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1. SCOPE:

1.1 Form: This specification covers an irradiated, thermally-stabilf
modified polyolefin plastic in the form of thir-wall tubing.

1.2 Application: Primarily for use as a flexible, electpical insula
whose dilameter can be reduced to a predetermined-§ize by heating
(25U°F) [or higher. This tubing is stable under> the following co

-559 to +135°C (-65° to +275°F) Continucus
=559 to +150°C (-65° to +300°F) 2060 hoirs
-5569 to +175°C (-65° to +350°F) 336 hours
-559 to +200°C (-65° to +350°F) 48 hours
-559 to +250°C (-65° to +480°F) 8 hours
=559 to +3U0°C (-65° to +575°F) 2 hours

1.2.1 For fllame-retardant, opaque.tubing, refer to AMS 3636.

2. APPLICABUE DOCUMENTS: The following publicatiors form a part of
specification to the extent specified herein. The latest issue o
Material |Specifications;shall apply. The applicable issue of oth
shall be [as specified .in AMS 2350.

2.1 SAE Publfications:" Available from SAE, 400 Commonwealth Drive, W

PA 15094.
2.1.1 Aerospace' Material Specifications:

zed,

Lion tubing
to 120°C
nditions:

Lhis
f Aerospace
br documents

irrendale,

AMS 2350 - Standards and Test Methods

SAE Technical Board Rules provide that: “This reportis pubiished by SAE to advance the state oftechnical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any part cular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any
means is strictly prohibited without the written consent of the pubiisher.

Copyright 1988 Society of Automotive Engineers, Inc.
All rights reserved.
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2.2 ASTM Publications: Available from American Society for Testing and

Materials, 1916 Race Street, Philadelphia, PA 19103,

ASTM D471 - Rubber Property-Effect of Liquids

ASTM U2671 - Testing Heat-Shrinkable Tubing for Electrical Use

ASTM G21 - Determining Resistance of Synthetic Polymeric Materials to Fungi

2.3 U.S. Government Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120,

2.3.1 Military Specifications:

MIY-H-5606 - Hydraulic Fluid, Petroleum Base, Aircraft, Missifle, and
Ordnance
MIy-H-56¢4 - Turbine Fuel, Aviation, Grades JP-4 and JP<5

2.3.2 Millitary Standards:

MIL-STU-794 - Parts and Equipment, Procedures fopr Packaging dnd Packing of

3. TECHNICAL REQUIREMENTS:

3.1 Hatenial: Shall be an irradiated, thermally-stabilized, modifiled polyolefin
plastfic.

3.2 Lolorn: Shall be colorless and transparent. Tubing shall be sufficiently
trangparent to allow relatively undistorted visibility through pne wall
thickness. Typewritten letterscshall be legible when viewed tHrough one
wall [thickness pressed onto the typewritten paper. Transparencly shall apply
to tubing in the expanded form (as supplied) and after tubing Has been
shrunk as specified in 3.3.1.

3.3 Propgrties: Tubing,shall conform to the following requirements; reported
valuds shall be the average of all specimens tested for each rejquirement.
Except as otherwise specified herein, tests shall be performed |in accordance
with ASTM L2677, insofar as practicable:

3.3.1 Recovered Tubing: The following requirements apply to tubing after being
shrjunk;by heating to 200°C + 5 (390°F + 9) in a convection-current air
oven‘with an air velocity of 100 - 200 feet/minute (0.5 - 1.drm/sec) past
the Tubing, hoTding at heat For not Tess than 3 minutes, removing from the
oven, and conditioning for not less than 4 hours at 23°C + 2 (73°F + 4)
and 45 - 55% relative humidity.

3.3.1.1 Tensile Strength, minimum 1500 psi

Jaw separation rate 20 inches/minute (10.3 MPa)
(8.5 mm/sec)
3.3.1.2 tlongation, minimum 200%
3.3.1.3 Dielectric Strength, minimum 500 V/mil
(19,685 V/inm)
3.3.1.4 Volume Resistivity, minimum 1010 ohm-cm
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3.3.1.5 Copper Stability Pass
3.3.1.5.1  Ltlongation, minimumn 200%
3.3.1.0 Fungus Kesistance Rating of 1 or less ASTM G21
3.3.1.7 Low-Temperature Flexibility No cracks 4.5.1
At -55°C + 2 (-05°F + 4)
3.3.1.5 Heat Aging, 336 hours + 2 at
175°C + 3 (350°F + 57
3.3.1.8.1 E)ongation, minimum 150%
3.3.1.9 Corrosion, Procedure A, After Pass
16 hours + (.25 at 175°C + 3
(BSU°F + 5) -
3.3.1.10 Sofvent Resistance 415.2
3.3.1.10.1 TJensile Strength, minimum 1000 psi
(6.90 MPa)
3.3.1.10.2 Dpielectric Strenyth, minimum 400 V/mil
(15,748 V/mm)
3.3.1.11 ULimensional Change on Heating
3.5.1.11.1  pianetral In accordance
with Table I
3.3.1.11.2 Longitudinal, maximun -5%, +1%
3.5.¢ Expanded Tubing: The following requirements apply to tubing in|the
expanfed (as-regejved) condition. Heating for the tests 3.3.2.2 and
3.3.2.3 shall@e performed in an oven as specified in 3.3.1.
3.3.2.1 Secpnt Medulus at 2% Strain, maximum 25,000 psi
(172 MPa)
3.3.2.2 Heat Shock at 250°C + 5 (480°F + 9) No dripping,
flowiny, or
cracking
3.3.2.2.1 Bending after Heat Shock No cracks 4.5.3
3.5.2.3 Restricted Shrinkage, Procedure C No cracks;

