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PLASTIC TUBING, ELECTRICAL INSULATIUN
Irradiated Polyolefin, Pignented, Semi-Rigid, Heat-Shrinkable
Z to 1 Shrink Ratio

1. SCOPE:

1.1 Form: |This specification covers an irradiated, thernally~stabjlizea,
flane-retardant, modified polyolefin plastic in the form of thin wall tubing.

1.2 Application: Primarily as a semi-rigid, electrical insulation|tubing whose
diameter can be reduced to a predetermined sizeBy heating to 4 temperature
higher|than 120°C (250°F). This tubing is stable under the following
conditfons:

-55° to +135°C (-65° to +275°FQ Continuous
-55° to +150°C (-65° to +300°F) 2000 hours
-55° to +175°C (-65° to +350°F) 336 hours
-55° to +200°C (-65° to._+390°F) 48 hours
-55° to +250°C (-65° to +480°F) & hours
-55° to +300°C (-659 _to +570°F) 2 hours

2. APPLICABLE DOCUMENTIS: Thefollowing publications form a part off this
specifigation to the extent specified herein. The latest issue|of Aerospace
Materia] Specifications;'shall apply. The applicable issue of ofher documents
shall be as specified;in AMS 2350.

2.1 SAE Publications:> Available from SAE, 400 Conmonwealth Lrive, Warrendale,
PA 150%6.

2.1.1 AerospaceMaterial Specifications:

AMS 2350 - Standards and Test Methods

SAE Technical Board Rules provide that: “This report is published 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 particular 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 publisher.

Copyright 1988 society of Automative Engineers, Inc. Printed in U.S.A.
All rights reserved.
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2.2 MASTM Publications: Available fror American Society for Testing and
Materials, 191t Race Street, Philadelphia, PA 19103.

ASTM D471 =~ Rubber Property - Effect of Liquids
ASTM L2671 - Testing Heat-Shrinkable Tubiny for Electrical Use
ASTM GZ1 - Determining Resistance of Synthetic Polymeric Materials to Fungi

2.3 U.S. Governnient Publications: Available from Commanding Ufficer, Naval
Publjcations and Forms Center, 5501 Tabor Avenue, Philadelphia, PA 1912G.

2.3.1 Military Specifications:

MILFH-5606 - Hydraulic Fluid, Petroleum Base, Aircraft, Missijes and
Ordnance
MILFT-5624 - Turbine Fuel, Aviation, Grades JP-4 and JbP=b

2.3.2 Millitary Standard:

MILFSTL-794 - Parts and Equipment, Procedures for’Packaging apd Packinyg of

3. TECHNILCAL REQUIREMENTS:

3.1 Materfial: Shall be an irradiated, thermally-stabilized, flawe-retardant
modiflied polyolefin.

3.2 Colorl: Shall be black.

3.3 Properties: Tubing shall conforti to the following requirementsp reported
valuels shall be the average ©f all specinens tested for eacCh refjuirement.
Excepft as otherwise specified herein, tests shall be perforiea [in accordance
with ASTM D2671, insofar &S practicabie.

3.3.1 Redoverea Tubing: ( The following requirerients apply to tubing|after being
shrunk by heating/to 200°C + 5 (3S0°F + 10) in a convection-clirrent air
oven with airsyelocity of 100 - 200 feet/minute (0.5 - 1.0 ri/gec) past the
tubling, ho}ding at heat for not less than 3 minutes, rekioving| frou the
oven, and>cenditioning for not less than 4 hours at 23°C + 2 [73°F + 4)
and 45 < 55% relative humidity.

