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MIL-[-47049{N1}
10 May 1974
SUPERSEDING
MIS 14315

1 May 1965 .

MIL{TARY SPECIFICATIOM

INSULATIGN TUBRING, SILICONE RUBBER, HEAT SHRINKABLE

This specification is aporoved for use by all
departments and agencies of the Department of
Defense.

1. SCOPE

1.1 Scope. This specification covers the requirements Tor one
type of siiicone rubber heat shrinkabie insulating tubing.

™
J

2.1 The following documents, uf the issue in effect on date of
invitation for bids or requast for proposal, form a part of the speci-
fication to the extent specified herein.

SPECIFICATIONS

Military

MIL~-H-5606 Hydraulic Fluid, Petroleum Base,
Aircraft and Ordnance

MIL-T-5624 Turbine Fuel, Aviation, Grades
JP-4 and JP-5 :

MIL-I-7444 Insulation Sleeving, Electrical,
Flexible

MIL-L-7808 Lubricating 0il, Aircraft Turbine

Engine, Synthetic Base
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FED-STD-406 Plastics, Methods of Testing
Military

MILQSTDnIOS Sampling Procedures and Tables
for Inspection by Attributes

{Copies of specifications, standards, drawings, and publications re-
quired by suppliers in connection with specific procurement Functions
should be obtained from the procuring activity or as directed by the
contracting officer. )

2.2 Other publications. The following documents form a part of
this sppcificafion to the exient sperified herein. Unless otherwise

1nu1ranea the lssue 1n affect on date of invitation for bids or re-
i N

Society for Testing and Materials

ASTM D 149 Dielectric Breakdown Voltage and
Dielectric Strength of Electrical
Insulating Materials at Commercial
Power Frequencies

ASTM D 150 Test for A-Class Characteristics
and Dielectric Constant (Permit-
tivity) of Solid Electrical In-
sulating Materials.

ASTM D 257 Tests for Electrical Resistance
of Insulating Materials

ASTM D 374 Tests for Thickness of Solid
Electrical I[nsulation

ASTM D 412 Tension Testing of Vulcanized

Rubber

NI
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(APPHICALIRIT TOUX LCUPIES JHNUUITU UT auurcooscu Ly Vs AnciiLan Juvich,
for Testing and Materials, 1916 Race Street, Philadelphia, °ennsy1
vania 19103.)

Technical society and technical association specifications and
standards are generally available for reference from libraries.
They are also distributed among technical groups and using Federal
agencies,

5] NEATIT ACMPAMTE

2o SCYULIREFIDIN LD

3.1 Preproduction sample. Unless otherwise specified {see 6.2),
a preproduction samp1e of Silicone rubber heat shrinkable tubing shalt

meet the requirements of this specification.

3.2 Material. The material shall be silicone rubber tubing
supplled in an expanded rorm capabie of being shrunk by the appii-
cation of heat (see 3.6.1.2).

3.3 Chemical properties.

3.3.1 0Odor. The recovered tubing shall not be noxious.

3.3.2 Fungus resistance. The recovered tubing shall not support
fungus growth,

5 B B | £ nrmimm on @ A Tlam wmamairnmad Sihdna echall nnd anmalawvada dhe
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~Anvnaeinn € ~annar nAvy a2 lhiminoum unan contact
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3.4 Electrical properties. The recovered tubing shall meet
the requirements specified in Table I.

Table I. Electrical Properties

Property ' - Reauirement

Dielectric Strength 400 volts/mil, minimum
(1/16 inch thickness)

[ o PR, IR = Y o I N, e - n Jp——
uleieciric vonsLanty D Uy WdX Tuin
Volume Resistivity 1 x 1014 ohms-cm, minimum
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fable [[i. Pnysical properties
Propnertv Requirement
Y=t ey el
Flammability 3 inches, maximum

Specific Gravity

1.20, maximum

Water Absorption

0.5 percent, maximum

Shall remain flexible
and free from cracks

Low Temperature Flexibility

Shall remain flexibie
and free from cracks

I KA1 Nimancd Aanc
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3.6.1.1

Inside diameter and wall thickness.

The heat shrinkable

tubing shall be furnished in the inside diameters and wall thicknesses

as specified in Table IV (see 6.2).

