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1. SCOPE

1.1 Form

This specification covers three types of deicing/anti-icing material, each in the form of a non-Newtonian fluid.
1.1.1 Classification

Deicing/anti-icing fluids covered by this specification are classified as follows:

TABLE 1 - CLASSIFICATION

Fluid Anti-Icing Performance Aerodynamic Performance

SAE Use Table 3 Use SAE AS5900 Colpr

Type (3.2.4.1) (See Note) ApplicahleiiflRequested
Type Il Il High Speed Ramp Test Water whitefpale straw
Type Il i Low Speed Ramp Test Bright Yellow
Type IV 1\ High Speed Ramp Test Green

NOTE: As per 3.2.5.2} any fluid can be tested in accordance with the AS5900 high speed ramp|test and/or low speed
ramp test to pemonstrate acceptable aerodynamic performance. The designations in|Table 1 are for fluid
classification purposes only. Consult the fluid manufacturer for complete aerodynamic test glata.

1.1.2  Non-Newtoniap

A fluid defined as non-Newtonian exhibits a different apparent visc@sity value when tested at the sgme temperature, using

the same viscometer gnd spindle in a predetermined volume when the only variant is the rotationdl speed of the spindle.

Typically, the non-Newtonian fluid shear stress is not in directproportion to its rate of flow.

1.1.3 Pseudoplastic

A fluid described as pgeudoplastic shall exhibit reduced apparent viscosity values as the spindle speed is increased, and

revert to original flow behavior when the shear stress is removed. This shall be demonstrable at the temperatures listed in

3.2.3.2.

1.2 Application

This fluid may be used|as follows:

a. Unheated and undjlutedy or.diluted for anti-icing

b. Heated and undilujedfor deicing/anti-icing as a one step process

c. Diluted with water and heated for deicing/anti-icing, as a one step process

d. Diluted with water and heated as the deicing stage in a two-step process, usually when used with the unheated and
undiluted fluid as step two

CAUTION: SAE Type I, lll and IV fluid, especially when used in a one step process or in the first step of a two step
process, may cause residues to collect in aerodynamically quiet areas, cavities and gaps. These residues
can affect flight safety. Refer to ARP4737.

1.2.1 Consult aircraft manufacturer's Aircraft Operations Manual, Aircraft Maintenance Manual and service letters to
determine any restrictions relating to the use of deicing/anti-icing fluids meeting this specification for the type and
model of aircraft being treated. Refer also to ARP4737.


https://saenorm.com/api/?name=ef768a6cef5e8e4c1eba12627047d601

SAE AMS1428G Page 4 of 26

1.3 Precautions

1.3.1 The lowest operational use temperature (LOUT) for a SAE Type I, lll, and IV fluid shall be determined for the
neat (undiluted) fluid or for each intended use dilution and is the lowest temperature at which the fluid has been
tested and certified as acceptable in accordance with the appropriate aerodynamic acceptance test (3.2.5) while
still maintaining the 7 °C (13 °F) freezing point temperature buffer (See ARP4737). The fluid manufacturers’
literature shall clearly state the LOUT for the neat fluid and intended use dilutions.

1.3.2 The deicing/anti-icing formulation may be mildly toxic and contact with human skin and eyes should be avoided.
Prolonged exposure to concentrations of vapor or windborne mists should be avoided. Consult the fluid
manufacturers’ Material Safety Data Sheet for further information.

1.3.3 Caution sho ions in and around
electrical/electfonic circuitry with noble metal coated wiring or terminals which could make contact with the fluid.
Exothermic redqctions, which may result in fire have been reported. This may occuf whefe defectively insulated
wires, switches, or circuit breakers carrying direct current are encountered. Fluids based [on glycol shall contain
an inhibitor to minimize this potential fire hazard.

1.3.4 A fluid meeting this specification is unique to each manufacturer and may. be adversely affected by mixing with
other aircraft deicing/anti-icing fluids.

1.3.5 Slippery condifions may exist on the ground, or equipment following/the deicing/anti-icing pfocedure.

1.3.6 Deicing/anti-icing fluids should be compatible with carbon brake material. Refer to ARP@U737 and the airplane

manufacturer’g
method for corj

1.4 Safety - Hazardd

While the materials, m

maintenance and service documents for furthér information on fluid use. Al
npatibility is under development.

us Materials

ethods, applications, and processes described or referenced in this specifi

use of hazardous matgrials, this specification does:not address the hazards which may be involve

sole responsibility of th
and to take necessary
1.5 Fluid Qualificatio
It is not sufficient for a
it. For such a fluid to

qualified fluids accept|
ARP5718.

e user to ensure familiarity.with the safe and proper use of any hazardous m
precautionary measures to ensure the health and safety of all personnel invq

=]

SAE type Il M1 or IV fluid to meet all of the requirements of AMS1428 for ai

Able tosregulators. For information on the qualification process of an A

industry standard test

cation may involve the
d in such use. It is the
aterials and processes
Ived.

flines to be able to use

be used commercially, it must also have holdover time guidelines and b¢ identified on a list of

MS1428 fluid, refer to

2. APPLICABLE DOCUOMENTS

The issue of the following documents in effect on the date of the purchase order forms a part of this specification to the
extent specified herein. The supplier may work to a subsequent revision of a document unless a specific document issue
is specified. When the referenced document has been cancelled and no superseding document has been specified, the

last published issue of

that document shall apply.
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2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

AMS2470

AMS2475

AMS2825

AMS4037

AMS4041

AMS4049

AMS4376

AMS4911

AMS4916

AMS5045

AMS5886

AMS-P-83310

AIR9968

ARP1917

ARP4737

ARP5485

ARP5718

AS5900

AS5901

Anodic Treatment of Aluminum Alloys, Chromic Acid Process

Protective Treatments, Magnesium Alloys

Material Safety Data Sheets

Aluminum Alloy, Sheet and Plate, 4.4Cu - 1.5Mg - 0.60Mn (2024; -T3 Flat Sheet, -T351 Plate), Solution

Heat Tireated

Alumirj

-T3 Flat Sheet; 1-1/2% Alclad 2024-T351 Plate

Alumir]
Plate),

Plate,
Titanid
Titanid
Steel,

Alloy,
0.45Al

Plastig
Viscos

Clarifid

Aircraft Deicing/Anti-icing Methods

Endur@ance Time Tests for Aircraft Deicing/Anti-icing Fluids SAE Types I, lll, and I\

um Alloy, Alclad Sheet and Plate, 4.4Cu - 1.5Mg - 0.60Mn, Alclad 2024)and
um Alloy, Sheet and Plate, Alclad, 5.6Zn - 2.5Mg - 1.6Cu - 0.28Cr (Alclad 1
Solution and Precipitation Heat Treated