3.3.1.1 Tlengile cfrpngfh’ rin il

Jaw separation rate 2 inches/ 200U psi
ninute (G.85 nwi/second) (13.6 MPa)

3.3.1.2 Elongation, mininus 20G%

3.3.1.3 Lielectric Strength, mininun 500 V per mil

)] (19,700 V/im)

3.3.1.4 Volume Kesistivity, minimum 1614 ohni-cm

3.3.1.5 Flarmability, Procedure B Self-extinguishing within

: 1 winute; no niore than 25%

of indicator burned or

charred; no falling, burning

particles
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3.3.1.6 Copper Stability Pass

3.3.1.6.1 Elongation, minimum 200%

3.3.1.7 Fungus Resistance Rating of 1 or less ASTM G21

3.3.1.8 Low-Temperature Flexibility 4.5.1

4 hours at -55°C + 2 (-65°F + 4) No cracks

3.3.1.9 Heat Aging, 168 hours + 2

at 175°C + 3 (345°F + 5)
3.3.1.9.1 Hiongation, minimum 150%
3.3.1.10 Corrosion, Procedure A, After
16 hours + 0.25 at 150°C + 3
(300°F + 5) - Pass
3.3.1.11 Soflvent Resistance 415.2
3.3.1.11.1 [Tensile Strength, minimum 1600 psi
(31,0 MPa)
3.3.1.11.2 pielectric Strength, minimum - 400 V/mil
(15,750 V/mm)
3.3.1.12 Dimensional Change on Heating
3.3.1.12.1 Dpiametral In accordance with
Table I

3.3.1.12.2 Longitudinal, maximum -5%, +1%

3.3.2 Expanfled Tubing: « The following requirements apply to tubing in|the
expanfled (as-received) condition. Heating for the tests of 3.3[2.2 and
3.3.2}3 shallbe performed in an oven as specified in 3.3.1.

3.3.2.1 Secant . Modulus at 2% 35,000 psi

Stredin, minimum (240 MPa)
3.3.2.2 Heat Shock, 4 hours at No dripping, flowing

250°C + 5 (480 °F + 10) or cracking
3.3.2.2.1 Bending after Heat Shock No cracks 4.5.3
3.3.2.3 Restricted Shrinkage, Procedure C,

3.3.2.

3.3.2.

After 30 minutes + 1 at
175°C +5 (345°F‘f 10)

4 Specific Gravity, maximum
5 Water Absorption, maximum

24 hours + 0.25 at 25°C +2
(77°F + 4

No cracks; withstand
2000 V for 1 minute

1.35

0.50%
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3.4

3.5

3.6

Marking:

Tubing, prior to and after shrinkage, shall be suitabl

e for having

nuiibers or characters printed on it with conventional tube marking
techniques.

Quality:

Tubing, as received by purchaser, shall be unifori in

quality and

condition, smooth, and free from foreign naterials and fron iniperfections
detrinental to usage of the tubing. :

Standard Sizes and Tolerances:

4. @

inches, +1, -0 (1219 i, +25,
tolerances shown in Table 1.

-G) and in the standard sizes and

arante oelhall beo pade 30 arcrawmdanes vt ACTH 19671
SHeT1—pt— t SR CE—tH—o P

Measun

UALITY

TMTT T ToroS T aToTUoUT o

4.1

Resporn

ASSURANCE PROVISIUNS:

sibility .for Inspection: The vendor of tubing sha®l” suppl

4,2

sanp le
requiy
requiy
cont iy
the rg

Classi

s for vendor's tests and shall be responsible fer perforiii
ed tesls. Results of such tests shall be reported to the
ed by 4.6. Purchaser reserves the right te sauple and to
riatory testing deened necessary to ensureg that the tubing
quirenients of this specification.

fication of Tests:

4.2.1

4.2.3

4.2.3.1

Accg

tance Tests: Tests to deternine conforwance to requirens

teng
diﬁﬁ
shod
acce

Per{

ile strength (3.5.1.1), elongation (3.3.1.2), tlammability
nsional change on heating (333.1.12), secant modulus (3.3
k (3.3.2.2), ana sizes and-tolerances (3.b) are classitied
ptance tests and shall be perforrned on each Tot.

odic Tests: Tests.to” determine conformance to requirenient

diel
stab
flex
res
(3.3
peri
veng

ectric strength (8.3.1.3), volume resistivity (3.3.1.4), ¢
ility (3.3.1.60, fungus resistance (3.3.1.7), Tow-tenperat
ibility (3.3.018), heat aging (3.3.1.4), corrosion (3.3.7,
stance (3.84.1.11), restricted shrinkage (3.3.2.3), specifi
.2.4), water absorption (3.3.2.5), and wmarking (3.4) are ¢
odic tests and shall be performea at a frequency selected
or uwless frequency of testing is specified by purchaser.

