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specification covers a melt-processible, copolymer resin of
fFluoroethylene (ETFE) in the form of molded rods, tubes, and

ration:

products have been used typically for-parts such as seals,

ip rings, valve liners, and bearings‘requiring good mechanic
ral, electrical, environmental (including limited radiation

evated-temperature properties,sbut usage is not limited to

tations.

F offers improved mechanical properties compared to both

pthylene and
shapes.
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al,
resistance),
such

elevated-temperature properties. Testing for diel

strength is not required.

ytetrafluoroethylene and’polyfluoroethylene propylene, while| offering
bntially the same outstanding chemical, electrical, and envijronmental
formance of these wther materials. ETFE is capable of contipuous
ration up to 150-2C (302 °F) and, depending on exposure time/, load, and
ironment, cancbe“used intermittently up to 200 °C (392 °F).
ification:
ngs covered by this specification are classified as follows:
Type 1: For parts requiring mechanical, chemical, electric@l,
envirof > tes'. Testing
for all specified properties is required.
Type 2 : For parts requiring mechanical, chemical, environmental, and

ectric

SAE Technical Standards Board Rulaes provide that: *This report is published by SAE to advance the state of technical and engineering
sciences. The use of this reportis entirely voluntary, and its applicability and suitability for any particular use, inciuding any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written
comments and suggestions.

Copyright 1983 Society of Automotive Engineers, Inc.

All rights reserved.

Printed in U.S.A.



https://saenorm.com/api/?name=e0c12193a0ab3c86bb20f2c53ee65199

AMS 35348 : SAE AMS 3534B

1.3.1 Unless a specific Type is ordered, Type 1 shall be supplied.
1.4 Safety-Hazardous Materials:

While the materials, methods, applications, and processes described or
referenced in this specification may involve the use of hazardous materials,
this specification does not address the hazards which may be involved in such
use. It is the sole responsibility of the user to ensure familiarity with
the safe and proper use of any hazardous materials and to take necessary
precautionary measures to ensure the health and safety of all personnel
involved.

2. APPLICABLE DOCUMENTS:

The follawing publications form a part of this specificationto the pxtent
specified herein. The applicable issue of referenced pubbications shall be
the issug in effect on the date of the purchase order.

2.1 ASTM Publications:
Availablle from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187.

ASTM D 149 Dielectric Breakdown Voltage and’'Dielectric Strength of| Solid
Electrical Insulating Materials at Commercial Power Freguencies

ASTM D €38 Tensile Properties of Plastics

ASTM D €38M Tensile Properties of Plastics (Metric)

ASTM D 792 Specific Gravity (Relative Density) and Density of Plastics by
Displacement

ASTM D 1708 Tensile Properties;of Plastics by Use of Microtensile Specimens

2.2 U.S. Government Publications:

Available from DODSSP; ;Subscription Services Desk, Building 4D, 700 Robbins
Avenue, |Philadelphia,-PA 19111-5094.

MIL-STD{2073-1_DOD Materiel, Procedures for Development and Application of
Packaging Requirements

3. TECHNICAY REQUIREMENTS:

3.1 Material:

Shall be molded from ethylene tetrafluoroethylene (ETFE) copolymer resin
pellets without admixture of fillers, pigments, or adulterants.

- 3.1.1 Moldings shall be stress-relief annealed after molding for dimensional
stability. »

3.2 Color:

Shall be translucent white. Minor discoloration will be acceptable.
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3.3 Prope

rties:

Moldings shall conform to requirements shown in Table 1 and 3.3.5; tests

shall be performed on the moldings supplied and in accordance with specified
test methods, insofar as practicable.

