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DETAI L SPECI FI CATI ON

[ NSULATI ON SLEEVI NG, ELECTRI CAL, HEAT
SHRI NKABLE, GENERAL SPECI FI CATION FCR

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification establishes the requirenents for various
types and colors of electrical insulating sleeving that will shrink to a
predeterm ned size upon the application of heat. This specification includes
provisions for denonstrating conpliance with requirements through in process
i nspection and statistical process control (see 4.4.3.1). Continuous
operating tenperature ratings range from -80° to +250°C (-112° to +482°F) (see
6.1).

1.2 Cassification. The heat shrinkable sleeving class shall be of the
applicable mlitary specification sheet, as specified (see 6.2).

1.2.1 Color. The color shall be identified in accordance with the
fol | owi ng:

Desi gnat or Col or Desi gnat or Col or
0 Bl ack 7 Violet (Purple)
| Br own 8 Gay (Slate)
2 Red 9 White
3 Orange c d ear
4 Yel | ow P Pi nk
5 G een T Tan
6 Bl ue

Beneficial comments (recomendations, additions, deletions) and any
pertinent data which may be of use in inproving this docunment should be
addr essed to: Commander, Naval Air Warfare Center Aircraft D vision, Code
414100B120- 3, Hi ghway 547, Lakehurst, NJ 08733-5100, by using the self-
addressed Standardi zation Document |nprovenment Proposal (DD Form 1426)
appearing at the end of this document or by letter.

AVSC N A FSC 5970
DI STRI BUTI ON STATEMENT A. Approved for public release; distribution is unlinited.
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2. APPLI CABLE DOCUMENTS

2.1 General. The docunments listed in this section are specified in
sections 3 and 4 of this specification. This section does not include
docunents cited in other sections of this specification or reconmended for
additional information or as exanples. \Wile every effort has been made to
ensure the conpleteness of this list, docunent users are cautioned that they
must neet all specified requirenents docunents cited in sections 3 and 4 of
this specification, whether or not they are |isted.

2.2 overnnent Docunents.

2.2.1 Specifications, standards, and handbooks. The followi ng
specifications, standards, and handbooks form a part of this docunent to the
extent specified herein. Unless otherwise specified, the issues of these
docunents are those listed in the issue of the Departnent of Defense |ndex of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation (see 6.2).

SPECI FI CATI ONS
FEDERAL
A- A-694 - Sodi um Chl oride, Technical.

DEPARTMENT OF DEFENSE

M L- H 5606 - Hydraulic Fluid, Petroleum Base, Aircraft, Mssile
and O dnance.

M L- T-5624 - Turbine Fuel, Aviation, Gades JP-4, JP-5 and
JP5/JP8 ST

M L-L-7808 - Lubricating G1l, Aircraft Turbine Engine, Synthetic
Base, NATO Code Nunber 0-148.

M L- A- 8243 - Anti-lcing and Deicing-Defrosting Fluid.

M L-L-23699 - Lubricating G, Aircraft Turbine Engines, Synthetic

Base, NATO Code Nunber 0-156.

M L-F-46162 - Fuel, Diesel, Referee G ade.
STANDARDS
FEDERAL
FED-STD-228 - Cable and Wre, Insulated, Methods of Testing.

DEPARTMENT OF DEFENSE
ML-STD-104 - Limt for Electrical Insulation Color.

(See supplement 1 for list of specification sheets.)
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(Unless otherw se indicated, copies of the above specifications,
standards, and handbooks are available from the Standardizati on Docunent Order
Desk, 700 Robbins Avenue, Bl dg 4D, Phil adel phia, PA 19111-5094.)

2.3 Non- Governnent Publications. The follow ng documents form a part of
this document to the extent specified herein. Unless otherw se specified, the
i ssues of the docunents which are DOD adopted shall be those listed in the
issue of the DODISS cited in the solicitation. Unl ess otherw se specified,
the issues of docunents not listed in the DODISS are the issues of the
docunents cited in the solicitation (see 6.2).

AMERI CAN SOCI ETY FOR TESTING AND MATERI ALS (ASTM

ASTM D149 - Dielectric Breakdown Voltage and Dielectric Strength of
Solid Electrical Insulating Materials at Commercial
Power Frequenci es.

ASTM D150 - A-C Loss Characteristics and Permttivity (Dielectric
Constant) of Solid Electrical Insulating Mterials.

ASTM D374 - I nsul ation, Thickness of Solid Electrical, Standard Test
Met hods for.

