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SCOPE:

Form:

This specification covers an Trradiated, thermally-stabilized, modified
polyolefin plastic in the form of thin-wall tubing.

Application:

This tubing has been used typically as a semi-rigid, electrical
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.
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2. APPLICABLE DOCUMENTS:
The foellowing publications form a part of this specification to the extent
specified herein. The Tlatest issue of SAE publications shall apply. The
applicable issue of other publicaticns shall be the issue in effect on the
date of the purchase order.

2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 3638 Tubing, Irradiated Polyolefin Plastic, Electrical Insulation,
Pigmented, Semi-Rigid, Heat Shrinkable, 2 to 1 Shrink Ratio

2.2 ASTM Publlications:
Availablle from ASTM, 1916 Race Street, Philadelphia, PA 12183~11B7.
ASTM D 471 Rubber Property - Effect of Liquids
ASTM D 4671 Heat-Shrinkable Tubing for Electrical Usg
ASTM G A1 Determining Resistance of Synthetic Polymeric Materigls to
Fungi

2.3 U.S. Govlernment Publications:

Availablle from DODSSP, Subscription Services Desk, Building 4D, [f00 Robbins
Avenue, [PhiTadelphia, PA 19111-5094.

MIL-H-5¢06 Hydraulic Fluid, Petreleum Base, Aircraft, Missile, and
Ordnance
MIL-T-5474 Turbine Fuel, Aviation, Grades Jp-4, Jp-5 and Jp-p/jp-8 St

MIL-STDH20/73-1 DoD Materiel, Prpcedures for Development and Applfication of
Packaging Reguilmements

3. TECHNICALY REQUIREMENTS:
3.1 Materiall:

Shall bg an irradijafed, thermally-stabilized, modified polyolefipn plastic.
3.2 Color:

Shall bg caPorless and sufficiently transparent to allow visibiTfity through
one walll Thickness. Typewritten Tetters shall be Tegible when v[iewed through
one wall thickness pressed onto the typewritten paper. [ransparency shall
apply to tubing in the expanded form {as supplied) and after tubing has been
shrunk as specified in 3.3.1.

3.3 Properties:

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

ASTM D 2671, insofar as practicable.
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3.3.1 Recovered Tubing: The reguirements shown in Table 1 apply to tubing after
being shrunk by heating fto 200 °C £ 5 (392 °F £ 9} in a convection-current
air oven with an air velocity of 100 to 200 feet per minute (0.5 to
1.0 m/s) past the tubing, holding at heat for not less than three minutes,
removing from the oven, and conditioning for not less than four hours at
23 °C = 2 (73 °F = 4) and 45 to 55%% relative humidity.

TABLE 1 - Recovered Tubing Properties
Paragraph Property Requirement Test Method
3.3.1.1 Ten§TTE STTeEnmgCiT, Mmoo mum
Jaw|separation rate 2 inches %?gOBMEEa)
per|minute (0.85 mm/s) )
3.3.1.2 Eloggation, minimum 200%
3.3.1.3 Dielectric Strength, minimum 500 voldts per mil
(Shert Time Test) (192, 7%kV/mm}
3.3.1.4 Voldme Resistivity, minimum YOY¥ ohm-cm
3.3.1.5 Copper Stability, Procedure B Pass
3.3.1.5.1 Elongation, minimum 200%
3.3.1.6 Fungus Resistance Rating of 1 ASTM G 21
or less
3.3.1.7 Low{Temperature Flexibility 4.5.1
Aftger 4 hours = 0.25 atr>55 °C £ 2
(-67 °F = 4})) No Cracks
3.3.1.8 Heat Aging, After(T%€ hours = 2 at
17501°C = 3 (347 CHh = b)
3.3.1.8.1 Elongation{~minimum 150%
3.3.1.9 Coryosiofs—Procedure A, After
16 hoursit 0.25 at 150 °C £ 3
(302 CF = 5) Pass
3.3.1.10 Solvent Resistance 4.5.7
3.3.1.10.1 Tensile Strength, minimum 1600 psi
(11.0 MPa)
3.3.1.10.2 Dielectric Strength, minimum 400 volts per 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
Recopered Dimensions
Recovered Dimengions {(After Heating)
Fxpanded Recovered Dimensians {After Heating) Wp11 Thickness
(A4 Supplied) {(After Heating Nominal Tolerance
Tuhing (D, Inch ID, Inch Wall Ahickness Inch
Size minimum maximum Twich pflus and minus
3/64 0.046 0.023 0.020 0.003
1/16 0.063 0.031 0.020 0.003
3/32 0.093 0.046 0.020 0.003
1/8 0.125 0.062 0.020 0.003
3/16 0.187 0.0893 0.025 0.003
1/4 0.250 0.125 0.025 0.003
3/8 0.375 0.187 0.030 0.003
1/2 0.500 0.250 0.030 0.003
374 0.750 0375 0.030 0.003
1 1.000 0.500 0.035 0.005
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TABLE 2B - Standard Sizes and Tolerances, SI Units