YA

After 30 minutes + 1 at 175°C + 5
(350°F + 9)

.2.4 Specific Gravity, maximum

Water Absorption, maximum
24 hours + U.25 at 25°C + ¢
(77°F + 4]

withstand 2000 V
for 1 minute

1.00

0.20
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3.4 Mark

iny:

Tubing, prior to and after shrinkage, shall be suitable for having

numbers or characters printed on it with conventional tube marking

tech

3.5 Quality:

hoc
detr

3.6 Stan

niques.
Tubing, as received by purchaser, shall be unifori in
imental to usage of the tubing.

dard Sizes and Tolerances:

quality and

condition, smooth, and free from foreign materials and from imperfections

Tubing shall be supplied in lengths of 48

inches, +1, -0 (1219 nm, +25, -0) and in the standard sizes and to the

tole
Meas

=

QUALI

rances shown in Table I.
urements shall be made in accordance witin ASTM Uz2671.

Tolerances apply at 23° - 30°C (73° - 86°F).

TY ASSURANCE PROVISIONS:

Resp

opsibility for Inspection: The vendor of tubing shalD supp

sanp
requ
requ
conft
the

Clas

1¢
.i
.i
.i
re

ps for vendor's tests and shall be responsible foriperform
red tests. Kesults of such tests shall be reported to the
red by 4.6. Purchaser reserves the right to sample and to
matory testing deemed necessary to ensure-that the tubing
pquirenents of this specification.

sjfication of Tests:

Accq

bptance Tests: Tests to determine conformance to requiremg

te
he
si
pe
.Z.

2 Pe

n
d
24
r

5ile strength (3.5.1.1), elongation (3.3.1.2), dimensional
Ling (3.3.1.11), secant modulus (3.3.2.1), heat shock (3.3
ps and tolerances (3.6) arevclassified as acceptance tests
Foriied on each lot.

rjodic Tests: Tests to'determine conformance to requiremen

di
st
fl
re
(3
pe
ve

Pr

S
a
S
S

ectric strength (3.3.1.3), volume resistivity (3.3.1.4), q

ibility (3.3¢1:7), heat aging (3.3.1.8), corrosion (3.3.1
stance (3.3.10), restricted shrinkage (3.3.2.3), specific
B.2.4), water absorption (3.3.2.5), and marking (3.4) are

odic teésts and shall pe performed at a frequency selected
lor uniless frequency of testing is specified by purchaser.

r
n

eproduction Tests: Tests to determine conformance to all t

y all
ng all
purchaser as

perform any
conforms to

ents for
change on
2.2), and
and shall be

s for
opper

pility (3.3.1.5)5ufungus resistance (3.3.1.0) low-temperatlire

9), solvent
gravity
tlassified as
by the

echnical

requiréements of this specification are classiftied as preproduction tests
and shall be performed prior to or on the initial shipment of tubing to a
purchaser, when a chanye in material, processing, or both requires
reapproval as in 4.4.2, and when purchaser deens confirmatory testing to

be

required.

For direct U.S. Military procurement, substantiating test data and, when
requested, preproduction test material shall be submitted to the
cognizant agency as directed by the procuring activity, contracting

officer, or request for procurement.
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4,3 Sampling: Shall be in accordance with ASTM Dz671 and the following: 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. A lot shall be all tubing of the sanie size from the same production
run presented for vendor's inspection at one time. A Tot shall not exceed
500,000 feet (152,40U m) but may be packayed in smaller quantities and
delivered under thie vasic lot approval provided lot identification is
maintained.

4,.5.1 For Acceptance Tests: Not less than 16 feet (4.88 m) of tubing from each
lot.

4.3.1.1 kheh a statistical sampling plan and acceptance quality Jevel (AQL) have
beep ayreed upon by purchaser and vendor, sampling shald-be [in
accprdance with such plan in lieu of sampling as in 4.3.1 and the report
of #.6.1 shall state that such plan was used.

4.3.2 For Ppriodic Tests: Not less than 50 feet (15.2 @) of tubing of each size
or sige range. C(ertain representative sizes may be used to demonstrate
confopiiance of a range of sizes as follows:

Representative Size Range of Sizes
1/4 3/64 - 1/4, lincl
1 3/8 -1, incl
4 1-1/2 - 4, incl

4.3.3 For Preproduction Tests: Asvagreed upon by purchaser and vendor.

4.4 Approvall:

4.4,1 Samplp tubing shalllbe approved by purchaser before tubing for| production
use if supplied,.unless such approval be waived by purchaser. | Results of
tests| on production tubing shall be essentially equivalent to [those on the
approyed sanpthe.

