/2" minimum dia. Hose, 1" X 1" 
3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→  Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change 

D471 PAFI-MTP-002 

Soak→  Visual inspection None PAFI-MTP-002 

3 71 28 Soak→ Inner Liner Adhesion Testing D413 PAFI-MTP-002 

At least 2’ in length and fitted with appropriate end 
fittings and caps, appropriate for sealing the hose, 
and for attaching pressure connections during proof 
pressure testing. 

1 25 112 
16 Week Static Exposure→  Visual 
inspection→ Proof Pressure Test 

PAFI-
MTP-002, 
Section 
18.2,D380 

PAFI-MTP-002 

 Hewitt Husky 4113 permanent 
aviation hose, 
 Inner liner is NBR, exterior 
cover is neoprene 

1 1/2" minimum dia. Hose, 1" X 1" 
3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→  Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change 

D471 PAFI-MTP-002 

Soak→  Visual inspection None PAFI-MTP-002 

3 71 28 Soak→ Inner Liner Adhesion Testing D413 PAFI-MTP-002 
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Description Sample Size 
Number 

of 
Samples 

Temp.(°C)  
Duration 

(Days) 
Test 

Test 
Method 

Test Plan/ 
ASTM 

Standard No. 

At least 2’ in length and fitted with appropriate end 
fittings and caps, appropriate for sealing the hose, 
and for attaching pressure connections during proof 
pressure testing. 

1 25 112 
16 Week Static Exposure→  Visual 
inspection→ Proof Pressure Test 

PAFI-
MTP-002, 
Section 
18.2,D380 

PAFI-MTP-002 

 Goodyear Advantage 
Petroleum Aircraft Fueling hose, 
 Inner liner NBR, exterior cover 
Wingprene ™ synthetic rubber 

1 1/2" minimum dia. Hose, 1" X 1" 
3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→  Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change 

D471 PAFI-MTP-002 

Soak→  Visual inspection None PAFI-MTP-002 

3 71 28 Soak→ Inner Liner Adhesion Testing D413 PAFI-MTP-002 

At least 2’ in length and fitted with appropriate end 
fittings and caps, appropriate for sealing the hose, 
and for attaching pressure connections during proof 
pressure testing. 

1 25 112 
16 Week Static Exposure→  Visual 
inspection→ Proof Pressure Test 

PAFI-
MTP-002, 
Section 
18.2,D380 

PAFI-MTP-002 

Parker Gold Label Aircraft 
Fueling Hose Series 7776 CT 
(cold temperature), 
Inner liner is NBR, exterior cover 
is conductive nitrile 

1 1/2" minimum dia. Hose, 1" X 1" 
3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→  Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change 

D471 PAFI-MTP-002 

Soak→  Visual inspection None PAFI-MTP-002 

3 71 28 Soak→ Inner Liner Adhesion Testing D413 PAFI-MTP-002 

At least 2’ in length and fitted with appropriate end 
fittings and caps, appropriate for sealing the hose, 
and for attaching pressure connections during proof 
pressure testing. 

1 25 112 
16 Week Static Exposure→  Visual 
inspection→ Proof Pressure Test 

PAFI-
MTP-002, 
Section 
18.2,D380 

PAFI-MTP-002 

Lining 
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Description Sample Size 
Number 

of 
Samples 

Temp.(°C)  
Duration 

(Days) 
Test 

Test 
Method 

Test Plan/ 
ASTM 

Standard No. 

Chemliner 4000, High Solid, 
Novolac Epoxy Lining Coated 
Sheet of 1018 Low Carbon Steel 

2" X 2"  with coating thickness of 5 mil or less  3 25 28 

Soak→ Adhesion  
D3359, 
Method B 

PAFI-MTP-002 

Soak→ Hardness E-18 PAFI-MTP-002 

Soak→ Visual inspection at 14 days 
and 28 days 

None PAFI-MTP-002 

Soak→ Pull-Off Strength D4541 PAFI-MTP-002 

Chemthane 4200PW, Solvent-
Free Two Component 
Polyurethane Coated Sheet of 
1018 Low Carbon Steel 

2" X 2"  with coating thickness of 5 mil or less  3 25 28 

Soak→ Adhesion  
D3359, 
Method B 

PAFI-MTP-002 

Soak→ Hardness E-18 PAFI-MTP-002 

Soak→ Visual inspection at 14 days 
and 28 days 

None PAFI-MTP-002 

Soak→ Pull-Off Strength D4541 PAFI-MTP-002 

Filters/Coalescers 

Paper Pleated Fuel Filter,  Facet 
Fuel-Gard, VF-21SB, Filter 
Cartridge P/N: CF-609-2PLO, CF-
609-5PLO 

Filter Cartridge (as received) in housing or container 
of sufficient size.  

3 71 21 

Soak→ Visual inspection for physical 
changes or disintegration of the end 
caps, sealing adhesive or media.→ 
Dimensional (circumference, length, 
pleat thickness) None. 

PAFI-MTP-002 

Soak Fuel Filter→ Retain Fluid→ 
Water Reaction D1094 

PAFI-MTP-002 

Soak Fuel Filter→ Retain Fluid→ 
Surface Tension D1331 

PAFI-MTP-002 

Soak Fuel Filter→ Retain Fluid→ 
Media Migrations D2276 

PAFI-MTP-002 

Paper Pleated Fuel Filter for 
Velcon VF-61 Housing, P/N; 
FO512PL-05 

Filter Cartridge (as received) in housing or container 
of sufficient size.  

3 71 21 

Soak→ Visual inspection for physical 
changes or disintegration of the end 
caps, sealing adhesive or media.→ 
Dimensional (circumference, length, 
pleat thickness) None. 

