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Standard Practice for
Evaluating the Compatibility of Additives with Aviation-
Turbine Fuels and Aircraft Fuel System Materials ~*

This standard is issued under the fixed designation D 4054; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope D 3227 Test Method for Mercaptan Sulfur in Gasoline,

1.1 This practice describes procedures required to determine Kerosine, Aviation Turbine, and Distillate Fuels (Potentio-
the compatibility of additives proposed for aviation turbine ~_ Metric I\/_Iethod§ _
fuels with both standardized fuels and the materials commonly D 3602 Field Test Method for Water Separation Character-

used in commercial aircraft fuel system construction. istics of Aviation Turbine Fuefs _
1.2 Satisfactory evidence of compatibility using this prac- D 3948 Test Methods for Determining Water Separation

tice is required by the ASTM Guidelines for Additive Approval ~ Characteristics of Aviation Turbine Fuels by Portable

(Research Report D02-1125pr additives specified in Speci- Separometér _ o o
fication D 1655 and also by individual aircraft and engine D 4308 Test Method for Electrical Conductivity of Liquid
manufacturers as well as government agencies. Hydrocarbons by Precision Meter

1.3 Compatibility data resulting from these procedures rep- D 4952 Test Method for Qualitative Analysis of Active
resent only part of the performance information required for ~ Sulfur Species in Fuels and Solvents (Doctor Test)
additive approval.

, . : f Practi
1.4 The actual level of acceptance is established by thg Summary of Practice )
individual approving groups. 3.1 These procedures are laboratory techniques for estab-

1.5 While efforts are made to maintain the list of fuel SyStemlishing additive compatibility with commercial aviation turbine
materials to be tested and to keep it current, users of thifuels, with additives previously approved in standard fuels and

practice must recognize that these lists are subject to continyith the fuel system components used in commercial aircraft,

ing revision to meet the needs of equipment manufacturers, INcluding tank coatings, sealants, and elastomers. Tests are
1.6 This standard does not purport to address all of theconducted with Jet A/A-1 fuel at four times the maximum

safety concemns, if any, associated with its use. It is th@dditive concentration as recommended by the additive sup-

responsibility of the user of this standard to establish appro-Pli€r- Immersion tests, with fuel system components only, are
priate safety and health practices and determine the app|icag:onducted in the more severe Reference Test Fluids, TT-S-735,

bility of regulatory limitations prior to use. Types Il and VII_. The tim_e and temperature of immers_,ion tests
are representative of aircraft use conditions and immersed
2. Referenced Documents components are evaluated after exposure, using industry stan-
2.1 ASTM Standards: dard methods. Comparisons are made with representative
D 156 Test Method for Saybolt Color of Petroleum Prod-COmponents exposed to the base fluid with and without
ucts (Saybolt Chromometer Methd&d) additive.
D 1266 Test Method for Sulfur in Petroleum Products Nore 1—Data obtained with Jet A/A-1 fuels can be applicable to Jet B
(Lamp Method? fuel or to aviation fuels specified by other organizations, with the
D 1655 Specification for Aviation Turbine Fuéls agreement of the approving air frame/engine manufacturer.

D 2624 Test Methods for Electrical Conductivity of Avia-

tion and Distillate Fuels Containing a Static Dissipator4' Significance and Use
Additive® 4.1 Additives are generally used to enhance a fuel property

such as oxidation stability or to improve fuel performance by

- providing corrosion inhibition, protection against icing, metal
1 This practice is under the jurisdiction of ASTM Committee D-2 on Petroleum deactivation, and so forth. However, their use can adversely
Products and Lubricants and is the direct responsibility of Subcommittee D02.J0.08ffect other fuel properties or the ground-handling systems for

on Additive-Related Properties. : . . LY
Current edition approved March 15, 1993. Published May 1993. Originallyfueclf' AlxpphCitlon Ofdthe procf?dures of this practice Is intended
published as D4054 — 81. Last previous edition D4054 — 81 (1987) to disclose these adverse effects.

2Copies of ASTM Guidelines for additive approval (D02-1125) and the
Research Report (D02-1137) are available from ASTM Headquarters. -
3 Annual Book of ASTM Standardéol 05.01. 4 Annual Book of ASTM Standaydéol 05.02.
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4.2 Combinations of additives may exhibit antagonisticsamples in dark storage during conditioning and between
effects on fuel properties or performance. Compatibility testingnspections.
with pre\_/lo_usly approve_d addltlv.es. IS intended to disclose such Note 4—Photographs are a useful record of results of compatibility
antagonistic effects of incompatibilities. testing.

4.3 Fuel system components such as sealants, coatings, and
elastomers are normally selected because of their resistance o Procedure C—Additive Compatibility with Fuel
a Reference Test Fluid, which is designed to be more severe to System Components
components than standard fuels. Application of the procedures 7.1 Formulate the jet reference liquid required for conduct-
of this practice is intended to disclose adverse effects ofng fluid immersion tests as follows:
additives beyond the effects of the Reference Test Fluids.