ASTM D412 - Rubber Properties in Tension, Standard Test Methods for.

ASTM D570 - Plastic, Water Absorption of.

ASTM D638 - Tensile Properties of Plastics.

ASTM D746 - Plastics and Elastomers, Brittleness Tenperature of by
| npact.

ASTM D792 - Plastics by Displacenent, Specific Gavity (Relative
Density) and Density of.

ASTM D876 - Tubing, Nonrigid Vinyl Chloride Polyner, Used for
El ectrical Insulation.

ASTM D882 - Tensile Properties of Thin Plastic Sheeting.

ASTM D2671 - Tubing, Heat shrinkable for Electrical use, Standard
Test Method for.

ASTM Q21 -  Polymeric Materials, Synthetic, Recommended Practice for

Determ ni ng Resistance of, to Fungi.

(Application for copies should be addressed to the American Society for
Testing and Materials, 100 Barr Harbor Drive, Wst Conshohocken, PA 19428-
2959.)

2.4 Order of precedence. In the event of a conflict between the text
of this docunent and the references cited herein (except for related
associ ated specifications, specification sheets, or M standards), the text of
this document takes precedence. Nothing in the document, however, supersedes
applicable laws and regulations unless a specific exenption has been obtained.

3. REQUI REMENTS

3.1 Specification sheets. The individual item requirenents shall be as
specified herein and in accordance with the applicable specification sheet.
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In the event of any conflict between the requirements of this specification
and the specification sheet, the latter shall govern

3.2 First article. Wen specified (see 6.2), a sanple shall be subjected
to first article inspection in accordance with 4.3

3.3 Dinensions and tol erances

3.3.1 Inside dianeter (ID).

3.3.1.1 As supplied. When determined in accordance with 4.6.3.1.1, the
“as supplied” 1D shall conformto the requirenments of the applicable
specification sheet.

3.3.1.2 After unrestricted shrinkage. Wen deternmined in accordance wth
4.6.3.1.2, the sleeving ID after unrestricted shrinkage shall conform to the

requirenents of the applicable specification sheet.

3.3.2 Vall thickness. The wall thickness after unrestricted shrinkage
shall be determined in accordance with 4.6.3.2 and shall conformto the
requirenent in the specification sheet.

3.3.3 Longitudinal change. \Wen tested as specified in 4.6.4, the
| ongi tudi nal change shall not exceed the value specified in the specification
sheet .

3.3.4 Concentricity. \Wen tested as specified in 4.6.3.3 the “as
supplied” concentricity shall not be less than that specified in the
specification sheet.

3.3.5 Unit of issue. Unit of issue for all sleevings shall be feet
(neters). The sleeving may be supplied as a straight piece, coiled, on reels
or spools.

3.3.5.1 Straight Pieces. Unless otherwise specified in the applicable
specification sheet, the standard straight piece unit of issue shall be 4 feet
plus/mnus 1 inch (121.9 cm plus/mnus 2.5cn

3.3.5.2 Reels, spools and coils. Unless otherwise specified in the
contract or order (see 6.2), sleeving length on reels shall be as specified in
table I. Sleeving lengths on spools and coils shall be as specified by the
acquisition activity.

3.4 Properties.
3.4.1 As supplied.

3.4.1.1 Heat shock. \Wen tested as specified in 4.6.8, the sleeving
shall show no sign of cracking, flowi ng, or dripping. After bending through
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360 degrees, the sleeving shall show no sign of cracking except that side
cracking of the flattened sleeving shall not be cause for rejection.

3.4.1.2 Restricted shrinkage. After testing as specified in 4.6.6, the
shrunk sleeving shall fit snugly over the mandrel without cracking and shall
withstand the voltage application specified in 4.6.6.3.

3.4.1.3 Mdulus. See specification sheet for secant nodulus or tensile
stress requirement as applicable. Testing shall be as specified in 4.6.12.

3.4.1.4 Cold inpact. \Wen tested as specified in 4.6.7.2, the sleeving
shall meet the requirement of the applicable specification sheet.

3.4.2 After unrestricted shrinkage. Wen tested as specified herein and
the applicable specification sheet, the sleeving shall conform to the
requirenents of table Il or the applicable specification sheet.