© e By

3.6.1.2 ODimensionai recovery.

After being heated at 150 to 180

degrees celsius (C) (302 to 356 degrees Fahrenheit (F)) and conditioned
at this temperature for 2 minutes minimum, the tubing shall recover to
the dimensions specified in Table
Table IV. Inside diameter and wall thickness of tubing
Size Expanded Recovered dimensions
no. as suppiied after heating
Inside diameter Inside diameter Wall thickness
(inches) (inches) (inches)
minimum maximum nominal
1 0.125 0.067 0.020
2 0.250 0.125 0.035
3 0.375 0.187 0.040
4 0.500 0.250 0.048

[z
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Size Expanded Recovered dimensions
no. as supplied after heating
Aol ol o >
Inside diameter Inside diameter Wall thickness
(inches) (1nches) (inches)
minimum 7 ~ maximum ) ~nominal
5 0.750 0.375 0.057
/'~ 1 NNN N NN n N7Nn
v 1 o VUV V., JUVU VeV/iV
7 1.500 0.750 0.095
8 2.000 1.000 0.110 and
0.190
9 2.500 1.250 0.110 and
N 10N
Ue 1TV
10 3.000 1.500 0.110 and
0.190
~3.6.1.3 Length. Unless otherwise specified (see 6.2), the
tubing shall be supplied in 20 foot lengths.
N £ 0N | | Py Thn dichtinma alha11 ha Lwvman AL AdAalamder ~iealn
Jde DL HEEEdl'dHLE. e wubinyg oSiiaiil e 1ree Ul ugieCios suln
ac hT1dect+are ninhnlaoc inrTiicedinne rvarbke caamc and nthor 1mnev.
Ua UVilaulli oy PlllllUlCO, LIHL TUS [UITo sy T ULROD SCQilo y A\PSRAVERR VAV } Aoy |IIIPCI
fections.
3.7 Workmanship. The workmanship shall insure a product
which is uniform and in conformance with this specification.
4, QUALITY ASSURANCE PROVISIONS
A 1 NDacsmanathsTad:y £Am snenandtdsan 1hnlace A+havadien enart £fiad
. 1 l\t:prlblUlllb 11Ut IIDPCLLIUII- UIITOO VLIITITWIOT SptLiticu
in the contract or purchase order, the supplier is respensible for the
performance of all inspect1on requirements as specified herein. Except
as otherwise specified in the contract or order, the supplier may use

his own or any other facilities suitable for the performance of the
inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspections are.

deemea necessary to assure Suppl1es and services conform to prescrined
requirements.
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4.¢ Preproduction sampies. The preproduction Samplie Shali be
prepared using the same methods proposed for the preparation of sub-
cramiand mwadiirarTAan Tadka AL matnwnsal Dwanwadiirdinn c:mn1qc uthirh dn
QATYUTIIL PIUUU\oLlUII TVULO VI HiaALTT 1Al FITPIVUULLIVIL QNI 1L WLl Wil Uy
not meet all the requivements of this specification shall be subject to
rejection and return to the suppnlier.
4.3 Classification of tests. The examination and testing of
material shalt be classified as follows:
a. Preproduction tests.
ey MN1aT3dr moamErmmamanma ancte
7 vua i Ly wunliuviianee Lo Looe
4.3, 1 Preproduction tests. Preproduction tests shall be con-

ducted only on the preproduct1on sample and shall consist of all the
examinations and tests specified herein.

4.3.2 Quality conformance tests. Quality conformance tests
for acceptance of materiai shaii consist of the foiiowing examinations
and tests:

a. Inside diameter and wall thickness.
b. Dimensional recovery.
«. Length,
e L PP T
U, Appeararnce.
4.3.2.1 Lot size. Lot size shall consist of all the tubing of

the same size manufactured at one time from one batch, forming part
of one contract or order and submitted for acceptance at the same
time and place.

formance testing. iece of tub1ng naving one or more defects
shall be rejected. If the number of defective samples exceeds the
acceptable number for the appropriate sampling plan of MIL-STD-105
at acceptance quality level (AQL) 2.5 percent, the lot represented
by the samples shall be rejected.

Y

A
<.

4.4.1 Test conditions.




Downloaded from http://www.everyspec.com

MIL-I=47049(M7 )

4,.4.1.1 Tubing (recovered). Tests shall be conducted on re-
covered tubing which has been heated and conditioned for 2 minutes
minimum at 150 to 180 degrees C (302 to 356 degrees F).

4.4.1.2 Tubing (as supplied). Tests shall be conducted on
tubing in the as supplied condition which has been conditioned for
4 hours minimum at a temperature of 24 plus or minus 3 degrees C
(75.2 plus or minus 5.4 degrees F).

4.4.2 Chemical property tests.

4.4,2.17 0Odor. A 6-inch long piece of recovered tubing shall
be placed in a 1-quart, air tight container. The container shall
be maintained at 24 plus or minus 3 degrees C (75.2 plus or minus
5.4 degrees F) for 24 hours minimum. The container shall then be
opened. A noxious odor shall not be perceptible.

4.4.2.2 Fungus resistance. The fungus resistance of the re-
covered tubing shall be determined in accordance with MIL-1-7444,
The tubing shall bhe non-nutrient.

4.4.2.3 Corrosion. The recovered tubing shall be tested in
accordance with MIL-1-7444 to determine compliance with 3.3.3.

