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1. SCOPE:
1.1 Form:

This
polyolefin pl

1.2 Application:

This tubing has been used typically as a flexible,

specification

astic

covers an irradiated,

in the form of thin-wall

thermally-stabilized,
tubing.

electrical

modified

insulation

tubing whose diameter can be reduced to a predetermined size by heating to

120 °C (248 °F) or higher, but usage is not limited to such applications.
This tubing 1is stable, after being heat shrunk, under the following
conditions+
-5 to +135 °C (-67 to °F) Continuous
-55 to +150 °C (-67 to °F) 2000 hours
-45 to +175 °C (-67 to °F) 336 hours
-55 to +260 °C (-67 to °F) 48 haurs
-55 to +250 °C(-67 to +482 °F) 8. héurs
-55 to +300 °C (-67 to °F) 2)"hours
1.2.1 For Afllame-retardant, opaque tubing, refer to AMS 3636.
1.3 Safety |- Hazardous Materials:
While fthe materials, methods, applicatigns, and processes described or
referented in this specification may _involve the use of hazardoys materials,
this specification does not address-the hazards which may be invplved in such
use. [[t is the sole responsibilitysof the user to ensure famililarity with
the safe and proper use of any xhazardous materials and to take recessary
precautfionary measures to ensure-the health and safety of all pepsonnel

involved.
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2.1

2.2

2.3

3
3l

3.2

3.3

APPLICABLE ~ DOCUMENTS:

The following publications form a part of this specification to the extent
specified herein. The Tlatest issue of SAE publications shall apply. The
applicable 1issue of other publications shall be the 1issue in effect on the
date of the purchase order.

SAE  Publications:
Available from SAE, 468 Commonwealth Drive, Warrendale, PA 15896-0001.

AMS 3636 Tubing, Plastic, Electrical Insulation, Irradiated Polyolefin,
Pigmented, Flexible, Heat Shrinkable, 2 to 1 Shrink Ratio

ASTM  Publications:
Availablg from ASTM, 1916 Race Street, Philadelphia, PA 191831187,

ASTM D [471 Rubber Property - Effect of Liquids
ASTM D 2671 Heat-Shrinkable Tubing for Electrical Use
ASTM G |21 Determining Resistance of Synthetic Polymeric Materipls to
Fungi

U.5. Gofernment Publications:

Availablle from DODSSP, Subscription Servicesy, Desk, Building 4D, 7@9 Robbins
Avenue, |Philadelphia, PA 19111-5894

MIL-H-5646 Hydraulic Fluid, Petroleum Base, Aircraft, Missile,| and
Ordnance
MIL-T-5644 Turbine Fuel, Aviatien, Grades Jp-4, Jp-5, and Jp-p/jp-8 St

MIL-STD-4@73-1 DoD Materiel, Proeedures for Development and Applifation of
Packaging  Requirements

TECHNICAL REQUIREMENTS:
Material:
Shall bg an IJrradiated, thermally-stabilized, modified polyolefin| plastic.

Color:

Shall bg ccalorless and transparent. Tubing shall be sufficiently] transparent
to allow—ydsibility through one —wall thickness— Typewrittenletters shall bhe
legible when viewed through one wall thickness pressed onto the typewritten

paper. Transparency shall apply to tubing in the expanded form (as supplied)
and after tubing has been shrunk as specified in 3.3.1.

Properties:

Tubing shall conform to the following requirements; reported values shall be
the average of all specimens tested for each requirement. Except as
otherwise specified herein, tests shall be performed 1in accordance with

ASTM D 2671, dnsofar as practicable.


https://saenorm.com/api/?name=71c6fb471e974282ba1ecb0f8b5404f1

SAE

AMS3637G

Page 3 of 11

3.3.1 Recovered Tubing:

The requirements shown
being shrunk by heating to 280 °C £ 5 (392°F £ 9)

in Table 1 apply to tubing after

in a convection-current

air oven with an air velocity of 180 to 208 feet/minute (8.5 to 1.8 m/s)

past the tubing,

from t

he oven,

holding at heat for not
and conditioning for not Tess than four hours at 23 °C =+ 2
(73°F = 4) and 45 to 55% relative humidity.