3.4.2.1 Color. The after unrestricted shrinkage color of the sleeving
shall be in accordance with the requirenents of ML-STD 104. M L-STD 104 does
not include limts for pink and tan colors. Munsell color notations for these
colors shall Dbe as follows:

Col or Light limt Nomi nal Dark limt
Pi nk 3.75R 6.5/9.0 2.5R 6.0/7.0 1.25R 5.5/6.0
Tan S5YR  5.5/6.0 5YR 5.0/5.0 5YR 4.5/4.0

3.5 Storage Life.

3.5.1 Storage life. The product storage life shall not be less than the
time specified in the applicable specification sheet, under the conditions
therein. The storage life of the sleeving may be extended in accordance with
3.5.2. The storage life expiration date shall be identified on the product
label . When the expiration date of the sleeving has been exceeded it shall be
retested prior to being used (see 3.5.2). The sleeving, after storage, and at
all retest dates shall conformto the “as supplied” and after unrestricted
shrinkage inside dianeter (ID) requirenents and the wall thickness and
I ongi tudi nal change requirenments after unrestricted shrinkage (see 4.6.5).

3.5.2 Extension of Storage Life. Unless otherw se specified in the
specification sheet, the storage life may be extended for a period of tine
equal to fifty percent (509 of the original storage life of the sleeving for
as nmany tines as the dinensions are still within specification limts,
however, no sleeving 12 years or older shall be extended. The extension of
storage life shall be determned in accordance with in 4.6.17.

3.6 Carity stability. The clear sleeving shall not darken appreciably
and the protected marking shall be readable through the sleeving, after the
exposures specified in 4.6.17.
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3.7 Workmanship. Wen examned visually, the sleeving, both before and
after shrinkage, shall be free frominternal voids, blisters, lunps, dents
tears, pinholes, seans, cracks, foreign matter, or other defect that would be
detrinental to fabrication, appearance, or perfornmance. After shrinkage, the
sl eeving surface shall be snooth and uniform \Wen the sleeving is of a
spirally wound construction or contains a single bonded seam the overlaps and
seans nornally associated with these manufacturing techniques shall be
accept abl e.

4. VER FI CATI ON

4.1 Classification of inspections. The inspection requirenments specified
herein are classified as foll ows:

a. First Article inspection (see 4.3).
h. Conformance inspection (see 4.4).

4.2 Inspection conditions. Unless otherwise specified in the test
met hod, all inspections shall be performed in accordance with the test
conditions specified in the applicable test method or test paragraph in this
specification or specification sheet.

4.3 First article inspection. First article inspection shall consist of
all the tests and inspections specified in the applicable specification sheet.
The nunber of deterninations per first article sample shall be as specified in
table IIl. The first article inspection shall be performed on the first |ot
or order of sleeving furnished under this specification and on any subsequent
| ot or order when specified by the acquisition activity (see 6.2).

4.3.1 Periodic reinspection. After delivery of a satisfactory first
article sanple (see 4.3), the manufacturer shall be required to perform the
first article inspection once every three years provided the manufacturer is
in continuous production on CGovernment contracts. If the manufacturer is not
in continuous production of these sleevings, first article inspection my be
requested at any time by the acquisition activity (see 6.2).

4.3.2 First article sanple. Unless otherwise specified in the applicable
specification sheet or by the acquisition activity, 50 feet of heat shrinkable
sleeving of the class and size for which approval is desired shall constitute
the first article sample. The sanple shall be representative of the
wor kmanship and material to be used during production. Approval of the sanple
will automatically extend first article approval to all sizes included in the
size range. Table IV identifies the size ranges. The First Article sample
shall be produced using the sane plant facilities intended for the production
run.  Approval of the first article inspection sanple or waiving of the first
article inspection does not preclude the requirements for performng the
conformance inspection. Wen required, the first article inspection sanples
shall be furnished to the Governnent as directed by the contracting officer
(see 6.2).




Downloaded from http://www.everyspec.com

M L- DTL- 23053E

4.3.2.1 First Article sanple identification. The first article sanple,
when required for direct Government acquisition, shall be plainly identified
by securely attached durable tags or labels marked with the follow ng
i nformation:

Sample for First Article inspection
| NSULATI ON SLEEVI NG ELECTRI CAL, HEAT SHRI NKABLE

Name of Manufacturer

Product Code Nunber

Date of Manufacture

Submitted by (nane) (date) for First Article inspection
in accordance with the requirements of (give specification
sheet nunber, class, and part nunber as applicable)

4.3.3 First article test report. For each direct Governnment acquisition,
the manufacturer shall submt one copy of his latest first article test report
that shows the sleeving conforns to the requirements of the specification.