Recovered Dimensions

Recovered Dimensions (After Heating)
Expanded Recovered Dimensions (After Heating) Wall Thickness
(As Supplied) {After Heating Nominal Tolerance
Tubing I0, Millimeters ID, Millimeters Wall Thickness Millimeter
Size minimum maximum Millimeter plus and minus
3/64 1.17 0.58 0.51 0.08
1/16 1.60 0.79 0.51 0.08
3/37 2.36 1.17 0.51 0.08
1/8 3.18 1557 0.51 0.08
3/16 4.75 2.36 0.64 0.08
1/4 35 S5 B 0.08
3/8 9.52 4.75 0.76 0.08
1/2 12.70 6.35 0.76 0.08
3.3.2 Expanded Tubing: Reguirements shown in Table 3 apply ¥ Tubinglin the
expandefl {as-received) condition. Heating for the te$ts of 3.3]2.2 and
3.3.2.3|shall be performed in an oven as specified Gn 3.3.1.
TABLE 3 - Expanded Tubing Prgperties
Paragraph Property Reguirement Test Method
3.3.2.1 Secapt Modulus at 2% 35.0 ksi
Strafin, minimum (241 MPa)
3.3.2.2 Heat| Shock, After 4 hours®0.25 at No dripping,
250 FC £ 5 (482 °F £ 9) flowing, or
cracking
3.3.2.2.1 Behding after Hedat Shock Nc cracks 4.5.3
3.3.2.3 Restlricted SArdnkage, Procedure No cracks;
C, After 30\minutes = 1 at withstand 2000 volts
175 PC BN (347 °F £ 9) for 1 minute
3.3.2.4 Speclifdc Gravity, maximum 1.00

3.3.2.5 MWater Absorption, maximum,
After 24 hours = 0.25 at 23 °C = 2
(73 °F = 4) 0.20%
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Marking:

Tubing, prior to and after shrinkage, shall be suitable for having numbers or
characters printed on it with conventional tube marking techniques.

Quality:

Tubing,

as received by purchaser, shall

be uniform in quality and condition,

smooth, and Tree from foreign materials and from imperfections detrimental to

usage of
Standard

Tubing s
and in t
apply at
with AST

QUALTTY A
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The vend
responsi
to sampl
that the

Classifi

Accept
C B |
(3.3.2
accept

Period
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select
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Prepro
prepro

the tubing.
Sizes and Toclerances:

hall be supplied in lenaths of 48 inches, +1,

-0 (1219 mm, +25,

-0)

he standard sizes and to the tolerances shown in Table 2
23 to 30 °C (73 to 86 °F). Measurements shall be made
D 2671.

SSURANCE PROVISTONS:
bility for Inspection:

pr of tubing shall supply all samples fafr)yvendor's tests
hble for performing all required tests.S/Purchaser reserv
r and to perform any confirmatory testing deemed necessa
tubing conforms to the reguirements™of this specificati

Cation of Tests:
ance Tests: Tests for tensile strength (3.3.1.1), elong
.2}, dimensional change opheating (3.3.1.11), secant mo

1), heat shock (3.3.2.2% and sizes and tolerances (3.6
ince tests and shall b, performed on each lot.

ic Tests: Tests fer dielectric strength (3.3.1.3}, volu
fvity (3.3.1.4)s00pper stability (3.3.1.5), fungus resi
.B), Tow-temperature flexibility (3.3.1.7}, heat aging (
ion (3.3.1.9%)so0lvent resistance {3.3.1.10), restricted
.3), specidfie gravity (3.3.2 4), water abscrption (3.3.2
0 (3.4} _are periodic tests and shall be performed at a f
rd by the vendor unless frequency of testing is specifie
sar,

Huction Tests: Tests for all technical requirements are
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shipment of tubing to a purchaser, when a change in ingredients and/or
processing requires reapproval as in 4.4.7, and when purchaser deems
confirmatory testing to be required.

a I
requ

ested, preproduction test material shall be submitted to

For direct U.S. MiTitary procurement, substantiating test data and, when

the

cognizant agency as directed by the procuring activity, contracting

offi

cer, or reguest for procurement.
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3

Sampling and Testing:

Shall be in accordance with ASTM D 2671 and the following:

1

2

Approvallf

For Acceptance Tests: MNot Tess than 16 feet (4.9 m)} of tubing taken at
random from each lot; the number of determinations for each requirement
shall be as specified in the applicable test procedure or, if not specified
therein, not Tess than three.

A lot shall be all tubing of the same size from the same production run
and presented for vendor's inspection at one time. A lot shall not
exceed 250,000 feet (76,200 m).

When| a statistical sampling plan has been agreed upon by puhfhaser and
vendpr, sampling shall be in accordance with such plan if¥igu of
samp[ling as in 4.3.1 and the report of 4.6 shall statex®hat fuch plan was
used.

For Periodic Tests: MNot less than 50 feet (15.2 mA of tubing ¢f each size
or sizle range. Certain representative sizes may, be used to defonstrate
conformance of a range of sizes as shown in Table 4.

TABLE 4 - S§Sizgs

Representative Size Range of Sizes

1/4 3/64 to 1/4, inc]
1/2 3/8 to 1/2, incl

For Preproduction Testsr As agreed upon by purchaser and vendfr.

Samplel tubing( @hall be approved by purchaser before tubing for|production
use is| suppNed, unless such approval be waived by purchaser. |Results of
tests pn préduction tubing shall be essentially equivalent to fhose on the
approvigdDsample.

Vendor shall use ingredients, manufacturing procedures, processes, and
methods of inspection on production tubing which are essentially tThe same
as those used on the approved sample. If necessary to make any change in
ingredients, in type of equipment for processing, or in manufacturing
procedures, vendor shall submit for reapproval a statement of the proposed
changes in ingredients and/or processing and, when requested, sample
tubing. Tubing made by the revised procedure shall not be shippad prior to
receipt of reapproval.
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