Jet Reference Fluid, TT-S-735, Type IlI

. Toluene (TT-T-548) 30 Volumes
5. Procedure A—Additive Effects on Fuel Isooctane (TT-S-735, Type | or ASTM 70 Volumes

5.1 Base Fuelrequired for Procedures A and B must meet Reference Grade)

the Jet A or Jet A-1 requirements of Specification D 1655 and. ne rrrsagy o (oo e

be clay treated in accordance with the procedure of TeStyciohexane (D 3055 or technical 28 5213222
Method D 3948, Appendix X1, “Preparation of Reference grade)

Fluid Base.” It should exhibit a rating of 98 WSIM after clay 'soé’ecftgﬂ;é?esrazi‘;’ Type  or ASTM 10 volumes
treating by Test Methods D 3602 or D 3948. About 75 L (20itertiary buty! disulfide? 1 volume
gal) of base fuel is required for Procedures A and B. Store théertiary butyl mercaptan Sv-gziti%oé?f’ﬁ

base fuel in clean epoxy-coated metal containers and recheck
the WSIM rating after 3-months st'orage. i i “The ditertiary dibutyl disulfide shall be doctor sweet in accordance with the
5.2 Prepare théest fuelby blending four times the maxi- Doctor Test in Test Method D 4952.

mum recommended concentration of the additive into 38 L (10 )
gal) of base fuel. 7.1.1 When tested for mercaptan and total sulfur in accor-

dance with Test Methods D 3227 and D 1266, respectively, the
Note 2—If the maximum solubility level is below this concentration, reference fluid shall have the foIIOWing properties:
prepare the test fuel accordingly. )
L . Mercaptan sulfur content, 0.0059 0.0005 weight % 1)
5.3 All ASTM D1655 specification tests and the following _
Total sulfur content, 0.408 0.005 weight % 2)

additional tests, should be run on the base fuel and the test fuel:
D 3602 or D 3948 water separation Store the fluid out of contact with light in containers that are

D 2624 electrical conductivity inert to the fluid ingredients. (Welded aluminum, nongalva-

D 156 Saybolt color bright and clear-visual inspection nized welded steel, or glass containers are suitable.) If not used

5.4 If tests on test fuel exceed the limits of D 1655, rerun awithin 90 days after blending, retest the fluid for mercaptan and
second test fuel containing only the maximum recommendetptal sulfur content.
concentration of additive in accordance with 5.3 and report. 7.2 Prepareeference test fluidby blending four times the

- o ) maximum recommended concentration of the additive into the

6. Proq_adure B—Additive Compatibility with Other specified Jet Reference Fluid.

Additives 7.3 Fuel system materials subject to immersion testiein

6.1 Prepare duplicate test blends by mixing 100 mL of bas&eference Fluidnd inReference Test Fluidre listed in Table
fuel containing four times the maximum recommended con-l.
centration of the candidate additive to 100 mL of base fuel 7.4 Detailed testing procedures for each class of fuel system
containing, in turn, each of the previously approved additivesomponents appear in Research Report D02-1137 on file in
(other than oxidation inhibitors) at four times their maximum ASTM Headquarters. When conducted by an approved labo-
recommended concentrations. The resultant blend contains twatory? these testing procedures provide dataacceptable to
times the maximum recommended concentration of eachircraft manufacturers or other approving agencies.
additive. 7.5 In general, each fuel system material is subject to special

Note 3—Approved additives are listed in Specification D 1655 but ;p?#](;?gfsnegnﬂ ngt?]g tfghsnpl)gléﬁ‘feSn\?etthi{r:a]?earlgzégslesuﬁgcggn
by other organizations. Reference Test Fluid containing additive for varying times at
specified temperatures. These details as well as the techniques

6.2 Divide each of the mixtures described in 6.1 into tWOfor inspecting specimens for failure are described in Research
clear, tall glass containers (100 mL each). Put the dUpIicatﬁeporFDOZ-%lif?

samples into dark, cold storage at-17.8°C (0°F) for 24 h.
Inspect immediately after removal from cold storage, forg. Report
indications of precipitation, cloudiness, darkening, or other
visual evidence of incompatibility.

6.3 Warm the samples inspected from cold storage, shake
remix any separated components, and hold at 38°C (100°F) for

24 h. Ir]spect them agai.n for visual evidence of incompatibility s, approved laboratory is Boeing Technology Servicgs, Box 3707, Seattle, V%
immediately after cooling to room temperature. Keep fuelosi24. bOCU ments
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other four components

8.1 Laboratory results from Procedures A, B, and C should
R)e compiled and reported as evidence of additive compatibility.
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