The data shall include certification that the sleeving nmeets or exceeds the
storage life established in the applicable specification sheet. Al other
acqui sitions shall be as agreed upon between the manufacturer and the
acquisition activity. Wien acceptable to the acquisition activity,

manuf acturer’'s data may be subnmitted electronically.

4.4 Confornance inspection.

4.4.1 Lot formation.

4.4.1.1 Production batch conpound. A production batch conpound shall
consist of all the compound prepared in one nixing operation at one tine,
using the same fornulation. The production batch conpound shall be tested as
specified in 4.4.2.2.

4.4.1.2 Production sleeving |ot. Unl ess otherwi se specified, a lot shall
consi st of sleeving of one specification sheet, class, color and size that has
been nmade at the same plant under essentially the same conditions, processed
in a continuous operation from acceptable production conpound batches, that is
avail able for inspection at one tine.

4.4.2 Sanpling.

4.4.2.1 Production batch conpound. A sufficient quantity of material
(batch conpound and/or sleeving) to performthe tests specified in 4.4.3.1
shall be selected from the compound batch or the first sleeving production |ot
of the batch conpound. Physical property tests performed at this time qualify
subsequent sleeving lots produced from the same batch conpound. Physi cal
properties shall be tested at any stage in processing provided they are not
af fected by subsequent processing.

4.4.2.2 Production sleeving lot. Sanples for visual and dinmensional

]
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i nspection of the production sleeving lot shall be selected in accordance with
Table V. Unless otherwise specified in Table VI, the sanple unit shall be 4
feet (1.25 m of sleeving. Each sanple shall be inspected as specified in
4.4.3.2.

4.4.3 |l nspection and tests.

4.4.3.1 Production batch conpound. Test specinmens prepared from the
sample selected in 4.4.2.1 shall be tested to the requirements of table VII.
The nunber of specinens tested and reporting of results shall be in accordance
with table Ill. Nonconformance of the sanple to a single requirement shall
be cause for rejection of the batch compound and all sleeving production lots
represented by the sanple.

4.4.3.2 Production sleeving lot. Sanples selected in 4.4.2.2
shal |l be exanmi ned for conformance to the requirenents in table VI. There
shall be no defects. The nunber of determnations on each sanple shall be as
specified in table Ill. Statistical process control data may be used to
demonstrate conformance in place of these inspections (see 6.5).

4.5 Reporting of first article test results. The nunber of specinens per
test and the nethod of reporting the results shall be as contained in table
.

4.6 Test nmethods.

4.6.1 Conditioning prior to test. Unl ess otherwi se specified herein, the
heat shrinkable sleeving and neasurement gages shall be at room tenperature
with ambient relative hunmidity prior to testing before or after heat
shrinki ng. Unl ess otherwi se specified in the specification sheet, an oven
with a circulating air velocity of 100 to 200 feet (30.5 to 61.0 n) per ninute
shal | be used whenever heating is required.

4.6.2 ASTM tests. ASTM tests shall be perforned in accordance with ASTM
Standard Methods of Test (see 2.3) with any exceptions that may be specified
herein or in the specification sheets.

4.6.3 Dinensional inspections. Dinensional inspections shall be
conducted as specified below.  Mcroneter neasurenents shall be made in
accordance with ASTM D374. Contenporary methods of inspection and/or
automated control processes, such as continuous monitoring by |aser
m crometers and ultrasonic gauging may be used provided such nethods ensure
quality levels and inspection accuracy equal to or better than the nethods
descri bed bel ow.

4.6.3.1 Inside dianeter (ID).

4.6.3.1.1 ID (as supplied). To neasure the ID of the sleeving, select a
snooth gage rod that has a diameter equal (plus O minus 0.002 inch (plus Q

8
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mnus 0.051 m), or 2 percent, whichever is less) to the mninum acceptable ID
of the “as supplied” sleeving. The ID shall be considered acceptable when the
gage rod passes freely into the sleeving sanple without expanding the wall

of the sleeving. If the gage rod tends to stick, the gage rod nay be dipped
in talc or water to facilitate insertion of the rod.

4.6.3.1.2 ID after unrestricted shrinkage. For sleeving shrunk as
specified in 4.6.5.1, select a smooth gage rod that has a dianeter equa
(minus 0, plus 0.002 inch (mnus O, plus 0.051 mm, or 2 percent, whichever is
| ess) to the maxi num acceptable sleeving ID after unrestricted shrinkage. The
maxi mum | D di nension of the sleeving shall be considered acceptable when the
wal | of the sleeving is expanded by the insertion of the gage rod, when there
is no visible air space between the end of the sleeving and the rod, or when
the gage rod cannot be inserted in the sleeving. For sleeving shrunk as
specified in 4.6.5.2, the maximum ID dinension of the sleeving shall be
consi dered acceptable only if the sleeving is snug on the mandrel and there
is no air space between the mandrel and the sleeving.

