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SCOPE:

Form:

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

Application:

This tubing has been used typically as a semi-rigid, electrical i
tubing whose diameter can be reduced to a predetermined size by heating to a
temperature higher than 120 °C (248 °F), but usage is not 1imited to such
applications. This tubing is stable, after being heat shrunk, under the
following—copnditions:
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-55 to +135 °C (-67 to +275 °F) Continuous
-55 to +150 °C (-67 to 4307 °F)} 2000 hours
-5 to +175 °C (-67 to +347 °F) 336 hours
-55 to +200 °C (-67 to +39Z2 °F) 48 hours
-55 to +250 °C (-67 to +482 °F) 8 hours
-55 to +300 °C (-67 to +572 °F) 2 houre

Hazardous Materials:

F materfals, methods, applications, and processes descril
bd in this specification may involuyesvihe use of hazardoud
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2.1 ASTM Publications:

Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187

ASTM D 471 Rubber Property - Effect of Ligquids

ASTM D 2671 Heat-Shrinkable Tubing for Electrical Use

ASTM G 21 Determining Resistance of Synthetic Polymeric Materials to Fungi
2.2 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins

Avenue, PhiTadelphia, PA 19111-5094.

MIL-H-5606 Hydraulic Fluid, Petrcoleum Base, Aircraft, Missiles and
Ordnance

MIL-T-5674 Turbine Fuel, Aviation, Grades Jdp-4, Jp-5 and Jdpo5{Jp-8 St

MIL-STD-20[/3-1 DOD Materiel, Procedures for Development and Gpplig¢ation of
Packaging Requirements

3. TECHNICAL REQUIREMENTS:

3.1 Material:

Shall be an irradiated, thermally-stabilized, flame-retardant modified
polyolefinl plastic.
3.2 Color:
Shall be bflack.

3.3 Properties|
Tubing shafl T conform to the follCwing reguirements; reported valuef shall be
the average of all specimens tested for each reguirement. Except af
otherwise Epecified herein, tests shall be performed in accordance|with
ASTM D 267[l, insofar as practicable.

3.3.1 Recovereq Tubing: The\wrequirements shown in Table 1 apply toc tubing after
being shfunk by heatyng to 200 °C £ 5 (39?2 °F £ 9) in a convectign-current
air oven|with air\&elocity of 100 tc 200 feet/minute (0.5 tc 1.0 |m/s) past
the tubingg, hohding at heat for not Tess than three minutes, remgving from
the oven| and,sonditioning for not less than four hours at 23 °C |+ 2 (73 °F
+ 4) and [4588° 55% relative humidity.

TABLE 1 - Recovered Tubing Properties
Paragraph Property Requirement Test Method
3.3.1.1 Tensile strength, minimum

Jaw separation rate 72 inches/
minute {(0.85 mm/s)

2000 psi
(13.8 MPa)
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TABLE 1 - Recovered Tubing Properties (fontinued)

Paragraph Property Requirement Test Method
3.3.1.2 Elengation, minimum 200%
3.3.1.3 Dielectric Strength, 500 volts per mil
minimum (19.7 k¥/mm)
3.3.1.4 Volume Resistivity, 10 ohm-cm
minimum
3.3.1.5 Flammability, Procedure B Self-extinguishing
Witilil\ UITE Hlillutﬁ,
ne more than 25% of
charred; no falling,
burning particlas
3.3.1.6 Coppgr Stability Pass
3.3.1.6.1 ETngation, minimum 200%
3.3.1.7 Fungls Resistance Ratingof 1 or less ASTM G 21
3.3.1.8 Low-Temperature Flexibility 4.5.1
after 4 hours * 0.25 at Nevcracks
-5 10 £ 2 (-67 °F £ 4)
3.3.1.9 Heat|Aging, after 168 hours * 2
at 115 °C + 3 (347 °F + 5)
3.1.9.1 Elofgation, minimum 150%
3.1.10 Corgosion, Procedure A, Aftler
16 hours £ 0.25 at 150 26.L 3
(302 °F = 5) Pass
3.3.1.11 Solyent Resistance 4.5.7
F. 8411151 Temsi1e Strength, 1600 psi
mifimum (11.0 MPa)
3.3.1.11.72 Dig¢lectrid€ Btrength, 400 volts/mil
mifiimum (15.7 k¥Y/mm}
3.3.1.12 Dimeggional Change on
Heat Hrg
3.3.1.12.1 Diametral In zccordance
with Table 2
3.3.1.12.2 Longitudinal, maximum -5%, +1%
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TABLE 2A - Standard Sizes and Tolerances, Inch/Pound Unit