4.4.3 Electrical property tests.

4.4,3.1 Dielectric strength. The dielectric strength of the
recovered tubing shall be determined in accordance with ASTM D 149,
The dielectric strength shall be as specified in Table I,

4.4.3.2 Dielectric constant. The dielectric constant of the
recovered tubing shall be determined in accordance with ASTM D 150.
The dielectric constant shall be as specified in Table I.

4.4.3.3 Volume resistivity. The volume resistivity of the
recovered tubing shall be determined in accordance with ASTM D 257.
The volume resistivity shall be as specified in Table I.

4.4.4 Mechanical property tests.

4,4.4.1 Tensile strength and ultimate elongation. The tensile
strength and ultimate eTongation of recovered tubing shall be de-
termined in accordance with ASTM D 412. The tensile strength and
ultimate elongation shall be as specified in Table II.

4.4.4,2 Heat shock. Compliance with the heat shock requirement
specified in Table II shall be determined by testing recovered tubing
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C (75 2 p1us or minus 5.4 degrees F). The volume of f1u1d shall
not be less than 20 times that of the specimens. The conditioned
specimens shall be lightly wiped, air dried for 30 to 60 minutes
and then tested in accordance with 4.4.4.71 to determine compliance
with the tensile strength and ultimate elongation specified in

T,
fable I1.

4.4.5 Physical
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ty tests.

4.4,5.1 Flammability. Five 5-inch specimens of recovered
tubing shall be marked 1 inch from each end with a contrasting color
of ink. Each specimen shall be mounted at a 45 degree angle in a
draft free chamber by a c]amp that comp]ete]y closes the upper end
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4.4,5.2 Specific gravity The specific gravity of recovered
tubing shall be determined in accordance with FED-STD-406, Method
5012. The specific gravity shall be as specified in Table III.

4.4.5.3 Water absorption. The water absorption of the re-
raunwvnnd Fishinag ehall ha Aatavwninad 3n arrAavdance widh FEN_CTN_ANA
LUVYEICU LUubirny 21n1aill Uyt UcuLTimgicu TH AQLLVTIUQlILT Wi LI [ LUTI ILUTSUU
Method 7031 after conditioning specimens in water for 24 hours
minimum at 24 plus or minus 3 degrees C (75.2 plus or minus 5.4
degrees F). The water absorption shall be as specified in Table III.

4.4.5.4 Longitudinal change. The lengths of three 6-inch

specimens of tubing in the as supp1 ied condition shall be measured

within tOIeY‘ance OT plus or m nus ‘]/16 1ncn pr“IOY‘ to De1ng C0n01t10neﬂ
_______ .E_AJ 2 A Th o Tarvmdlaea Al wamaitawm~ad dihdmmas abhaTT kA

as SpEC1T1e 1 q‘.‘+‘ |o|n e jenyuins Ul recovered vun iy Snaii pe
wamanciinad I anAattndinal crhanaa ehall he ralreitlatad ac 2 navrantans
FTiicasul cu. LUyl Ltudinail Lhiianygc oliali ve Lailvuidavcou ao u puivoiivayc
of the original length and shall meet the requirement specified in
Table III.

4.4.5.5 Heat resistance. Three specimens of tubing, each 6
inches in 1ength, shall be heated in an oven for 4 hours minimum at
316 plus or minus 5 degrees C (600 plus or minus 9 degrees F). The

PO IR DR S PRI 1Y PR
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oven shall be either a gravity or mecnanical convection type pro-
viding a maximum air velocity of 50 feet per minute past the spe-
cimens. The specimens shall then be bent through 180 degrees over

a mandrel of the diameter specified in Table V to determine compliance
with the heat resistance requirement specified in Table III. Any
side cracking occurring because of the flattening of the specimen on
the rod shall be disregarded.

Table V. Tubing and mandrel sizes

~ Tubing Diameter Mandrel Diameter

(inches, as supplied; (inches)

0.125 through 0.375 0.250

0.500 through 2.000 0.500

2.500 through 3.000 0.750

4.4.5.6 Low temperature flexibility. An 18-inch long piece

of recovered tubing shall be conditioned for 4 hours minimum at
minus 90 to minus 100 degrees C (minus 130 to minus 148 degrees F).
A mandrel, selected for the given size tubing in accordance with

Table V shall be conditioned at the same temperature After com-
pletion of conditioning and at the same temperature, the specimen
shall be rapidly wrapped around the mandrel for not less than _one
complete Wrap. The speed of wrapp1ng shall be approximately 2

seconds for each wrap of 360 degrees. The low temperature flexi-
bility shall be as specified in Table III.

rods with hemispherical ends shall be used to measure the inside
diameter -and wall thickness of the insulation tubing to determine
compliance with the dimensions specified in Tab]e IV. The rods