4.6.3.2 WAll thickness. After the unrestricted shrinkage specified
in 4.6.5 the wall thickness shall be determned by one of the follow ng
met hods:

4.6.3.2.1 Mcroneter nmethod. The sleeving shall be slit lengthwise into
two hemcylindrical pieces. A snooth gage rod shall be selected, measured and
placed in contact with the inside surface of the sleeving. The total
t hi ckness of the gage rod plus sleeving wall shall then be nmeasured. The
maxi mum and mninum wal | thickness shall be calculated by subtracting the gage
rod neasurement from the neasurenent of the gage rod plus sleeving wall.

4.6.3.2.2 Optical nethod. The wall thickness shall be neasured with a
cal i brated nicroscope.

4.6.3.2.3 Aternate nethod. Wal | thickness shall be determined in
accordance with of ASTM D2671.

4.6.3.3 Concentricity. Concentricity shall be determned in accordance
with ASTM D2671.

4.6.4 Longitudinal change. The l|ongitudinal change of the sleeving shall
be determned in accordance with ASTM D2671, by neasuring in the “as
supplied” condition and after the unrestricted shrinkage specified in 4.6.5.

4.6.5 Unrestricted shrinkage. Unrestricted shrinkage shall be
acconpl i shed using one of the follow ng methods:

4.6.5.1 Unsupported nethod. Lay a 6 inch (15.2 cn) length of the
sleeving on a tray in an oven at the tenperature and for the tine specified in
the specification sheet. [|f the sleeving becones tacky in the oven, a small
amount of powdered talc may be placed on the tray to prevent sticking.

9
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Evaluate in accordance with 4.6.3.1.2.

4.6.5.2 MNandrel nethod. Sel ect a smooth, clean, netallic mandrel that
has a diameter equal to the maxinmm acceptable sleeving ID (after unrestricted
shrinkage) mnus 0, plus 0.002 inch (minus O, plus 0.051 m) or 2 percent,
whi chever is less. Slip a 6 inch (15.2 cm length of sleeving on the mandrel
and heat in an oven at the tenperature and for the tine specified in the
applicable specification sheet. Evaluate in accordance with 4.6.3.1.2

4.6.6 Restricted shrinkage. After shrinking as specified below, the
sl eeving shall conformto the requirements of 3.4.1.2 and pass the voltage
wi thstand test of 4.6.6.3.

4.6.6.1 Specinmen preparation. A smooth, clean netallic mandrel of the
configuration shown on figure 1 shall be prepared for each sleeving size.
Sleeving length shall be such that each end of the mandrel is slightly exposed
for electrical connections after shrinkage. The sleeving and the nandrel
shall be conditioned in accordance with 4.6.1, then shrunk using one of the
foll owi ng nethods.

4.6.6.2 Shrink Procedures.

4.6.6.2.1 Procedure A. The mandrel shall be at room tenperature when
inserted into the sleeving. The nmethod of heat application is optional. The
speci nen shall be heated for 30 minutes at the tenperature specified in the
applicable specification sheet. \en an oven is used as the heat source, it
shal | be capable of maintaining a £+ 5°C (£ 9°F) tolerance fromthe specified

t enper at ure.

4.6.6.2.2 Procedure B. The mandrel shall be preheated a mnimum of 30
mnutes at the tenperature specified in the applicable specification sheet
before insertion into the sleeving. Shrinkage shall be as specified in
Procedure A

4.6.6.3 Voltage withstand. Tightly wap the first layer of the outer
electrode, a strip of netal foil, around the sleeving specimen. The outer
el ectrode shall conform closely to the shape of the sleeving particularly at
the areas A and R shown on figure 1. Allow sufficient sleeving area at each
end to remain unwapped so that flashover between the mandrel and the foil
will not occur. Wap two nore layers of foil over the first wap allowing a
free end of 0.5 inch (12.7 mm for connection of the electrode. Two thousand
volts shall be applied for one mnute in accordance with the test procedure of
ASTM D149.

4.6.7 Low tenperature properties. Low tenperature properties of heat
shrinkable sleeving shall be determned as specified in the applicable
specification sheet using one of the methods specified bel ow.