TABLE 1 - Properties

Paragraph Property Requirement Test Metho
3.3.1 Ten$ile Strength at 23 °C 1 5500 psi 4.5.1
(73|°F £ 2), minimum (37.9 MPa)
3.3.2 Elopgation at 23 °C = 1 4.5.1
(73[°F £ 2), minimum 225%
3.3.3 Spe¢ific Gravity at 23/23 °C ASTM D 792;
(73/73 °F) 1.68 to 1.73 add 2 drops
of wetting
to the watg
3.3.4 Die]ectric Strength, 4.5.2

app

icable only to

Typé 1 moldings,

Sho
min

rt Time Test,
mum

1800 volts per mil

(70.9 kV/mm)

3.3.5
in
not
tha
sha
par

3.4 Quali

Dimensional Stability:

Rods and shapes 2.000 inches (50.80 mm)
nominal diametér or distance between parallel sides and all

change imxlength, diameter, or distance between parallel si
h 0.5%, (determined as in 4.5.3.

and under
tubes shall
des by more

Dimensional stability of rods and

nce between

pes over- 2.000 inches (50.80 mm) in nominal diameter or dist
111el<sides shall be as agreed upon by purchaser and supplier.
'

Moldings, as received by purchaser, shall be uniform in quality and
condition, smooth, and free from foreign materials and from imperfections
detrimental to usage of the moldings.

3.5 Tolerances:

Shall be as follows, determined at 23 to 30 °C (73 to 86 °F):

3.5.1

Rods:

As shown in Table 2.
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TABLE 2A - Diameter Tolerances, Inch/Pound Units

Nominal Diameter Tolerance, Inch
Inches Plus Only
0.750 to 2.000, incl 0.062
Over 2.000 to 3.000, incl 0.125
Over 3.000 to 5.000, incl 0.187
Over—5.000to 12.000, 1incl 0. 250
Over 12.000 As agreed upon by

purchaser and supplipr

TABLE 2B - Diameter Tolerances, SI Units

Nominal Diameter Tolerance, mm
mm Plus Only
19.05 to 50.80, incl 1.57
Over 50.80 to 76.20, incl 3.18
Over 76.20 to 127.00, incl 4.75
Over 127.00 to 304.80, incl 6.35
Over 304.80 As agreed upon by

purchaser and supplier

3.5.2 Tubes: As shown in~Table 3.

TABLEY3A - ID and OD Tolerances, Inch/Pound Units

ID Tolerance 0D Tolerance

—HNominat—06b—or—b Ineh freh
Inches Minus Only Plus Only

Up to 2.000, incl 0.062 0.062

Over 2.000 to 3.000, incl 0.125 0.125

Over 3.000 to 5.000, incl 0.187 0.187

Over 5.000 to 12.000, incl 0.250 0.250
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TABLE 3B - ID and 0D Tolerances, SI Units

ID Tolerance
mm
Minus Only

Nominal OD or ID
mm

mm

0D Tolerance

Plus Only

incl
incl

Up to 50.80,
Over 50.80 to 76.20,

Over 76.20 to 127.00,
Over 127.00 to 304.80,

incl
inc]

3.5.3 Shay

4. QUALITY
4.1 Resporn
(R)

The mz
shall
the ri
to eng
specit

Class]

Tests
tests
by the
procey
confiy

es: As agreed upon by purchaser and supplier.

ASSURANCE PROVISIONS:
sibility for Inspection:

nufacturer of moldings shall supply all samples for require
be responsible for performing all.feguired tests.

ure that the moldings conform ¢o the regquirements of this
Fication.

fication of Tests:

for all technical reguirements are acceptance tests and pre
and shall be performed prior to or on the initial shipment
manufacturer, con-each lot, when a change in ingredients an
sing requires reapproval as in 4.4.2, and when purchaser de
matory testing to be required.

4.2.1 For
req
age

req

1

direct U.S. Military procurement, substantiating test data
ested;preproduction test material shall be submitted to th
cyas/directed by the procuring activity, contracting offic
est' for procurement.

Purchaser
ght to sample and to perform any\confirmatory testing deemed necessary

i tests and
reserves

broduction
pf moldings
d/or

bms

and, when
b cognizant
Pr, or

4.3 Sampli
(R)
Shall

4.3.1 For

each Tot to perform all required tests.

ng and Testing:
be as follows:

Acceptance Tests:

Sufficient moldings shall be taken at random from
The number of determinations for

each requirement shall be as specified in the applicable test procedure or,
if not specified therein, not less than three.
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4.3.1.1 A lot shall be all moldings produced in a single production run from the
same batch of raw material and presented for manufacturer’s inspection at

LT

L .