less than three minutes,

removing

TABLE 1 - Recovered Tubing Properties
Paragraph Property Requirement Test Method
3.3.1.1 Tens]le Strength, minimum
Jaw |separation rate 20 inches/ 1508 psi
minuge (8.5 mm/s) (16.3 MPa)
3.3.1.2 Elongation, minimum 200%
3.3.1.3 Dielgctric Strength, minimum 500 volds/mil
(19.7< kV/mm)
3.3.1.4 Volume Resistivity, minimum 10%° ohm-cm
3.3.1.5 Coppgr Stability Pass
3.3.1.5.1 Elpngation, minimum 200%
3.3.1.6 Fungus Resistance Rating of 1 ASTM G 21
or Tess
3.3.1.7 Low-Temperature Flexibility 4.5.1
At -p5 °C = 2 (-67 °F = 4) No Cracks
3.3.1.8 Heat |Aging, After 336<‘hours = 2 at
175 [C t 3 (347 #F~% 5)
3.3.1.8.1 Elpngation, ~minimum 156%
3.3.1.9 Corrosion,—Brocedure A, After
16 RHoursit'@.25 at 175 °C £ 3
(347 AF\* 5) Pass
3.3.1.19 Solvent Resistance 4.5,2
3.3.1.18.1 Tensile Strength, minimum 1008 psi
(6.89 MPa)

3.3.1.18.2 Dielectric Strength, minimum

488 volts/mil
(15.7 kV¥/mm)
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TABLE 1 -

Recovered Tubing Properties (Continued)

Paragraph

Property

Requirement

Test Method

3.3.1.11 Dimensional Change on Heating

3.3.1.11.1 Diametral

In accordance
with Table 2

3.3.1.11.2 Longitudinal, maximum -5%, +1%
TABLE 2A Standard Sizes and Tolerances, Inch/Pound Units
Recquered Dimensions
Recovered Dimensions (pfter Heating)
Expanded Recovered Dimensions (After Heating) all  Thickness
(As | Supplied) (After Heating) NomiTial Tolerance

Tubing 10,| Inches 10, Inches Wall €Jhickness Inch

$ize nfi nimum maximum Inch Tus and minus
3/64 . 346 9.823 g.816 9.093
1/16 P .063 g.031 g.017 7.093
3/32 . @93 8.946 g.820 9.093
1/8 P 125 B.062 g.820 9,093
3/16 .187 8,293 g.828 7.093
1/4 .25¢ #.125 g.825 9.093
3/8 4.375 g.187 g.825 7.093
1/2 4.508 a.25¢ g.825 7.803
3/4 4.758 3.375 g.0830 9,093
1 1.008 g.529 8.0835 7.085
1-1/2 509 g.758 7.040 9.006
2 1.000 1.208 9,045 9.007
3 3.020 1.580 9.050 9.098
4 4,899 2.009 #.055 9.009
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TABLE 2B -Standard Sizes and Tolerances, SI Units

Recovered Dimensions

Recovered Dimenszions (After Heating)

Expanded Recovered Dimensions (After Heating) Wall Thickness
(As Supplied) (After Heating) Nominal Tolerance
Tubing 1D, Millimeters ID, Millimeters Wall Thickness Mi114meter

Size minimum ma i mum Millimeters plus and minus
3/64 1.17 a.58 2.41 2.28
1/16 1.68 4.7% 9.43 2.8
3/32 2.38 1.17 881 2.28
1/8 Eryal =57 5t 9.8
316 4.75 2.36 g.51 9.48
1/4 BoBh 3.18 2.64 2.28
/8 9.52 4.75 g.584 4.28
T 12.7d 6.35 2.64 g.88
3/4 19.85 9.52 2.76 g.o8
1 25.49 12.78 9.89 4.13
1-1/2 38.14 19.85 Lage g.15
2 5¢.89 25.44 1.14 4.18
3 76.28 38.19 ) & 4.29
4 181,68 59.82 48 g.23

3.3.2 Expanied Tubing: Requirements shown in Table 3 apply to tubing 1n the
expanged (as-received) conditions” Heating for the tests of [3.3.2.2 and

3.3.213 shall be performed in an<pven as specified in 3.3.1.
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TABLE 3 - Expanded Tubing Properties

Paragraph Property Requirement Test Method
3.3.2.1 Secant Modulus at 2% 25.0 ksi

Strain, maximum (172 MPa)
3.3.2.2 Heat Shock at 2580 °C £ 5 No dripping,

(482 °F £ 9) flowing, or

cracking

3.3.2.2.1 Bengimg after Heat—StoTK NG cracks 4.5.3
3.3.2.3 Restrjcted Shrinkage, Procedure No cracks;

C, Affer 30 minutes £ 1 at withstand 28882 voltls

175 °q £ 5 (347 °F £ 9) for 1 minute
3.3.2.4 Specific Gravity, maximum 1.00

3.3.2.5 Water|Absorption, maximum
After| 24 hours = 0.25 at 25 °C + 2
(77 F = 4) 8. 20%

3.4 Marking:

Tubing, prior to and after shrinkage,shall be suitable for having numbers or
characterfs printed on 1t with cohventional tube marking technigues.

3.5 Quality:

Tubing, as received by Jpurchaser,shall be wuniform in quality and condition,
smooth, &nd free from (foreign materials and from imperfections |[detrimental to
usage of| the tubing.