4.6.7.1 Low tenperature flexibility. For sleeving sizes |less than 0.400
inch (10.2 mm (maxinmum ID noninal after unrestricted shrinkage), the sleeving

10
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shall be shrunk and conditioned as specified in 4.6.5 onto a stranded AWG wire
(nearest AWG which is larger than the sleeving max ID nomnal after
unrestricted shrinkage). For sleeving sizes 0.400 inch (10.2 mm and |arger
a6 by 0.25 inch (15.2 by .64 cn) longitudinal strip shall be cut from

sl eeving that has been shrunk and conditioned as specified in 4.6.5. The
specinen (strip or sleeving) and a steel nmandrel of the size specified in
Table VII1 shall be conditioned in a cold chanmber for 4 hours at the
tenmperature specified in the applicable specification sheet. After conpletion
of the conditioning period and while still in the cold chanber at the
specified tenperature, the specinmen shall be bent around the mandrel through
not |ess than 360 degrees. Unless otherwise specified in the specification
sheet, the tine to conplete the bend shall be 10 + 2 seconds. Visual ly

exam ne the sleeving for cracks.

4.6.7.2 Cold inpact. I npact determinations shall be conducted in
accordance with ASTM D746 Procedure A, wusing a longitudinal strip cut from
sl eeving and prepared as specified in 4.6.7.1. Tenperature shall be as
specified in the applicable specification sheet.

4.6.8 Heat shock (as supplied). A 6 inch (15.2 cm) length of the
sleeving or a 6 by 0.5 inch (15.2 by 1.3 cmstrip cut longitudinally from
sleeving that has a nomnal |ID greater than 0.5 inch (12.7 mm as supplied)
shall be placed in an oven for 4 hours at the tenperature specified in the
specification sheet. The specinmen may be suspended vertically in the oven by
means of a piece of wire attached to a hole in the specimen. While in the
oven and after renoval from the oven, the specinen shall be exanined for
evi dence of cracking, flowing, or dripping. The specinmen shall then be
conditioned as specified in 4.6.1 and bent through 360 degrees in two to four
seconds over the-steel nmandrel specified in table VIII. The specinmen shal
then be visually examned for conformance to 3.4.1.1.

4.6.9 Heat resistance. Heat resistance shall be determined in
accordance with ASTM D2671 and the following: After removal from the oven
the sleeving shall be conditioned as specified in 4.6.1 prior to initiating
the tests specified in the specification sheet.

4.6.10 Corrosion. Prior to corrosion testing, the sleeving sanple shal
be heat shrunk and conditioned as specified in 4.6.5. The corrosion test
procedure(s) specified in the applicable specification sheet shall be
fol | owed.

4.6.10.1 Corrosion in contact with copper. A six inch (15.2 cn) length
of shrunk sleeving shall be slid over a straight, clean, bare copper
conductor. For sleeving of 0.25 inch (6.4 m) inside diameter and smaller
(maximum | D after unrestricted shrinkage), a single conductor shall be used
for larger sleeving, a twisted bundle of several conductors shall be used
each AWG 18 or smaller. The specinmens on the conductor shall be heated in an
air-circulating oven for the time and at the tenperature specified in the
applicable specification sheet. The specinmens shall then be renoved from the
oven, cooled, and conditioned in accordance with 4.6.1. The sleeving shall be

11
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slit open and the copper examned for pitting and bl ackening. The sleeving
shal | be considered noncorrosive only if the copper is not pitted or

bl ackened. Darkening of the copper due to normal air oxidation shall not be
cause for rejection

4.6.10.2 Copper mirror _corrosion. For sizes 0.400 inch (10.2 nmm and
larger (maximum ID nonminal after unrestricted shrinkage), a 0.25 by 1 inch
(6.4 by 25.4 mmj strip shall be cut longitudinally from the shrunk sleeving.
For sizes smaller than 0.400 inch (10.2 mmj (maximum ID nomnal after
unrestricted shrinkage), a number of pieces of shrunk sleeving having an area
of approximately 0.25 square inch (6.4 square mm shall be used. The strip or
pi eces of sleeving shall be placed in the bottom of a clean, dry 0.5 by 12
inch (1.3 by 30.5 cm) test tube. A copper glass mirror about 0.25 by 1 inch
(6.4 by 25.4 mm) and a calibrated thernometer shall be suspended 6 to 7 inches
(15.2 by 17.8 cn) above the bottom of the test tube by neans of a fine, clean
copper wire attached to a cork that has been wapped in clean alumnum foil.
A second clean test tube containing only the mrror and thernometer shall be
used as a control. The lower 2 inches (5.1 cm of the test tube shall be
imersed in an oil bath at the tenperature and for the tine specified in the
applicable specification sheet. The tenperature of that portion of the test
tube containing the copper mrror shall be below 60°C (140°F). After renova
fromthe oil bath and cooling to room tenperature, visually exanmine the mrror
for corrosion by placing it on a white background in good |ight. Evidence of
corrosion shall be the renoval of the copper filmfrom any part of the mrror
as evidenced by the white background showi ng through. Disregard renoval of
copper fromthe bottom 0.063 inch (1.6 mm of the mrror. Discoloration of
the copper film or reduction of its thickness should not be considered
corrosion. The mirrors shall be vacuum deposited copper with a thickness
equal to 10 £ 5 percent transmssion of normal |ight of 5000 Angstrons.  They
shall be stored in a vacuum and shall be used only if no oxide filmis present
and the copper is not visually damaged or contani nated