3.1.2

.3.2 For Preproduction Tests:

one

time but shall not exceed 200 pounds (91 kg).

When a statistical sampling plan has been agreed upon by purchaser and
supplier, sampling shall be in accordance with such plan in lieu of
sampling as in 4.3.1 and the report of 4.6 shall state that such plan was

used

As agreed upon by purchaser and supplier.

.4 Approvalf

4.1

.4.2

5 Te
5.1

.5.2
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produc
Result
those

Manufa
and me
same a
in ing
proced
propos
sample
not be

st Met
Tensil

ASTM D
The in

Dielec

moldings shall be approved by purchaser before moldings fo
ion use are supplied, unless such approval be waived by pu
of tests on production moldings shall be essentially equi
n the approved sample.

turer shall use ingredients, manufacturing)procedures, pro
hods of inspection on production moldings which are essent
those used on the approved samplie. , If necessary to make
edients, in type of equipment for processing, or in manufa
res, manufacturer shall submit for-reapproval a statement
d changes in ingredients and/or.processing and, when reque

moldings. Production moldings ;made by the revised procedu
shipped prior to receipt of-reapproval.

hods:

e Strength and Elongation: Shall be determined in accordan

638 or ASTM D 638M, - using the microtensile specimen of AST

itial jaw separation shall be 0.875 inch = 0.005 (22.22 mm ;
speed of testing shall be 2 inches per minute (0.85 mm/s)

ric Strength: Shall be determined in accordance with ASTM
il.on 0.020-inch + 0.002 (0.51-mm + 0.05) thick specimens.

s
rchaser.
valent to

cesses,
ially the
any change
cturing

pf the
Kted,

re shall

e with
M D 1708.
E 0.13)

hm £+ 0.05)

D 149
When

practicable, specimens shall be 1 inch (25 mm) in nominal diamgte

corrosion-resistant steel, nominally 0.25 inch (6.4 mm) in diameter with
0.031 inch (0.78 mm) radius at the edges for 1-inch (25-mm) diameter

specimens and nominally 0.062 inch (1.57 mm) in diameter with round edges
for 0.5-inch (13-mm) diameter specimens.
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4.5.3 Dimensional Stability:

4.6

5.
5.1
5.1.1

P

5.1.2

Cut specimens from the product, each

1.000 inch £ 0.005 (25.40 mm = 0.13) in length, and measure their length
and their diameter or distance between parallel sides at midlength to the

nearest 0.001 inch (0.025 mm).

Mark the points of original mea

surement so

that measurements after heating and cooling can be made at the same points.
Place the specimens in a heating chamber which is at approximately 23 °C

(73

(428 °F £ 5).
specimens at 220 °C £ 3 (428° £ 5) for 120 minutes £ 5.

perature at a rate not greater than 30 C (54 F) degrees pe
roximately 23 °C (73 °F). Measure the length and diameter o
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°F) and raise the temperature of the chamber to 220° C £+ 3
The heating medium may be either 0il or air. Ho
Lower

¢imens to the nearest 0.001 inch (0.025 mm) at the same poin
the original measurements. Calculate the changes in_dimens

ition 1 and average the results for each dimension:

Ll -Ln
L.

1

D= X 100

where, D
L,
L

dimensional change in %
dimension of section after heating
dimension of section before heating

LS :

pplier of moldings shall furnish with each shipment a repor
sults of tests to determine)conformance to the technical re
eport shall include the.purchase order number, Tot number,

manufacturer’s compound-number, size or part number, and qu

ling and Retesting:

specimen used'in the above tests fails to meet the specifi
rements, disposition of the moldings may be based on the res
ng three additional specimens for each original nonconformin
re of any\retest specimen to meet the specified requirements
for rejection of the moldings represented. Results of all

Iorted.
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ging and Identification:

A lot of moldings may be packaged in small gquantities and delivered under
the basic 1ot approval provided lot identification is maintained.

Packaging shall be accomplished to ensure that the moldings, during
shipment and storage, will not be permanently distorted and will be
protected against damage from exposure to weather or any other normal

haz

ard.
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