Magnesium Alloy, 3.0Al - 1.0Zn - 0.20Mn (AZ31B-H26);"Cold Rolled and Par
m Alloy, Sheet, Strip, and Plate, 6Al - 4V, Annealed

m Alloy Sheet, Strip, and Plate, 8Al - 1Mo - 1V, Duplex Annealed

Sheet and Strip, 0.25 Carbon, Maximum;:Hard Temper

Corrosion and Heat-Resistant, Bars, Forgings, and Rings, 50Ni - 20Cr - 3
Consumable Electrode or Vacuum Induction Melted, 2100 °F (1149 °C) Sol

Sheet, Polycarbonate, Transparent
ity Test of Thickened-Aircraft Deicing/Anti-icing Fluids

ation of Terms,Used in Aerospace Metals Specifications

1-1/2% Alclad 2024,

075; -T6 Sheet - T651

tially Annealed

0Co - 5.8Mo - 2.2Ti -
ution Heat Treated

Qualif

cation Pracess for SAF AMS1428 Type 1l Il _and 1V Fluids

Standard Test Method for Aerodynamic Acceptance for SAE AMS 1424 and SAE AMS 1428 Aircraft
Deicing/Anti-icing Fluids

Water Spray and High Humidity Endurance Test Methods for SAE AMS1424 and SAE AMS1428 Aircraft
Deicing/Anti-icing Fluids
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2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM C 672 Scaling Resistance of Concrete Surfaces Exposed to De-icing Chemicals
ASTM D 93 Flash Point by Pensky-Martens Closed Cup Tester
ASTM D 891  Specific Gravity, Apparent, of Liquid Industrial Chemicals

ASTM D 1177 Freezing Point of Aqueous Engine Coolants

ASTM D 1193 Reaggnt Water

ASTM D 1331 Surface and Interfacial Tension of Solutions of Surface-Active Agents
ASTM D 1568 Sampljng and Chemical Analysis of Alkylbenzene Sulfonates

ASTM D 1747 Refragtive Index of Viscous Materials

ASTM D 2196 Rheolggical Properties of Non-Newtonian Materials by Rotatiohal (Brookfield Type) Viscometer
ASTM D 3278 Flash Point of Liquids by Small Scale Closed Cup Apparatus
ASTM D 4052 Density and Relative Density of Liquids by Digital'Density Meter
ASTM D 4177 Autompatic Sampling of Petroleum and Petroleum Products

ASTM E 70 pH of Aqueous Solutions with the Glass Electrode

ASTM F 483  Total Immersion Corrosion Test for Aircraft Maintenance Chemicals
ASTM F 484  Stress|Crazing of Acrylic Plastics in Contact with Liquid or Semi-Liquid Compounds
ASTM F 485  Effectg of Cleaners on Unpainted Aircraft Surfaces
ASTM F 502  Effectg of Cleaningiand Chemical Maintenance Materials on Painted Aircraft Surfages

ASTM F 519  Mechdgnical{Hdydrogen Embrittlement Evaluation of Plating Processes and Service Environments

ASTM F 945 StresslCoafrasion of Titanium Alloys hy Aircraft Fngine Cleaning Materials

ASTM F 1105 Preparing Aircraft Cleaning Compounds, Liquid Type, Temperature-Sensitive, or Solvent-Based, for
Storage Stability Testing

ASTM F 1110 Sandwich Corrosion Test

ASTM F 1111 Corrosion of Low-Embrittling Cadmium Plate by Aircraft Maintenance Chemicals
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2.3 U.S. Governmen

t Publications

Available from the Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094, Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch/.

MIL-PRF-25690 Plastic, Sheets and Formed Parts, Modified Acrylic Base, Monolithic, Crack Propagation Resistant

MIL-STD-870

2.4 APHA Publicatio

Cadmium Plating, Low Embrittlement, Electrodeposited

ns

Available from American Public Health Association, 1015 Fifteenth Street, NW, Washington, DC 20005 or www.apha.org.

Standard Methods for lhe Examination of Water and Waste Water

2.5 OECD Publicatid

Available from OECD:
OECD Guidelines for T
3. TECHNICAL REQ

3.1 Material
The composition of the
additives, such that thq

3.1.1 Non-Glycol Ba

diameter and 15 mm |
hole 6.5 mm deep in

used to open up the d
surface with 600, 180
solvent and allowed to
D 1193 Type IV, both
allowed to evaporate

A fluid based on non—i

ns
P, rue André Pascal, Cedex 16, 75016 Paris, FRANCE or www;0€ecd.org.
esting Chemicals

JIREMENTS

fluid shall be optional to the manufacturer and shall be based on freezing
finished product shall meet the requirements of this specification.

5ed Fluid

lycol freezing point depressants shall be tested as follows: Two pieces of
ng shall have one end of each machined flat. An 8.5 mm drill shall then be
ne end to allow the milling of a cup shaped depression. A 12.5 mm bull 1
rilled hole to produce~a 7 mm deep depression. The cup shall then be fin
and 6 micrometers diamond paste. The cups shall be cleaned and degr{

point depressants with

AMS5886 bar, 35 mm
1sed to drill a centered
osed end mill shall be
shed by improving the
pased using a suitable

dry. One cup.Shall be filled with the candidate test fluid, the other with wat¢r conforming to ASTM

test pieces shall then be placed in an oven at 105 °C + 2 (221 °F % 4).
by progréssive increase in oven temperature at the rate of 10 °C (18 °F

temperature of 250 °C
transferred to an air fu

+ 5 (482 °F £+ 9) where they shall be maintained for 15 minutes + 1. Tej

he fluid shall then be

per minute to a final
t pieces shall then be
Ites.

r|nace Set at 1040 °C £ 10 (1904 °F + 18) and maintained for 2 hours = 5 min

Test pieces shall be removed and allowed 0 cool to ambient tlemperature.

icroscopic examination of the polished cups

at 500X shall be undertaken. No corrosion worse than that of the control cup shall be evident in the candidate test fluid

cup.

The report shall include photographs of both cups after testing and the candidate test fluid cup shall be identified.

3.1.2 Toxicity

The user shall ensure that the fluid meets all local, state, and/or federal toxicity regulations. The information to satisfy the
federal, state, and provincial requirements shall be provided by the manufacturer, and for local requirements, upon
request, from the user.
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3.1.3 Appearance

The fluid, as received by purchaser, shall be homogeneous, uniform in color (See Table 1), and free from skins, lumps,
and foreign materials which would be detrimental to usage of the product. The fluid may be clear or translucent - as
described by the manufacturer.