S

Recovered Dimensions

Recovered Dimensions (After Heating)
Expanded Recovered Dimensions (After Heating) Wall Thickness
(As Supplied) (After Heating Neminal Tolerance
Tubing [D, Inch I[D, Inch Wall Thickness I[nch
Size minimum maximum Inch plus 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 0.5 g—H&2 g-—-o20 0.003
3/16 0.187 0.093 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
TABLE 2B - Standard Sizes and Tolerances, SI Units
Recoyered Dimensions
ReCavered Dimensions (After Heating)
Expanded Recovered Dimensions (After Heating) Wg11l Thickness
(As Shpplied) {(After Heating) Neminal Tolerance
Tubing ID, mi|limeters I[D, Millimeters Wall Thickness Millimeter
Size mipimum maximum Millimeter pllus and minus
3/64 §.17 0.58 0.51 0.08
1/16 1.60 0N3g 0.51 0.08
3/32 4.36 1.17 0.51 0.08
1/8 .18 \.57 0.51 0.08
3/16 4.75 ?2.36 0.64 0.08
1/4 q4.35 3.18 0.64 0.08
3/8 9.52 4.75 0.76 0.08
1/2 14.70 6.35 0.76 0.08
3.3.2 Expanded| fuliing: Reguirements shown in Table 3 apply to tubing ip the

expanded LFs—receivedi—conditior—Heatirg—Fortae—tectsas 33217 and
3.3.2.3 shall be performed in an oven as specified in 3.3.1.
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TABLE 3 - Expanded Tubing Properties
Paragraph Property Requirement Test Method
35.0 ksi
3.3.2.1 Secant Modulus at 2% (7241 MPa)

Strain, minimum

Heat Shock,

after 4 hours at +0.2%

No dripping

250 °0 £ 5 (482 °F £ 9) flowing, or cracking
3.3.2.2.1 Bending after Heat Shock No cracks 4.5.3
3.3.2.3 Restricted Shrinkage, Procedure C, No cracks; withstand
After 30 minutes £ 1 at 2000 volts for one
175 °L £ 5 (347 °F £ @) minute
3.3.2.4 Specific Gravity, maximum 1 35
3.3.2.5 Water| Absorption, maximum
After| 24 hours * 0.25 at 25 °C = 2
(77 °F £ 43 0.50%
3.4 Marking:
Tubing, pfior to and after shrinkage, shallgbe suitable for having numbers or
characterg printed on it with conventional\tube marking technigueg.
3.5 Quality:
Tubing, a4 received by purchaser, sswall be uniform in quality and |condition,
smooth, and free from foreign maserials and from imperfections defrimental to
usage of fhe tubing.
3.6 Standard §izes and Tolerantes:
Tubing shq11 be suppligd=in lengths of 48 inches, +1, -0 (1219 mm,| +25, -0)
and in thg standard sdizes and to the tolerances shown in Table 2. [Tolerances
apply at 23 o 30 2LN(/3 to 86 °F). Measurements shall he made in |accordance
with ASTMID 2671
4. QUALITY ASSURANGE PROVISIONS:

4.1

Responsib

13ty for Tncpar‘i‘ﬂ'nn-

The vendor of tubing shall supply all

responsibl

e for performing all

required tests.

samples for vendor's tests and shall be

Purchaser reserves

the right

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

.1 Acceptance Tests: Tests for tensile strength (3.3.1.1), elongatiocn

(3.3.1.2), flammability (3.3.1.5) dimensicnal change on heating (3.3.1.12},

secant modulus (3.3.2.1),

(3.6} a

re acceptance tests and shall be performed on each lot.