4.4.5.7 Inside diameter and wall thickness. Standard gage

2 e o . . A LS.

two is requ1rea for each size of tubing. Each r
4
1

hayp A4
have a diameter within p‘.us or minus 0.002

listed as maximum and minimum in Table IV. Diamete
inch shall be measured with tapered aluminum gages. The gages shall
have a uniform taper of 0.010 inch in diameter per 1 inch of length
and shall be graduated with circular lathecut rings every 0.5 inch
of length. The graduations shall then represent a uniform increase
in diameter of 0.005 inch in diameter per 0.5 inch of length.
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3.4.5.7.1 1Inside diameters, 0.300 inch and sma iler. To measure
expanded tubing (as supplied), the minimum gage rod for the size
sleev1ng under test shall pass into the specimen for a distance of
2 inches without expanding the wall of the tubing. If the rod has
a fairly snug fit, then the specimen shall be considered as having
an inside diameter equal to the diameter of the rod. To measure

f\-s.,

o
recovered tubin after shrinking), the maximum gage rod for the
size tubing under test shall not pass freely into the specimen.
If the gage rod has a fairly snug fit, the specimen shall be con-
sidered as having an inside diameter equal to the diameter of the rod.

[fa}

4.4.5.7.3 Wall thickness. This test shall be conducted on the
recovered tubing which has been heated and conditioned as specified
in 4.4.1.1. A standard gage rod or tapered gage which will pass

freely into the tub1ng shall be inserted in the specimen. A micro-

over tne spec1men and thickness measure-
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4.4.5.8 Dimensional recovery. The inside diameter of three
6-inch specimens of recovered tubing shall be determined using
standard gage rods as spec1f1ed in 4.4.5.7. The recovered tubing

shall be conditioned for 5 minutes minimum at 24 plus or minus 3
Anmumane P [TE 9 wmwlite Awv mimeie E A Aamwane )Y nuinnm +A masciivamand
ucyrces v \/J. 4 PiUs U U a UCYITCS 1) privl LU IHITAQDOUI THITHI L.
The dimensional recovery shall be as specified in Table IV.

4.4.5.9 Length. The tubing shall be laid flat and in a
straight line and measured with a yardstick or any other suitable
device to determine compliance with 3.6.1.3.

4.4.5.10 Appearance. The tubing shall be visually examined
to determine compiiance with 3.6.2.

4.6 Preservation, packaging, packing, and marking. The
preservation, packaging, pac k1nu. and marki ing shall be examined for

:5(0

comp]xance with Sectio
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E 1 Dwmncamisaddam masbamdmnm mambdmm  and manbdnn Drrm e mserra &3 o
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Fu\-l\uylll§9 pPaCking, ang marKing Snaii bDC LeVR: A, U, OV L as Specivieq
(see 6.2) in accordance with MIL-I-7444,

6.1 Intended use. The silicone rubber heat shrinkable tubing
covered by this specification 1s intended for use where insulation
and protection of wires and components are required.

a. Title, number, and date of this specification.

b. Whether a preproduction sample is required (see 3.1}
and if so, partinent details.

~ VR s saamiidaamd fo2 2 £ 1 1) LU R PO I TR T R R
Ca 2148 regutred (see 3,0.1. 1), IHLIdainyg walit uickness
£Awn ed1720e Q Q and 10N
YD 148D Wy Z3 QAN Ve
d. Tubing length, if other than specified (see 3.6.1.3).

e, Sampling plan if other than specified (see 4.3.2.2).

f. Selection of applicable level of preservation, packaging,
and packing.

6.3 Supersession data. This specification includes the require-

ments of MIS-14316, dated 1 May 1965.

Custodian: Preparing Activity:
ARMY-MI ARMY-MI
Project No. 5970-A440
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iNSTRUCTEONS; "l‘he purpose of this form i8-10 solicit beneficial comments which will help achizve procure-

ment of suitable products at ressonabie cost und minimuia'delsy, or will otherwise enhance use of the document.
DaD contractors, govemment aclivities, or manufacturerc/ vendors who are m‘osaechve suppliers of the product
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are invited o submu comments to the govemmenl. Fold on lines on reverse sxde staple in comer, and send to
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may be of use in improving ithis documeni. iIf ihere are additionai papers, aiiach to form and piace boih in en
envelope addressed to preparing activity.

DOCHMENT IDENTIFIER AND TITLE

NAME OF ORGANIZATION AND ADDRESS CONTRACT NUMBER
MATERIAL PROCURED UNDER A T
{CT)OIRECT GOVERNMENT CONTRACT [ ) SUBCONTRACT
e me it S A X - Tt e e . e e s o
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)
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3. IS THE DOCUMENT RESTRICTIVE?
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DATE
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