PAFI-MTP-002 

Soak Fuel Filter→ Retain Fluid→ 
Water Reaction D1094 

PAFI-MTP-002 
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Description Sample Size 
Number 

of 
Samples 

Temp.(°C)  
Duration 

(Days) 
Test 

Test 
Method 

Test Plan/ 
ASTM 

Standard No. 

Soak Fuel Filter→ Retain Fluid→ 
Surface Tension D1331 

PAFI-MTP-002 

Soak Fuel Filter→ Retain Fluid→ 
Media Migrations D2276 

PAFI-MTP-002 

Coalescer/ Separator Cartridge, 
Facet Fuel Guard, VF-21SB, P/N: 
CC-21-7 

Coalescer/ Separator  Cartridge (as received) in 
housing or container of sufficient size.  

3 71 21 

Soak→ Visual inspection for physical 
changes or disintegration of the end 
caps, sealing adhesive or media.→ 
Dimensional (circumference, length, 
pleat thickness) 

None. 

PAFI-MTP-002 

Soak Coalescer/ Separator→ Retain 
Fluid→ Water Reaction D1094 

PAFI-MTP-002 

Soak Coalescer/ Separator→ Retain 
Fluid→ Surface Tension D1331 

PAFI-MTP-002 

Soak Coalescer/ Separator→ Retain 
Fluid→ Media Migrations D2276 

PAFI-MTP-002 

Coalescer/ Separator Cartridge, 
Velcon ,P/N: OS-51288 

Coalescer/ Separator  Cartridge (as received) in 
housing or container of sufficient size.  

3 71 21 

Soak→ Visual inspection for physical 
changes or disintegration of the end 
caps, sealing adhesive or media.→ 
Dimensional (circumference, length, 
pleat thickness) 

None. 

PAFI-MTP-002 

Soak Coalescer/ Separator→ Retain 
Fluid→ Water Reaction D1094 

PAFI-MTP-002 

Soak Coalescer/ Separator→ Retain 
Fluid→ Surface Tension D1331 

PAFI-MTP-002 

Soak Coalescer/ Separator→ Retain 
Fluid→ Media Migrations D2276 

PAFI-MTP-002 

Housing, Velcon ,P/N: VF-61 Housing in container of sufficient size.  2 71 21 

Soak→ Visual inspection for physical 
changes (staining, corrosion or 
damage of the housing and 
inspection of seals.) 

None. PAFI-MTP-002 

Housing, Facet Fuel Gard Series Housing in container of sufficient size.  2 71 21 

Soak→ Visual inspection for physical 
changes (staining, corrosion or 
damage of the housing and 
inspection of seals.) 

None. PAFI-MTP-002 
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APPENDIX K 

VENDOR SUPPLIED MATERIALS 
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1) Piper 187-433 Synthetic Rubber Sheet (MIL-PRF-6855); 2’ x 2’ sheet  

a. Exposure temperature Room Temp and 71 °C 

2) Piper 462-049 Gaskets (ASTM D2000); 10 each 

a. Exposure temperature Room Temp and 71 °C 

3) Piper 462-056 Gaskets (ASTM D2000); 10 each 

a. Exposure temperature Room Temp and 71 °C  

4) Piper 106927-001Duckbi l l  Check Valve (ASTM D2000); 10 each  

a. Exposure temperature Room Temp and 93 °C  

5) Lycoming BN-0002.05 Fairprene Sheet; 2’ x 2’ sheet  

a. Exposure temperature Room Temp and 93 °C  
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Table K-1: Vendor Supplied Material Tests 

Description Sample Size 
Number of 

Samples 
Temp.(°C)  

Duration 
(Days) 

Test Test Method 
Test Plan/ 

ASTM 
Standard No. 

Vendor Supplied Material Tests 

 MIL-PRF-6855, Piper P/N 187-433 
Synthetic Rubber Sheet 

 Dumbbell D412 Die C 4 25 28 Soak→ Tensile/elongation D412, Section 12 PAFI-MTP-002 

 1"  × 2",  3 25 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

 Dumbbell D412 Die C 4 71 28 Soak→ Tensile/elongation D412, Section 12 PAFI-MTP-002 

 1"  × 2" 3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

Fairprene, Lycoming P/N BN-0002.05 

 0.05", Dumbbell D412 
Die C 

4 25 28 
Soak→ Tensile/elongation D412, Section 12 PAFI-MTP-002 

  0.05", 1"  × 2" 3 25 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

 0 .05", Dumbbell 
D412 Die C 

4 93 28 
Soak→ Tensile/elongation D412, Section 12 PAFI-MTP-002 

 0.05", 1"  × 2" 3 93 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

Piper 462-049 Gasket 1"  × 2" 3 25 28 Soak→ Durometer—Shore A D2240 PAFI-MTP-002 
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Description Sample Size 
Number of 

Samples 
Temp.(°C)  

Duration 
(Days) 

Test Test Method 
Test Plan/ 

ASTM 
Standard No. 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

 1"  × 2" 3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

 Piper 462-056 Gasket 

 1"  × 2" 3 25 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

 1"  × 2" 3 71 28 

Soak→ Durometer—Shore A D2240 PAFI-MTP-002 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Volume swell/dimensional 
change D471 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

Piper 106927-001 Duckbill Check Valve 

 1"  × 2" 3 25 28 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Durometer—Shore A (or Shore 
M) D2240 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

1"  × 2" 3 93 28 

Soak→ Density change D471 PAFI-MTP-002 

Soak→ Durometer—Shore A (or Shore 
M) D2240 PAFI-MTP-002 

Soak→ Visual inspection None PAFI-MTP-002 

 
 

– END OF APPENDICES – 