Periodic Tests: Tests for dielectric strength (3.3.1.3}, volume

heat shock (3.3.2.2}, and sizes and tolerances

resistivity (3.3.1.4), copper stability (3.3.1.6), fungus resistance
(3.3.1.7), low-temperature flexibility (3.3.1.8}, heat aging (3.3.1.9),

corrosion (3.3.1.10),

solvent resistance (3.3.1.11}, restricted

shrinkage

(3.3.2.3), specific gravity (3.3.2.4), water absorption (3.3.2.5), and

marking
selecte

(3.4} are periodic tests and shall
d by the vendor unless froguency of testing ig specifiod

be performed at a frequency

by

purchas

Preprod
preprod
shipmen
process
contirm

wd [FO% d
request
cogniza
of ficer

Sampling

Shall be
.1 For Acc
Tot; th
specifi
not les

.1 A Tot
presd
500,0

When
venda
samp]
used.

P

iction Tests: Tests for all technical requirements Gre
liction tests and shall be performed pricr to or onthe i
L of tubing to a purchaser, when a change in inghredients
ing requires reapproval as in 4.4.2, and whep @urchaser
Rtory testing to be reguired.

irect U.S. MiTitary procurement, substantjating test dat

Nt agency as directed by the procuringractivity, contrac
, Or reguest for procurement.

and Testing:
in accordance with ASTM D Z26V1 and the following:
cptance Tests: Not Tesg than 16 feet (4.2 m} of tubing f

number of determinations for each reguirement shall be
if not specified

™

~d in the applicablé jfest procedure or,
. than three.

shall be all.Tubing of the same size from the same prod
nted for vendcr's inspection at one time; a 1ot shall no
00 feet (162400 m).

h statdistical sampling plan has been agreed upon by purc
r, sampling shall be in accordance with such plan in Tie
ing»as in 4.3.1 and the report of 4.6 shall state that s

~d, preproduction test material shall _bé submitted to the

nitial
and/or
leems

8 and, when

]

Ling

om sach
as
therein,

ction run
L exceed

naser and
L of
Luch plan was

or size
conform

range.
ance of a range of sizes as shown in Table 4,

For Periodic Tests: Not Tess than 50 feet (15.7 m) of ftubing of each size
Certain representative sizes may be used to demonstrate
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4.

oS

54

TABELE 4 - Sizes

Representative Size Range of Sizes

174
1/2

3/64 to 1/4,
3/8 to 1/2,

incl
incl

.3 For Preproduction Tests: As agreed upon by purchaser and vendor.

Approval:

.

Test Met

.1

2

Sample
use is
tests
approv

Yendor

methods$

as tho
ingred
proced

changes

tubking
receip

Low-Te
ASTM D
mandre
specim

tubing shall be approved by purchaser before tubing for
supplied, unless such approval he waived by purchasgfiy
n production tubing shall be essentially equivaleng. Do 1
b sample.

shall use ingredients, manufacturing procedures, proces
of inspection on production tubing which are essentiall
e used on the approved sample. If necessany-to make any
ents, in type of eguipment for processiqgy or in manufa
res, vendor shall submit for reapproval a statement of 1
in ingredients and/or processing andy when requested,
Tubing made by the revised procedthre shall not be shipy
of reapproval.

hods :

perature Flexibility: Shall be determined in accordance
2671, Procedure C, bendiwg the specimen arcund the appl]

of Table 5. Any sideelracking, caused by flattening of
En on the mandrel, ghall be disregarded.

TABLE 5 - Mandrel Diameters

production
esults of
hose on the

es, and

¥y The same
change in
turing

he proposead
ample

ed prior to

with
cable
the

Mandrel Diamet
Millimeters

Mandrel Diameter
Inch

TukyNg
Sihze

3/64%to0 3716,
1“4 to 1/2,

h/16
3/8

inc
incl

O~
[Salpte]

Solvent Resistance:

Shall be determined in accordance with ASTM D 2671 on

specimens immersed for 24 hours £ 2 at 23 °C £ 3 (/3 °F £ 65) in MIL-T-5624

JP-4 Fuel, SAE phosphate ester test fluid No.
ASTM Fuel B (See ASTM D 4/1),

and water.

1A, MIL-H-5606 hydraulic oil,


https://saenorm.com/api/?name=5ecf53cca008def623a4812e95217021


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColorForImages
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