3.1.4 Environmental

Information

Formulated fluid shall be tested in accordance with APHA “Standard Methods for the Examination of Water and Waste
Water”. The manufacturer shall provide results for not less than the following:

3.1.4.1 Biochemical

The fluid shall be incu
determined.

3.1.4.2 Total Oxyge
The TOD or COD of th

3.1.4.3 Biodegradah

This characteristic cah be approximated by determining the ratio, of\BOD to TOD or COD.

biodegraded can be c
specified in the chosen

3.1.4.4 Aquatic Toxi
The fluid shall be tes
(Organization for Ecor
using test species requ

magna and rainbow tout. The LC50 concentration, (the highest concentration at which 50% of]

survive the test period

3.1.5 Trace Contam

Report the presence, i
heavy metals (lead, ch

3.2 Physical Propert

Oxygen Demand (BOD)

pated at 20 °C (68 °F) for 5, 15, 20, or 28 days dependent upon the methiog

n Demand (TOD) or Chemical Oxygen Demand (COD)
b fluid, expressed in kilograms of oxygen per kilogram of fluid, shall be deter
ility

hlculated by dividing BOD by TOD or COD, and shall be reported for the i
test method.

City
ted in accordance with EPA 4QCCFR 797.1300 and 794.14, revised JU
omic Cooperation and Development Guidelines for Testing of Chemicals),
ired by regulatory agencies\for permitted discharges. Examples include fath
shall be stated in milligrams per liter.

nants

N percentages-by weight or parts per million by weight, of sulfur, halogens,
romium, . cadmium, and mercury). Report the test method used and detection

es

chosen, and the BOD

mined.

The percent of fluid
ncubation time periods

ly 1, 1989, or OECD
methods 202 and 203
ead minnows, daphnia
the organisms do not

phosphate, nitrate, and
limits.

The fluid shall conforr
methods.

3.2.1

3.2.1.1 Flash Point

n to the tollowing requirements; tests shall be pertormed In accordance

Fluid as Received in Neat Form

with the specified test

Shall be not lower than 100 °C (212 °F) determined in accordance with ASTM D 93 or ASTM D 3278. In case of dispute,
the flash point determined in accordance with ASTM D 93 shall apply.

3.2.1.2

Specific Gravity

Shall be within £0.015 units of the preproduction value, determined in accordance with ASTM D 891 or ASTM D 4052.
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3.2.1.3 pH
Shall be within £0.5 units of the preproduction value, determined in accordance with ASTM E 70.
3.2.1.4 Refractive Index

Shall be within £0.0015 units of the preproduction value, determined in accordance with ASTM D 1747.
3.2.1.5 Surface Tension

Shall be within £10% of the preproduction value at 20 °C + 2 (68 °F* 4), determined in accordance with ASTM D 1331.

3.2.2  Fluid Stability
3.2.2.1 Thermal Stapility-Accelerated Aging (to simulate long term heated storage without.water |oss)
Age sample as in 3.2.2.1.1 and examine as in 3.2.2.1.2.

3.2.2.1.1 Transfer 8p0 ml + 10 of fluid to a 1 liter borosilicate bottle (e.g., Pyrex®brand or equiv@lent) fitted with a tight,
heat-resistant plastic seal and tightly close. For the reference sample, also keep 800 ml £ 10 of the fluid in an
identical bpttle and store at room temperature until the complétion of 3.2.2.1.2. Transfer the other closed
bottle contpining the test fluid to a circulating-air oven or heated oil or water bath. EleJate the temperature to
70 °C + 2 (158 °F % 4) and maintain the test sample in this environment for 30 days.

3.2.2.1.2  Atfter 30 days, remove the test sample from the heatedenvironment and examine the contents for evidence of
separation), precipitation or insoluble deposits. Report ‘any evidence of these factors. Allow the test sample to
cool to 20|°C + 2 (68 °F % 4). Turn the test sample bottle upside down and then right side up. Repeat this
rotation pfocedure three additional times, and' then examine the contents for eyidence of separation,
precipitatign or insoluble deposits versus the unheated reference sample. Report findings. Determine the
refractive ndex of the test and referencelsamples as in 3.2.1.4 . If the test and refefence samples have a
refractive index difference of greater than-0.0020, the test is invalid.

If the test |s valid, measure viscosity at 0 °C + 2 (32 °F = 4) as in 3.2.3.2 using a spipdle speed of 0.3 rpm,
and pH a$ in 3.2.1.3. Compare and record the results of the heat-aged test sample and the unheated
reference pample. The viscOsity shall neither be reduced by more than 20% nor be increased by more than

10%. The|pH differencetshall not be greater than 1.0 unit. The heat-aged test sample shall be tested
according [o AS5901 (WSET only) using one set of three plates. Report the results of the test.

3.2.2.2 Exposure to|Dry Air{(to simulate fluid behavior following overnight exposure to dry air)

The fluid shall be teste@-in accordance with 3.2.2.2.1. If the fluid, after losing 20% of its origingl weight, exceeds the
viscosity limit defined determine the percent
weight loss and aerodynam|c performance after exposure to a simulated dry air enwronment Results from Successive
Dryout and Rehydration (3.2.2.4) test should also be reviewed to ensure that any fluid that fails to meet the viscosity limit
defined in 3.2.2.2.1 will not result in high levels of dried residue and/or gel formation.

3.2.2.2.1 The fluid, after exposure to a dry air environment which results in weight reduction of 20% + 1 shall have a
viscosity not exceeding 500 mPa-s when measured at 3.0 rpm and with spindle LV1 with sample at 20 °C £ 2
(68 °F £ 4) using the method described in 3.2.3.2.1.

3.2.2.2.1.1  Pour approximately 800 ml of fluid into a pre-weighed glass tray with the following approximate dimensions
200 mm x 200 mm x 50 mm. Weigh the tray and contents to the nearest 2 grams, record the weight. Place
this tray with its contents into an environment with air temperature at 23 °C + 3 (73 °F + 6) and the relative
humidity not greater than 50% and preferably in the 30% to 45% range. Periodically weigh the tray and
contents. When the weight of the fluid is 20% + 1 lower than its initial weight, pour 500 ml = 10 of the fluid
into a 600 ml beaker. Allow to cool to 20 °C + 2 (68 °F % 4) and test for viscosity.
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quantity required for

np and on the aircraft

3.2.2.2.2 The fluid shall be tested to determine the percent weight loss obtained under simulated conditions defined in
3.2.2.2.2.1. Fluid at this percent weight loss shall meet aerodynamic performance requirements in
accordance with AS5900 by performing three runs of the aerodynamic acceptance test (3.2.5.2) at -5 °C £ 2
(23 °F £ 4 ), and speed ramp(s) used for preproduction tests of the Neat fluid.
3.2.2.2.2.1 Place a 1 mm layer of fluid into a pre-weighed Petri dish cover with the approximate dimensions of 10 cm
diameter x 5 mm height. Record the weight to the nearest 0.02 grams. Place the Petri dish into a 55% + 2
relative humidity environment with air temperature at 0 °C + 2 (32 °F £ 4) and 4 m/s + 0.5 horizontal air
velocity for 12 hours + 0.2. Equilibrate the dish and its contents to 20 °C £ 2 (68 °F + 4) and record the final
weight. The percent weight loss shall be reported from an average of at least 3 Petri dish tests.
3.2.2.2.2.2  Additional fluid at the percent weight loss obtained under the simulated conditions (1 wt%) in 3.2.2.2.2.1
can be prepared—at oo tempeErature T pars urnder a furme frood o Take g
aerodynamic testing.
3.2.2.3 Dry-out by Exposure to Cold Dry Air (to simulate fluid dry-out in cold air om the rarn
including aefodynamically quiet areas)