4.6.11 Fluid resistance. The sleeving shall be heat shrunk and
conditioned as specified in 4.6.5.1. A suitable number of 6 inch (15.2 cm)
| engths of sleeving shall be totally immersed in each of the six fluids
specified in table IX. The volume of the fluid shall be not less than 20
times that of the sleeving. After 24 hours imersion at 24° + 3°C (75°
5°F), the sleeving shall be lightly w ped and then conditioned for 45
plus/minus 15 mnutes at room tenperature. The sleeving from each of the test
fluids shall then be tested for conformance to the tensile strength, ultinate
el ongation, and dielectric strength (as applicable) of the specification
sheet .

4.6.12 Nodul us.

4.6.12.1 Secant modulus (as supplied). Full sections of sleeving shall
be tested when the maximum I D as supplied is 0.25 inch (6.4 mm or |ess. For
| arger sizes, a 0.25 inch (6.4 nm strip shall be cut longitudinally from the
sl eevi ng. No metal plugs are necessary when testing full sections of the
sleeving. The testing procedure and percent strain shall be as specified in

12



Downloaded from http://www.everyspec.com

M L- DTL- 23053E
the specification sheet.

4.6.12.2 Tensile stress. Full sections of sleeving shall be tested when
the maximum I D of the as supplied sleeving to be tested is 0.25 inch (6.4 nm
or less. For larger as supplied sizes, a 0.25 inch (6.4 mm strip shall be
cut longitudinally fromthe sleeving. No netal plugs are necessary when
testing full sections of sleeving. The testing procedure and percent strain
shall be as specified in the applicable specification sheet. One inch (2.5
cn) bench marks and 2 inch (5.1 cm initial jaw separation shall be used. A
break at a bench mark or outside the gage length shall be cause for retest.

4.6.13 Tensile strength and ultimte elongation. The sleeving shall be
heat shrunk and conditioned as specified in 4.6.5. Full sections of sleeving
shall be tested when the maxinmum ID, after unrestricted shrinkage, is 0.25
inch (6.4 nm) or less. For larger sizes, cut a 0.25 inch (6.4 m) strip
longitudinally from the sleeving. No netal plugs are necessary when testing
full sections of sleeving. The test procedure for tensile strength and
ultimate elongation shall be as specified in the specification sheet. One
inch (2.5 cm bench marks and 2 inch (5.1 cm initial jaw separation shall be
used. Testing speed shall be as specified in the specification sheet. A
break at a bench mark or outside the gage length shall be cause for retest.

4.6.14 Flammability. Flammbility shall be determned in accordance with
the appropriate flamability procedure in ASTM D2671. The procedure shall be
as specified in the applicable specification sheet.

4.6.15 Color stability. A 4 inch (10.2 cm specinen of sleeving, shrunk
as specified in 4.6.5 shall be placed in an air-circulating oven for the tine
and at the tenperature specified in the applicable specification sheet. After
removal from the oven, the specinens shall be cooled, conditioned in
accordance with 4.6.1, and exami ned for conformance to the color requirenent
of the specification sheet.

4.6.16 Carity stability. A four inch specinen of clear sleeving shall
be shrunk, as specified in Procedure A of 4.6.6, onto a marked insulated wre.
After shrinkdown, the marking shall be legible through the sleeving. The
sl eeving shall then be exposed for the time and tenperature specified in the
applicable specification sheet. Conformance to 3.6 and the applicable
specification sheet shall be noted

4.6.17 Extension of Storage Life. The followi ng exam nation shall be
performed to determne storage life extension:

a. The as-supplied inside dianeter shall be neasured in accordance with
4.6.3.1.1

b. The specinmens shall be fully shrunk using the time and tenperature
specified for unrestricted shrinkage in the specification sheet for the
sl eeving under exam nation.