roduction Tests: Tests {0 determine conformance to all t

Prep

Tubing shall be supplied in lenyths ot 4&

to the

Tolerances apply at 23° - 30°C (73° - 8b°F).

y all

ng all
purchaser as
perfori: any
conforms to

nts for
(3.3.7.%)

2.1), heat
as

s for

opper

ure

1G), solvent
Cc yravity
lassified as
by the

chnical

requirenents of this specification are classified as preproduction tests
and shall be perforned prior to or on the initial shiprient of tubing to a
purchaser, when a change in material, processing, or both, requires
reapproval as in 4.4.Z, and when purchaser deens confirmatory testing to -
be required.

For direct U.S. Military procurenent, 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 SémP11ng: Shall be in accordance with ASTM DZ671 and the following; the
nurber of determinations for each requirement shall be as specified in the
applicable test procedure or, if not specified therein, not less than

¥

4.3.1

4.3.2

4.3.3
4.4

4.4.1

4.4.2

three

A lot shall be all tubing of the same size from the same proauction

run presented for vendor's inspection at one time; a lot shall not exceed
p p

500,0

G0 feet (152,400 n).

A lot may be packaged in swaller quantities and

delivered under the basic lot approval provided lot identification is

maint

For

ained.

Acceptance Tests:

q

For

¢t 4.6.1 shall state that such plan was used.

ccordance with such plian in Tieu of sampling as in 4.3wVa

Periodic Tests: Not less than 50 feet (15 m) ofitubing o

or
con

Forn

size range. Certain representative sizes may‘be used to d
formance of a range of sizes as follows:

Representative Size

1/4
1/¢

Range of Sizes

3/64 - 1/4, 1incl
3/6 - 1/2, incl

Preproduction Tests: As ayreed upon by purchaser and ven

ABEPC

Sar
usg
tes

app

Ven
met
as
cha
fita

of [t
requested, sample tubing.

be

val:

tple tubing shall be approved by purchaser before tubing fo

is supplied, uniess-such approval be waived by purchaser.
ts on production_tubing shall be essentially equivalent to
roved sanple.

dor shall use’ ingredients, rianufacturing procedures, proce
hods of Jjuspection on production tubing which are essentia
those_used on the approved sample tubing. 1f necessary to

nge dn:ingredients, in type of equipment for processing, of

Not Tess than 16 feet (5 m) of tubing frow each Tot.

4,.3.1.1 mhen_a_siaLisiical_sampling-p4an-and-accepianse-qua#ity—le¥
een agreed upon by purchaser and vendor, sampling shall, be

el (AQL) have
in
1d the report

t each size
criionstrate

Hor.

" production
Kesults of
those on the

Eses, and
ly the same
nake any
in
A Statenient

ufacturing procedures, vendor shall submit for reapproval
W I d cf > i) X hot|

Tubing rade by the revised procedure shall not

shipped prior to receipt of reapproval.

when
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4.5 Test M

4.5.1

Low-

iethoas:

Terperature Flexibility: Shall be determined in accordanc

DZ671,

Tabl

Procedure C, bending the specinen around the applicable
e 1I. Any side-cracking, caused by flattening of the spec

mandrel, shall be disregarded.

TABLE 11

Mandrel Uijaneter
Inch Millinetres

e with ASTh
niandrel of
inen on the

4.5.2 Solv

3/64 to 3/16, incl
/4 to 1/2, incl

5/16 7.9
3/8 Y.5

ent Resistance: Shall be determined in accordanceSwith AS

speq
JP-4
0il,

4,5.3 Bend

3°F4 b) in
MIL-H-5606 h

inens inriersed for 24 hours + ¢ at 23°C + 5 |
Fuel, SAL phosphate ester test fluid No. 1A,
ASTM Fuel B (See ASTM L471), and vater.

ing After heat Shock: Specimens from thé heat shock test

shal

‘sidé

be d
4.6
4.6.1 The
resy
reqy
stat
thig
AMS
4.6.7 The
ship
or d
nunib
purg

Reports:

1 be bent 180 degrees arouna the appl.icable mandrel of Tab
-cracking, caused by flatteniny of the specinen on the nian
isregarded.

w

vendor of tubing shall furnish with each shipuent a report
1ts of tests to deternine conformance to the acceptance te
irerments and, when performed, to the periodic test require
ing that the tubing conforus to the other technical requir
specification.

vendor of -fanished or seri-finished parts shall furnish wi
ment a report showing the purchase order number, AMS 3636L
ther direct supplier of tubing, supplier's compound nunber
er, @nd quantity. When tubing for making parts is produce
hased by the _parts vendor, that vendor shall inspect each

tubi

o to Aot oy conforianco—to tha vocudvarianete oFf +h4c S5

This report shall include the purchase or
3638E, vendor!s_compound nunber, lot nunber, size, and qua

1 Uzb71 on
qlL=-T=-bbe4
ydraulic

pf 3.3.¢.¢
le 11. Any
ldrel shall

showing the
st

Juents, and
enients of
der nunber,
ntity.

th each

s contractor
, part

4 or

lot of
cification

@
Ty LV UL vl I||lll\- CVTTT VT IS o U CiTe— T e yqurTt \-II\—II\'J A\~ CIT U JF

and shall include in the report either a statement that the tubing
conforus or copies of laboratory reports showing the results of tests to
deterriine conformance.

4,7 Resanpling and Retesting:

If the average results of the specine

ns tested

for any requirenent fail to rieet the specified value, disposition of the
tubing may be based on the results of testing three additional specinens for
each original specinen failing to neet the specified average requirement.
Failure of the average of the original specimens plus the retest specinens
to neet any specified requirement shall be cause for rejection of the tubing

repres
tests

ented and no adaitional testing shall be permitted. KResul

shall be reported.

ts of all
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5. PREPARATION FOR DELIVERY:

5.1 ldentification:

Each package of tubing shall be permanently and legibly

marked with not less than AMS 363bE, size, quantity, purchase order nunber,
manutfacturer's identification, and date of mianufacture.

5.2z Packaging:

b.2.1

b.2.¢

6. ACKNUWLEDGMENT: ~“A*'vendor shall rention this specification nunbey

Packaging shall be accorplished in such a manner as will ensur
tubing, during shipment and storage, will not be pernanently a
will be protected against dawage from exposure to weather or a
norfial hazard. Standard packages, E€XCept as Specified 1M 5.7
each contain the following quantities:

o

ackaging of special sizes and lengths shall) be as agreed up
purchaser and vendor.

Packages of tubing shall be prepared for shipuent in accordang
corpiercial practice and in complianceé with applicable rules aj
regulations pertaining to the handliny, packaging, and transpq
thel tubing to ensure carrier accéptance and safe delivery. Pg
sha[ll contorn to carrier rules and regulations applicable to 1
trapsportation.

For| direct U.S. Military procurenent, packaging shall be in ag
with MIL-STU-794, Level A or Level (, as specified in the regy
procurenient. Commercial packaging as in 5.2.1 and 5.2.¢ will
acceptable if meets/the requirements of Level C.

revision letter“in all quotations and when acknowledging purchase

7. REJECTIIONS®  'Tubing not conforning to this specitication, or to i
authorfized by purchaser, will be subject to rejection.

8. NUTES:

8.1 Marginal Indicia: The phi (¥) synbol is used to indicate techni

changes fron the previous issue of this specification.

Size Guantity
3/64, 1/16, 3/3¢, 1/8, 3/16, 1/4, 3/6 1000 feet (305 1
1/2 800 feet (244

e that the
istorted and
ny other
1.1, shall

~—

on by

e with

]

rtation of
Ckayginy

he niode of

cordance
est for
be

and its
orders.

odifications

cal

6.2 Dinensions and properties in inch/pound units ana the Celsius temperatures
are primary; dimensions and properties in SI units and the Fahrenheit
terperatures are shown as the approximate equivalents of the primary units
and are presented only for information.
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