Test as per 3.2.2.3.1 g
3.2.2.3.1 Using a cq
ml to 150
humidity le

approximately 2.5 m/s (5.6 mph). Maintain these conditions-until the fluid has dried or

the remain
3.2.2.3.2 Remove tl
with 500
bottle. R
rinsing, all

3.2.2.4 Successive

upon rehydration)

Fluid shall be tested in

not be greater than 4 g.

3.2.25 Thin Film Th

Test as per 3.2.2.5.1, 3

o)

hd 3.2.2.3.2.
Id chamber, position three plates, inclined at an anglé of 2 degrees from th
ml of fluid on each plate. Set the air and plate temperatures at 1 °C + 1
ss than 40%, and the air moving from the top ovér:the surface towards the
ing residues. A gel, gum (tacky feel), hard granular solid, or peelable film are
e plates from cold chamber and allow-them to warm to 5 °C + 2 (41 °F * 4
| water, conforming to ASTM D 1193“Type IV, at 15 °C + 10 (59 °F + 18)
ort the appearance of the plates(after rinsing. Only plates free of residue
bw the plates to dry at room temperature. Report the appearance of the plat

PDry Out and Rehydration\(to simulate the formation of dried residues and

accordance with"Appendix A and results reported. The weight on rehydrat

ermal Stability (to simulate heated leading edge dry out)

2.2.5:2°and 3.2.2.5.3.

e horizontal. Pour 100
(34 °F £ 2). Relative
bottom of the plates at
for 24 hours. Examine
not acceptable.

|) and rinse each plate
from a 1 liter squeeze
are acceptable. After
bs after drying.

for such to form gels

on for all 10 dips must

3.2.2.5.1 At ambien

emperatare, pour 40 mito ou mi or the ftoid—omn to each of tWo unpainteo

luminum or aluminum

alloy test panels, approximately 152.5 mm x 50 mm (6 inches x 2 inches). After 5 minutes, place the panels,
inclined at an angle of 10 degrees from the horizontal, in an oven maintained at 95 °C + 2 (203 °F + 4). After
60 minutes £ 1 minute, remove the panels, allow them to cool to ambient temperature, and inspect. Report
the appearance. A gel, gum (tacky feel), hard granular solid or peelable film are not acceptable.

3.2.25.2

Rinse each plate with 500 ml water conforming to ASTM D 1193 Type IV at 15 °C + 10 (59 °F £ 18) from a

1 liter squeeze bottle positioned not closer than 20 cm from the surface. Report the appearance of the plates

after rinsing. Only plates free of residue are acceptable.

After rinsing, allow the

temperature. Report the appearance of the plates after drying.

3.2.25.3
Report res

ults of both tests.

plates to dry at room

Repeat test as in 3.2.2.5.1 and 3.2.2.5.2 except that the oven temperature shall be at 48 °C + 2 (118 °F £ 4).
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3.2.2.6  Storage Stability (to simulate storage in tanks)

Prior to the start of this test, the viscosity shall be determined at 20 °C £ 2 (68 °F % 4), in accordance with 3.2.3.2. The
fluid shall be tested in accordance with ASTM F 1105, except that the sample shall be protected from exposure to UV
light. Upon completion of the test, the fluid shall be retested for viscosity as before and the result compared to the original
values. Both results shall fall within the limits determined in 3.2.3.3.

3.2.2.7 Shear Stability

The anti-icing performance tests as in 3.2.4 shall start within 2 hours after the product has been sheared, but not within
the first 20 minutes after shearing using the laboratory method as in 3.2.2.7.1.

3.2.2.7.1 Run a labg
removed f
into the 1 |
using a ng

This non-g

3.2.2.8 Hard Water
The fluid, diluted 1:1 b
evidence of insoluble
reference sample. If th
sample, the test is inva
hard water stability tes
results reported.

3.2.2.8.1

Dissolve 400 mg = 5

Dr a 5 minute warming period at 3000 rpm + 100. Pour 500 ml = 5 of fluid
ter mixing container. Mix for 5 minutes + 10 seconds at 2000 rpm. The ble
n-contact optical tachometer to provide a mix speed of 2000 rpmr£7100 U
ontact calibration can be performed by placing the blender on a-stand and
shaft at the base to measure the rotation speed with the mixing container.in. place.

Stability
volume with standard hard water made up as in 3:2.2:8.1 and aged as in 3
e refractive index has increased by more than 0.0020 at 20 °C + 2 (68 °F {

lid as water has been allowed to evaporate-during the test. A sample of thg
ing, shall be tested in accordance with AS5901 (WSET only) using one set

Compositipn of Hard Water

calcium acetate dihydrate\(€a[C,H30,],:2H,0) or 363 mg + 5 calcium

(Ca(C,H30,),-H,0) andl 280 mg + 5 magnesium sulfate heptahydrate (MgSO,-7H,0), both of analy

1 liter of ASTM D 1193
3.2.2.8.2 Place 800
with a tigh
diluted flui
other clos
Elevate th¢
30 days.

, Type IV, water.

|, heat-resistant\plastic seal and tightly close. For the reference sample, als
1 in an identical bottle and store at room temperature until the completion of
bd bottle (containing the diluted test fluid to a circulating-air oven or hes
b temperature to 95 °C £ 2 (203 °F + 4) and maintain the diluted test sample

glass mixing container

20°C +2 (68 °F + 4)
der shall be calibrated
sing 500 mL of water.
elongating the rotating

.2.2.8.2, shall show no

deposits after inversion, and the pH shall not yary by more than £1.0 ¢init from an unheated

- 4) from the reference
diluted test fluid, after
pf three plates, and the

acetate monohydrate
tical reagent quality, in

ml = 10 of the diluted fluid into a 1 liter borosilicate bottle (e.g., Pyrex® brand or equivalent) fitted

0 keep 800 ml £ 10 of
3.2.2.8.3. Transfer the
ted oil or water bath.
in this environment for

3.2.2.8.3

After 30 days,; Temove the ditutedtestsampte fronm the treated environmentand-—aftow

it to cool to 20 °C + 2

(68 °F £ 4). Examine the contents for evidence of separation, precipitation or insoluble deposits versus the
unheated reference sample. Report findings. Turn the test sample bottle upside down and then right side up.