3.6 Standard 3izes and Jolerances:

Tubing shall bhessupplied in lengths of 48 inches, +1, -@ (1219 mm,| +25, -@)

and in the «stdandard sizes and to the tolerances shown 1in Table|Z. Tolerances
apply at |2834%to 38 °C (73 to 86 °F). Measurements shall be made 1|n accordance
with ASTM——2671

4, QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

The vendor of tubing shall supply all samples for vendor's tests and shall be
responsible for performing all required tests.Purchaser reserves the right

to sample and to perform any confirmatory testing deemed necessary to ensure
that the tubing conforms to the requirements of this specification.
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4.2 Classification of Tests:

4,2.1 Acceptance Tests: Tests for tensile strength (3.3.1.1), elongation

(3.3.1.2), dimensional change on heating (3.3.1.11), secant modulus
(3.3.2.1) heat shock (3.3.2.2), and sizes and tolerances (3.6) are
acceptance tests and shall be performed on each Tot.

4.2.2 Periodic Tests: Tests for dielectric strength (3.3.1.3}, volume
resistivity (3.3.1.4), copper stability (3.3.1.5), fungus resistance

(3,3.1.6) Tow-temperature flexibility (3.3.1.7), heat aging (3.3.1.8),
corrosion (3.3.1.9), solvent resistance (3.3.1.18), restricted shrinkage
(3.3.2.3), specific gravity (3.3.2.4), water absorption (3.3.2.5), and
marking (3.4) are periodic tests and shall be performed at a freguency
selectfd by tThe vendor unTess Trequency of tTesting 7s speciflied by
purchager.

4,2.3 Preproguction Tests: Tests for all technical requirements- are
preprofluction tests and shall be performed prior to 4P on the initial

shipmept of tubing to a purchaser, when a change An ingredients and/or
procesging requires reapproval as in 4.4.2, and when purchasdr deems
confirpatory testing to be required.

4.2.3.1 For |direct U.S. Military procurement, subsPantiating test data and, when

requested, preproduction test material shall be submitted tq the
cognfzant agency as directed by the procuring activity, contracting
offiger, or request for procurement,

4.3 Sampling fand Testing:

Shall be|l in accordance with ASTM~D 2671 and the following:
4,3,1 For Acteptance Tests: Not less than 16 feet (4.9 m) of tubihg from each
lot; the number of determinations for each requirement shall |be as
specifipd 1n the applicable test procedure or, 1f not specified therein,
not 1legs than three.
4.3.1.1 A 19t shall be @Il tubing of the same size from the same |production run
and [presented for vendor's JInspection at one time. A 1lot |[shall not
exce¢d 500,000~ feet (152,400 m).

4.3.1.2 When| a statistical sampling plan has been agreed upon by [purchaser and
vendgpr, «»8dmpling shall be 1n accordance with such plan 1in| T1eu of
sampling® as in 4.3.1 and the report of 4.6 shall state that puch plan was
used.

4.3.2 For Periodic Tests: Not 1less than 50 feet (15.2 m} of tubing of each size
or size range. Certain representative sizes may be used to demonstrate
conformance of a range of sizes as shown in Table 4.
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TABLE 4 - Sizes
Representative Size Range of Sizes
1/4 3/64 to 1/4, 1incl
1 3/8 to 1, incl
1-1/2 to 4, incl

4,3.3 For Preproduction Tests: As agreed upon by purchaser and vendor.

4.4 Approval:

4.4.1 Sample |tubing shall be approved by purchaser before tubving fgr production
use 1s| supplied, unless such approval be walved by purPchaser] Results of
tests Ppn production tubing shall be essentially equiwalent to| those on the
approvefd sample.

4.4.2 Vendor [shall wuse ingredients, manufacturing prgoedures, processps, and
methods| of 1nspection on production tubing which are essentially the same
as thope used on the approved sample. If Jnecessary to make Jany change in
ingredipnts, in type of equipment for preséssing, or in manufacturing
procedupes, vendor shall submit for reapproval a statement of| the proposed
changes| in 1ingredients and/or processing and, when requested, |sample
tubing.| Tubing made by the revised -procedure shall not be sHipped prior to
receipt| of reapproval.

4.5 Test Methpds:

4,5.1 Low-Temperature Flexibility: shall be determined in accordance| with
ASTM D| 2671, Procedure G, “bending the specimen around the app[licable
mandrel| of Table 5. Any side-cracking, caused by flattening [of the
specimep on the mandrel, shall be disregarded.

TABLE 5 - Mandrel Diameters
Mandrel Mandre]l
Tubing Diameter Diameter
Size Inch MiT1limeters

3/64  to 1/4, incl 5/16 7.9
3/8 to 1/2, 1incl 3/8 9.5
3/4 to 2, incl 7/16 1141
3 to 4, incl 7/8 22.2
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