4.4.72 Vendor shall use ingredients, manufacturing procedures, procegses, and
methofds-0f inspection on production tubing which are essentiallly the same
as thoseuseronthe—approved—sampie—tubing—Ifrecessary—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 material, processing, or both, and when
requested, sample tubing. Tubing made by the revised procedure shall not
be shipped prior to receipt of reapproval.
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4.5 Test lethods:
4.5.1 Low-Teniperature Flexibility: Shall be determined in accordance with

ASTM L2671, Procedure C, bending the specimen around the applicable

mandrel of Table II.

specimen on the mandrel, shall be disregarded.

Sol

o

TABLE 11

Mandrel Diameter
Millimetres

Size Inch

Any side-cracking, caused by flattening of the

3/64 to

3/8 to

3/4 to 2,
to 4,

5/1b
3/8
7/16
7/8

1/4, incl
1/2, incl
incl
incl

-~

Jd

.

N — WO~
.
RN = O O

1.
224

ent Resistance: Shall be determined in accerdance with

sped

JP-4
011l

.h.3  Beng

imens immersed for 24 hours + 2 at 23°C ¥3 (73°F + 5) i

ASTM Fuel B (See ASTHM D471), and water.

ling after Heat Shock:

shal
S dé
be ¢

.6

.b.1 The

Regort

{isregarded.

S:

resyilts of tests to_determine conformance to the acceptance

req

pur
S Z§
The
shi

.b.¢

chase order. number, AWMS 3637E, vendor's compound number,
b, and quantity.

vendor of finished or semi-finished parts shall furnish
bilet a report showing the purchase order number, AMS 363

or

Fuel, SAE phosphate ester test fluid no. 1A, MIL-H-5606

Specimens frori the heat shock tes
1 be bent 180 deyrees around thé-applicable mandrel of T
b-cracking, caused by flattening of the specimen on the nl

vendor of tubing shall furnish with each shipment a repd

lirenients and stating that the tubing conforms to the oth
reqlirenents of this specification.

ASTHM D2671 on
n MIL-T-5624
hydraulic

t of 3.3.2.2
able II. Any
andrel, shall

rt showing the

test
er technical

This report shall inclyde the

1ot number,

with each
7E, contractor

number, and quantity.

pther dirvect supplier of tubing, cupp]ipr'c compound numl

er, part

When tubing for making parts is produced or

purchased by the parts vendor, that vendor shall inspect each Tot of
tubing to determine conforinance to the requirements of this specification
ana shall include in the report either a statement that the tubing
conforms or copies of laboratory reports showing the results of tests to
determine conformance.

4.7 Resampling and Retesting:

If the average results of the speci

mens tested

for any requirement fail to meet the specified value, disposition of the
tubing may be based on the results of testing three additional specimens for
each original specimen failing to meet the specified average requirement.
Failure of the average of the original specimens plus the retest specimens
to meet any specified requiremnent shall be cause for rejection of the tubing
represented and no additional testing shall be permitted. Results of all

tests

shall be reported.
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9. PREPAKATIUN FUR LELIVERY:

5.1 Identification: tach package of tubing shall be permanently and legibly

marked with not less than AMS 3637t, size, quantity, purchase order number,
manutacturer's identification, and date of manufacture.

5.2 Packaginy:

5.2.1

5.2.1.1

5.2.¢

0. ACKNUWLEDGMENT:

Packayiny shall be accomplished in such a manner as will ensure that the
tubing, during shiprment and storage, will not be permanently distorted and
will be protected against damage from exposure to weather or any other

normal hazard. StTandard packages, excepl as specified in b5
gach contain the following quantities:

Size Guantit)
3/v4, 1/16, 3/3¢, 1/8, 3/16, 1/4, 3/6 000 feet
1/¢ sU0 feet
/4 500 feet
1 300 feet
1-1/¢ 200 feet
2, 3, 4 100 feet

Packaginy of special_.sizes and Tengths shall be as agreed
purchaser and vendor.

ackages of tubing-shall be prepared for shipment in accords
prinercial pragtice and in compliance with applicable rules
egulations pertaining to the handling, packaging, and tran
he tubing to" ensure carrier acceptance and safe delivery.

ot Wt 5 O T

ransportation.

T

pr~direct U.S. Military procurement, packaging shall be in

2.1.1, shail

305 m)
244 m)
152 m)

91 m)

61 1)

30 m)
upon by
ince with
and

sportation of
Packaging

hiall conform to carrier rules and regulations applicable t¢ the mode of

accordance

thr it=STo=794, teve A or Level C, a5 specificd I the T

quest for

procurement. Commercial packaging as in 5.2.1 and 5.2.2 will be

acceptable if it meets the requirements of Level C.

A vendor shall mention this specification number and its

revision letter in all yuotations and when acknowledging purchase orders.

7. REJECTIORWS:

authorized by purchaser, will be subject to rejection.

5. NUTES:

8.1 iarginal Indicia:

changes from the previous issue of this specification.

Tubing not conforming to this specification, or to modifications

The phi (§) symbol is used to indicate technical
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