Repeat this rotation procedure three additional times. Inspect as in 3.2.2.8.

3.2.2.9 Tendency to Foam

At the option of the user, the vendor shall demonstrate that fluid as supplied or in intended use dilutions and heated to
intended use temperatures, applied through commercial deicing/anti-icing vehicle systems to an inclined flat or curved
surface, preferably an aircraft wing or horizontal stabilizer, at pressures and flow rates normal for the intended use, does
not cause foam which does not rapidly collapse, and fluid surface shall not have the appearance of snow or slush.
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3.2.2.10 Cold Storage Stability (to simulate the stability of the fluid cycling between cold temperature and room
temperature)

Prior to the start of this test, the sample shall be visually examined to determine freedom from insoluble deposits. Report
any evidence of these factors. Determine the pH in accordance with 3.2.1.3. Determine the refractive index in accordance
with 3.2.1.4. Determine the viscosity in accordance with 3.2.3.2, ASTM D 2196, Method B, except the sample shall not be
shaken, using a Brookfield LV viscometer or equivalent, fitted with the guardleg and appropriate spindle for the speed
selected. Values shall be taken at a spindle speed of 0.3 rpm at 20 °C £ 2 (68 °F * 4). The report shall clearly state the
size and type of spindle used.

3.2.2.10.1 Transfer 2.0 liters of fluid into an appropriate 2.5 liter container (ex: high-density polyethylene-HDPE, glass
separatory funnel, etc.) with a well-closed cap. Transfer the closed container containing the sample of fluid to

a freezer. Mmﬁmbﬁﬁ%ﬁ%ﬂﬂ%mﬂﬁkﬂrs, remove the closed
ontaining the fluid sample from the freezer. Allow the sample to stand at2( °C + 2 (68 °F + 4) for

container
Repeat the cycling between -20 °C and 20 °C for 5 complete cycles.) An gxample of the cycling

24 hours.
period is shown in Table 2.

TABLE 2 - FLUID CYCLING PERIOD

Day 1
-20 °C

Day 2
PO °C

Day 3
-20 °C

Day 4 Day5 Day6 Day7
20 °C -20°C  20°C -20°€

Day 8
20 °C

Day 9
-20 °C

Day 10
20 °C

3.2.2.10.2 Upon com

or insolub

pletion of the cycling, the fluid shall be visually examined for evidence of s¢
e deposits. Report any visual observations.“Allow fluid to equilibrate

Siphon/ex

ract 1 liter from the top portion of the fluid sample, ensuring that the tip of th

paration, precipitation,
to room temperature.
e siphon hose remains

2 inches beneath the surface of the fluid, and transfer-the top portion into a separate

Siphon/extract 1 liter from the bottom portion, ensuring that the tip of the siphon hose
of the container, and transfer the bottom portion into a separate container (labeled
bottom portions of the fluid sample shall .b€) retested as before for pH, refractive i
accordanck with 3.2.2.10 and the results.compared to the original values.

container (labeled top).
remains at the bottom
bottom). The top and
hdex, and viscosity in

3.2.3 Rheological Properties
The special rheological properties definedsin' 3.2.3.1 and 3.2.3.2 relate to thickened fluids which are classed as non-
Newtonian, pseudoplaptic as defined in"1:%2.2 and 1.1.3 and are specified to ensure the flow of the film when sufficient
shear stress is inducedl. The exposure, of a film of the applied fluid to different environmental fact@rs shall not impair this
performance (either by buildup offilm thickness due to consecutive applications or by forming g gel), when tested in
accordance with 3.2.2.R and 3.2(2)3. Fluids of all types shall be tested as in 3.2.3.2.

3.2.3.1 Viscosity

The fluid shall exhibit has been tested and
certified as acceptable in accordance with the Aerodynamic Acceptance test (3.2.5). The viscosity of any neat fluid as
supplied shall be measured as per 3.2.3.2 and fall within the limits defined in 3.2.3.3.

3.23.2 Viscosity Measurement

The sample will not be shaken prior to testing. Test at 20 °C £ 2 (68 °F £ 4), 0 °C + 2 (32 °F = 4) and in 10 °C (18 °F)
increments down to the lowest usable temperature identified by the manufacturer. The viscosity shall be measured using
a Brookfield LV viscometer at 0.3 rpm, 6 rpm and 30 rpm. The viscosity may be measured using the Brookfield small
sample adapter or as specified in 3.2.3.2.1. The report shall state if the small sample adapter was used and shall detail
the spindle size, container size, volume of fluid employed, and the rotation duration. In case of dispute the method
described in 3.2.3.2.1 shall prevail.
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3.2.3.2.1 Using a Brookfield LV viscometer fitted with the guard leg and using a sample of approximately 500 ml or
sufficient quantity to accommodate the selected spindle and guard leg, contained in an 85 mm diameter,
straight sided 600 ml beaker. The test shall be run using the appropriate spindle in accordance with ASTM D
2196, Method B, except the samples shall not be shaken. The reporting requirements are the same as in
3.2.3.2.

3.2.3.3  Viscosity Limits

The viscosity of any neat fluid as supplied shall fall within the limits of the high and low viscosity values defined by the pre-
production samples (4.2.3) and the viscosity limits shall be reported. For quality control purposes the manufacturer shall
specify the typical viscosity range a user can expect to obtain from fluid being delivered for use. The viscosity of the High
Viscosity Preproduction Sample (4.2.3.1) shall be measured in accordance with AIR9968 and reported.

3.2.4 Anti-lcing Perfprmance
3.2.4.1 Water Sprayl Endurance Test (WSET), and High Humidity Endurance Test (HHET)

When tested in accordance with AS5901, the neat fluid, sheared as in 3.2.2.7, shall form a film which will protect against
the formation of frozef deposits within the failure zone depicted in Figure 1 of AS5901 for the fmes listed in Table 3.
Similarly, if the fluid is|intended to be diluted with water, it shall be diluted by yvolume to ratios of 75:25 and 50:50 with
water conforming to 3J2.2.8.1 and sheared as in 3.2.2.7, and shall protect as\yin Table 3. Confirmation shall be obtained
from 6 panels, 3 panel$ from each of two successive test runs.

TABLE 3 - MINIMUM ANTI-ICING PERFORMANCE

Fluid - SAE Type WSET HHET
& Dilution Time - Minutes Time - Hours

[1 100:00 30 4
75:25 20 2
50:50 5 0.5

[11 100:00 20 2
75:25 Determine and report Determine and report
50:50 Determine and report Determine and report

IV 100:00 80 8
75:25 20 2
50:50 5 0.5

3.2.5 Aerodynamic Acceptance

3.2.5.1 Criterion to $hear,of-Not to Shear the Fluid

If after shearing in a¢cerdance with 3.2.2.7.1, the apparent viscosity increases by more than 15% when tested in
accordance with 3.2.3.Zat U °C £ Z (32 “F £ 4) at spindle speeds of 6 rpm and 30 rpm, the fluid shall be sheared prior to
testing. If the apparent viscosity increased by less than or equal to 15%, or decreased, the fluid shall be tested in the
unsheared state.

3.25.2 Aerodynamic Test

The fluid shall demonstrate acceptable aerodynamic performance when tested in accordance with AS5900 High Speed
Ramp Test and/or Low Speed Ramp Test. The High Speed Ramp Test is the approved aerodynamic test for fluids used
on large transport type aircraft. The Low Speed Ramp Test is the approved aerodynamic test for fluids used on lower
takeoff rotation speed commuter aircraft. Also see 1.2.1. A fluid and its volume/volume dilutions (defined in Table 3) shall
be tested at temperatures ranging from 0 °C = 2 (32 °F = 4) down to the lowest temperature requested by the fluid
manufacturer, in approximately 10 °C (18 °F) intervals. For each fluid or dilution, a minimum of 3 tests shall be performed
at each temperature.


https://saenorm.com/api/?name=ef768a6cef5e8e4c1eba12627047d601

SAE

AMS1428G

Page 14 of 26

3.2.5.3

Test with the Highest Viscosity Dilution

For the preproduction fluid, the dilution ratios which produce high viscosity at different temperature intervals shall be
identified. Each dilution which exhibits a viscosity greater than that of the Neat, 75:25 or 50:50 dilution, by more than 15%
at each temperature interval, shall demonstrate acceptable aerodynamic performance when tested in accordance with
AS5900 as described in 3.2.5.3.1.

Prepare dilutions of the fluid in 5% volume increments using water conforming to ASTM D 1193 Type IV. The

viscosity shall be measured using a Brookfield LV viscometer at 6 rpm and 30 rpm using the small sample
adapter and appropriate spindle at 0 °C £ 2 (32 °F £ 4), -10 °C £ 2 (14 °F £ 4) and -20 °C £ 2 (-4 °F % 4).
Measurements shall be made on dilutions with increasing water content until three consecutive decreasing
viscosity measurements are obtained. Each dilution which exhibits a viscosity greater than that of the Neat,

3.253.1
75:25 or
identified
temperatu
3.2.5.4  Fluid Eliming

Fluid elimination shall
2 mm of fluid on the t
Speed Ramp Test. It's

3.3 Fluid Tested Bot|

Tests shall be conducted using the neat fluid and using a solution~c¢@émprised of the neat fluid dily

ASTM D 1193, Type I\|

3.3.1 Freezing Point

For the neat fluid, the freezing point shall be not higher.than -32 °C (-26 °F). When diluted at a rat

ASTM D 1193, Type |
ASTM D 1177. Report

3.3.2

This document include]

many countries due t¢ environmental and health concerns. The user should consult with local

health and environmer

Effect on Aircrgift Materials

ilutions shall be tested in accordance with AS5900 by performing three
e interval, and speed ramp(s) used for preproduction tests of the Neatfluid.

tion
be tested and calculated in accordance with AS5900 and shall be based o
pst duct floor. The elimination shall be not less than 74%"at all tested temn|

nall not be less than 57% at all tested temperatures forthe Low Speed Ramj

h Neat and as a Diluted Solution

, water.

, water, the freezing point shall be not higher than -10 °C (+14 °F), determi
freezing points for both the_neat and 1:1 diluted fluid.

WARNING

tal regulations regarding its use.

ntified. Each of these
runs at the respective

N an initial thickness of
peratures for the High
Test.

ted 1:1 by weight with

0 of 1:1 by weight with
ned in accordance with

5 cadmium as a plating material. The use of cadmium has been restricted apd/or banned for use in

officials on applicable

3.3.2.1 Sandwich C

TTOSION

After testing in accordance with ASTM F 1110, the test specimens shall not show corrosion worse than controls, when
control panels are tested using water conforming to ASTM D 1193.

3.3.2.2

Total Immersion Corrosion

The fluid, tested in accordance with ASTM F 483, shall neither produce evidence of corrosion of test panels nor cause a
weight change of any test panel greater than shown in Table 4.
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TABLE 4 - TOTAL IMMERSION CORROSION
Weight Change
mg/cm? per 24
Test Panel Hours
AMS4037  Aluminum Alloy, anodized as in AMS2470 0.3
AMS4041  Aluminum Alloy 0.3
AMS4049  Aluminum Alloy 0.3
AMS4376 Magnesium Alloy, dichromate treated as in AMS2475 0.2
AMS4911 or MAM4911 Titanium Alloy 0.1
AMS5045 Carbon Steel 0.8
3.3.2.3 Low-Embrittling Cadmium Plate

Test panels, coated w
24 hours, determined i

3.3.2.4  Stress-Corrd

The fluid shall not caus
3.3.24.1

The fluid shall be test
detail the effects of the|

3.3.2.5

The fluid shall be non
cadmium plated in ac
Type 1a and 1c specin
loaded to 80% of the y
specimen, shall be im
The test specimens sh
the test specimen usin
3.3.2.6 Effecton Trg

When heated to 65 °(
plastic, determined in 3

Stress Corrosion Resistance

Hydrogen Emnbrittlement

ith low embrittling cadmium plate, shall not show a weight change greate
N accordance with ASTM F 1111. See 3.3.2

sion Resistance

e cracks in AMS4911 titanium specimens when tested in accordance with A

pd in accordance with ASTM F 945, Method A, using AMS4916 specimen
fluid and of the control solution.

embrittling, determined in accordanee with ASTM F 519, utilizing Type 14
ordance with MIL-STD-870, Class’1, Type I. In case of dispute, the Type

eld strength. The entire 2a-stressed specimen, or just the notched area of
nersed continuously in the-fluid under test for 150 hours at a temperature o

) a chemically inertrcup. See 3.3.2
nsparent Plastics

C + 2 (149 FF £ 4), the fluid shall not craze, stain, or discolor MIL-PRF-2
ccordance with ASTM F 484.

3.3.2.6.1

Similarly fluid)'shall not craze, stain, nor discolor AMS-P-83310 polycarbonate

r than 0.3 mg/cm? per

STM F 945, Method A.

5. The test report shall

, 1c or 2a specimens,
1c bar shall be used.

nens shall be loaded to 45% of\the predetermined notch fracture strength, ahd Type 2a specimens

he la and 1c stressed
25°C+5 (77 °F £ 9).

all be galvanically isolated. Galvanic reactions can be prevented by confifiing the test sample to

5690 stretched acrylic

blastic, determined in

accordance with procedures in ASTM F 484 except that the specimens shall be stressed for 30 minutes + 1
to an outer fiber stress level of 13.8 MPa (2000 psi).

3.3.3 Effect on Paint

ed Surfaces

When heated to 65 °C + 2 (149 °F £ 4) and applied to a painted surface having an initial surface temperature of 22 °C = 2
(72 °F % 4), the fluid shall not produce any streaking, discoloration, or blistering of the paint film, and shall not decrease
paint film hardness by more than two pencil hardness numbers, determined in accordance with ASTM F 502.
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3.3.4 Effect on Unpainted Surfaces
The fluid tested in accordance with ASTM F 485, shall neither produce streaking nor leave any stains, which require
polishing to remove.

3.3.5 Pavement Compatibility

3.3.5.1 Runway Concrete Scaling Resistance

The condition of the runway concrete surface shall have a rating not greater than 1 for 50 freeze-thaw cycles, determined
in accordance with ASTM C 672, except that the concrete shall be air-entrained with an air content as in ASTM C 672,
have a minimum cement content of 302 kg/m® + 4.5 (510 Ib/yd® + 10) and a slump, 38 mm + 13 (1.5 inches + 0.5). A 25%

+ 1 by volume solutior
Performing more than

4. QUALITY ASSUR/
4.1 Responsibility fo
The vendor of the fl

independent laboratory
shall be clearly identif]

of the TTeat fiuidpreparedusing tap water statbe—substitutedfor the—spe
bne freeze- thaw cycle per day is acceptable.

ANCE PROVISIONS
I Inspection

hid shall supply all samples for conformance testing’,and shall be res
confirmation of conformance to the requirements of this specification. Each

address. The purchaser or user reserves the right to sample and to perferm any confirmatory test

to ensure that the fluid

4.2 Classification of

4.2.1 Lot Acceptanc
pH (3.2.1.3), refractive
30 rpm are acceptanc
contain these data.

4.2.2 Periodic Tests
Anti-icing performance
prior to the second an

shall be performed by
autonomous facility, ur

conforms to the requirements of this specification:
Tests
P Tests

index (3.2.1.4), and viscosity at-20 °C £ 2 (68 °F+4) or 0 °C + 2 (32 °F + 4)
e tests and shall be performed on each lot. Any Certificate of Analysis fo

(3.2.4), and Aérodynamic Acceptance (3.2.5) are periodic tests, and shall b
niversary of initial testing, thereafter every two calendar years. Aerodynani
an approved and autonomous test facility. Anti-icing performance (3.2.4) sh
less anather facility is agreed upon between the purchaser or user and the

4.2.3 Preproduction

cified calcium chloride.

ponsible for obtaining
fluid sample container

ed with the vendor’s name, fluid name or code namber and lot number, and manufacturing site

ng deemed necessary

at 0.3 rpm, 6 rpm, and
a production lot shall

e performed on, or just
ic performance (3.2.5)
all be performed by an
endor.

Tests

Two preproduction samples shall be submitted and tested in accordance with 4.2.3.1 and 4.2.3.2. Tests shall be
performed prior to or upon the initial shipment of the fluid to a purchaser (except for Storage Stability (3.2.2.6) which may
be waived by the purchaser to permit entry of a new product), when a change in any ingredient or production method
requires reapproval as in 4.4.2, and when purchaser deems confirmatory testing to be required.

4.2.3.1 High Viscosity Preproduction Sample

Tests for all technical requirements shall be performed on the High Viscosity sample. The High Viscosity sample shall

define the maximum viscosity that complies with the aerodynamic acceptance test (3.2.5). This viscosity value will be
reported as the maximum on-wing viscosity of the fluid.
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4.2.3.2

Low Viscosity Preproduction Sample

The Low Viscosity sample shall have a viscosity value less than the High Viscosity sample and greater than or equal to
the viscosity of the sample submitted for Endurance Time testing (ARP5485). The following tests shall be conducted on
the Low Viscosity sample:

osity sample met the

a. Viscosity shall be measured at 20 °C £ 2 (68 °F + 4) and 0 °C + 2 (32 °F £ 4), at 0.3 rpm, 6 rpm, and 30 rpm in
accordance with 3.2.3.2.

b. WSET in accordance with 3.2.4.1.

c. Aerodynamic Performance in accordance with AS5900. The test shall consist of one data point, three runs, using the
neat fluid. The test—shatt repeat the—owest temperatare +1—2C (2 OF), at-which—the ::IUh YAS
Aerodynamic Perfgrmance requirements.

4.2.3.3 U.S. Military|[Procurement

For direct U.S. Military
to the cognizant agenc

4.3 Sampling and Te
Shall be in accordance
process using materid
Sufficient fluid from a s
4.3.1 Bulk Shipment
In accordance with AS
4.3.2 Drum Shipmer

In accordance with AS

procurement, substantiating test data and, when requested, preproduction fluid shall be submitted

vy as directed by the procuring activity, contracting officer, or‘request for proc

sting

Lirement.

with 4.3.1 or 4.3.2, as applicable. A lot shall be allfluid produced in one comtinuous manufacturing

Is from the same batches of raw materials and’ presented for vendor’s i
ingle production lot shall be taken to perform-all required tests.

5
M D 4177.
ts

™M D 1568.

When a statisfical sampling plaf has been agreed upon by the purchaser and the vendg

h such plan in tieu of sampling as in 4.3.1 or 4.3.2, and the report of 4.5 sha

\spection at one time.

r, sampling shall be in
| state that such a plan

shall be approved by the purchaser before fluid for production use is

supplied, unless such

Vet Dy purchaser. Resuits of 1ests oM production fiod-—sattbeessentiatty

equivalent to those on

The vendor shall use ingredients, manufacturing processes, and methods of inspection for production fluid which

are essentially the same as those used to produce the fluid which is presented for qualification to this
specification. If it is necessary to make any change in ingredient or the manufacturing process, the vendor shall
submit such fluid for re-approval. Production fluid made by the revised procedure shall not be shipped to the
purchaser until full testing and approval has been received.

4.3.3
accordance wi
was used.
4.4  Approval
441 A sample fluig
approval is w
the approved sample.
4.4.2
4.4.3

Whenever a fluid is to be produced at multiple locations, or by a licensee or subcontractor, all testing shall be

required on fluid produced at each site, prior to initial shipment, as if the fluid were being initially qualified, unless
the production method, materials, and handling are the same as the originally qualified vendor’'s production
materials and methods. In any case, the fluid so produced shall initially be confirmed by the aerodynamic
acceptance test (3.2.5), and by a single test run of three panels under WSET (3.2.4.1).
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4.5 Reports
451 Preproduction and Periodic Test Reports

Before the initial shipment, the vendor of fluid shall furnish a report showing the results of tests to determine conformance
to all the technical requirements of this specification. These tests shall be performed by an approved and/or independent
testing facility/facilities (See 4.2.2). The aerodynamic acceptance test facility shall determine and report the following
properties from the sample of fluid submitted for testing:

a. Viscosity (3.2.3.2)

b. Refractive Index (3

2.1.4)

c. pH(3.2.1.3)

d. Surface Tension (3

45.1.1 The reports

identification
45.1.2 Subsequent
45.2 Material Safety

A material safety data
sold, shall be supplieg
preproduction test be
the fluid formulation o
revised MSDS.
4.6 Re-sampling ang
If any sample used in
the results of testing t

2.1.5)

shall include the quantity, lot number, AMS1428 (latest revision) and 1
, date of manufacture, and manufacturing location.

Data Sheet (MSDS)

sheet (MSDS) conforming to AMS2825, ar ‘equivalent for the countries in w
to each purchaser prior to or concurfent with the report of preproductio
vaived by purchaser, concurrent with, the first shipment of fluid for producti
I change in the reportable status’of any of the raw materials used shall

Retesting

the above tests fails-t0' meet the specified requirements, disposition of the
nree additional samples for each original non-conforming sample. Failure g

nanufacturer’s product

reports of the results of periodic recertifications shalkcompare the results gbtained to the original
fluid certification documents.

nich the product will be
N test results or, if the
bn use. Modification of
be accompanied by a

fluid may be based on
f any retest sample to

meet the specified reqlirements shalltheCause for rejection of the fluid represented. Results of all tests shall be reported.

5. PREPARATION F

5.1 Packaging and |

DR DELIVERY

jentification

5.1.1 The fluid shall

5111

E packaged T contaimers of a Size and-type acceptabte topurchaser or sh

approval provided that lot identification is maintained.

51.2

Il be delivered in bulk.

A production lot of fluid may be packaged in several or various containers and be delivered under the basic

Except for bulk delivery, each container shall be legibly marked with not less than the manufacturer's

identification, lot number, quantity, AMS1428 (latest revision), and, if requested, purchase order number and date
of manufacture.

513

Containers of fluid shall be prepared for shipment in accordance with commercial practice and in compliance with

applicable rules and regulations pertaining to the handling, packaging, labeling, and safe transportation of the

fluid to ensure

carrier acceptance and safe delivery.
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514

For direct U.S. Military procurement, fluid shall be packaged, such that it is adequately protected from

deterioration or physical damage during shipment from the source of supply to the procurement activity, or its
designated receiving point, and (except for bulk delivery) for a minimum storage period of 30 days from the date
of delivery (or a period defined by the purchaser) unless otherwise designated in the contract or purchase order

(See also 9.2).

6. ACKNOWLEDGMENT

A vendor shall mention this specification number in all quotations and when acknowledging purchase orders.

7. REJECTIONS

Fluid not conforming tg
8. SIMILAR SPECIFI
ISO 11078 - Aerospac

9. NOTES

This document refere
guestions concerning ¢

9.1 A change bar (I
revisions, not ed
of the document
(R) are not used

9.2 Termsusedin A

9.3 Dimensions and
inch/pound unitg
and are presentd

9.4 Purchase docum

AMS1428G

Type of fluid required d
Size and type of contal

this SpeCification, or to modifications approved by purchaser, stattbesutje
CATIONS

p-Aircraft Deicing/Anti-icing non-Newtonian fluids, 1ISO Type II.

NOTICE

nces a part which contains cadmium as a plating material. Consult locg
admium’s use.

located in the left margin is for the convenience of the user in locating
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in original publications, nor in doclments that contain editorial changes only,
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Quantity of fluid desire

Packaging requirements (See 5.1.3).
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Al SCOPE
Al1l

SAE Type I,
Al.2 Units

APPENDIX A - SUCCESSIVE DRY OUT AND REHYDRATION TEST
FOR DEICING/ANTI-ICING FLUID

Type lll and Type IV fluids according to the current material specification.

The values stated in Sl units are to be regarded as the standard.

A.1.3 Safety

While the materials, m
of hazardous material
responsibility of the us
to take necessary prec

A.2 APPLICABLE

A21

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel:

USA and Canada) or

AMS4037 Alumirj
Heat Tl
A.2.2 ASTM Publig

Available from ASTM
Tel: 610-832-9585, wy

ASTM D 1193 Reag€

ASTM D 1747 Refrad

SAE Publications

This document establishes the equipment list and test procedure to carry out multiple dryout and rehydration on

bthods, applications, and processes described or referenced in this documeg
5, this document does not address the hazards that may be involved|in g
pr to ensure familiarity with the safe and proper use of any hazardous‘mater

DOCUMENTS

724-776-4970 (outside USA), www.sae.org.

um Alloy, Sheet and Plate, 4.4Cu - 1.5Mg*- 0.6Mn, (2024; -T3 Flat Sheet
reated

ations

International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohod
vw.astm.org.

nt Water

tive Index of Viscous Materials

ASTM D 2196 Rheol
A3 EQUIPMENT

A3.1 Three test p

gical Properties of Non-Newtonian Materials by Rotational (Brookfield Type

EQUIRED FOR TEST

autionary measures to ensure the health and safety of all personpébinvolved.

Nt may involve the use
uch use. It is the sole
als and processes and

877-606-7323 (inside

-T351 Plate) Solution

ken, PA 19428-2959,

Viscometer

ates per i

ates are fabricated from

2024-T3, aluminum sheet. Each plate shall be 100 mm £ 3 long x 50 mm + 2 W|de x 1 mm (0.040 inch) thick,
with a hole 3 mm £ 0.5 in diameter. The hole to be 12 mm + 2 from the upper (short) edge of the plate.

A.3.2

A.3.3

A.3.4

A.3.5

A.3.6

A.3.7

5 liters of Type Il, Ill or IV fluid.

500 ml tall form beaker for immersion of the test plate in deicing/anti-icing fluid.
Oven with ventilation, for accelerated dry out.

Weighing scales (0.0001 g and 0.01 g precision).

Water conforming to ASTM D 1193 Type IV.

Device on which to hang the plate, for dry out and weighing (See Figure Al Test Device).
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