13
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c. The specinen shall be cooled to room tenperature and neasure the inside
diameter in the same nmanner as before, and the recovered wall thickness
in accordance with 4.6.3.2.

d. The neasured dinensions shall be conpared to the requirenents given in
Table | of the specification sheet.

e. Storage life shall be extended as specified in 3.5.2.
5. PACKAG NG

5.1 Packaging. For acquisition purposes, the packaging requirenents
shall be as specified in the contract or order (see 6.2). Wen actual
packaging of material is to be perforned by DoD personnel, these personnel
need to contact the responsible packaging activity to ascertain requisite
packaging requirements. Packaging requirenents are naintained by the
Inventory Control Point’'s packaging activity within the Mlitary Departnent or
Def ense Agency, or within the Mlitary Department’s System Command. Packagi ng
data retrieval is available from the managing Mlitary Department’s or Defense
Agency’s autonmated packaging files, CD-ROM products, or by contacting the
responsi bl e packaging activity.

6. NOTES

(This section contains information of a general or explanatory nature that
may be helpful, but is not nmandatory.)

6.1 Intended use. Heat shrinkable sleeving is intended for use as a
snug-fitting electrical insulator over wire bundles, splices, cables, cable
harnesses, bus bars, connectors and terminals, netal or fibrous tubing,
hydraulic line couplers, high voltage tubes, flexible wave guides and
rectifier leads, as extra insulation over hot spot areas, and as a cable blast
shield in rocket launching. Specific property values in Section 3 and in the
specification sheets should be evaluated for the particular use intended.

When a conplete noistureproof seal is required, the manufacturer may reconmend
the use of a suitable sealant at the ends of the sleeving. Heat shrinkable

sl eeving can be marked before shrinking and be used to identify materials that
cannot be nmarked directly such as unjacketed wire, shielded wire, thernocouple
wires, multiconductor cable, asbestos, and fiberglass. Mrkings shall be in
accordance with procedures in M L-M81531. It should be noted that the wall

t hi ckness dinension in the specification sheet or nmanufacturer’'s data sheet
refers to the sleeving after unrestricted shrinkage; if shrinkage is
restricted by the object to be enclosed, wall thickness will be less. The
particular uses for heat shrinkable sleeving are dependent upon the specific
properties described by the individual specification sheets. General end use
applications follow

/1: Intended for use on heavy duty cables or harness systems such as ground
support.

14
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/2 and /3: Inactive for new design. Shall not be used in any application when
outgassing is a problem

/4. For one step potting, encapsulation, or mpisture sealing and corrosion
protection of electrical conmponents or termnations.

/5: Used for light duty harness jackets, wire color coding, narking, or
i dentification.

/6: Used for wire identification, marking, or strain relief.

I7: Used for light duty wire identification and conponent covering.

/8: Used for wire or termnation strain relief at elevated tenperatures.
19:  Cancel | ed.

110:  Used for high or low tenperature applications or where ablation
resistance in high blast flame is required.

[11:  Used where strain relief is necessary at high tenperatures.

[12:  Used at high tenperatures where resistance to flame is inmportant to
protect high tenperature cable, conponents, and term nations.

[13:  Used in elevated tenperature applications or where exposure to elevated
tenperature solvents is expected.

[14:  Used as conponent and electronic lead strain relief where |ow expansion
ratios are satisfactory. (Qperates over fairly wide tenperature range.

[15: Used for repair of heavy duty cables, splice covers.

/16: Used on heavy duty cables and harness systems, which see high levels of
physi cal abuse, and requires resistance to fuels and oils coupled with high
and |ow tenperature extremes.

117:  Used for see through wire identification where flame resistant
properties are required.

/18: Used as wire markers, insulation, and wire and conponent relief. C ear
material nmay be considered for use as replacenents for non flame retarded
cl ear sl eevings.

6.2 Acquisition requirenments. Acquisition docunents must specify the
fol | owi ng:

a. Title, nunber, and date of this specification, applicable
specification sheet, and sleeving class.
b. Part number (including color designation) (see 1.2 and Specification

15
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sheet).

c. Issue of DODISS to be cited in the solicitation, and if required, the
specific issue of individual docunments referenced (see 2.1.1 and 2.2).

d. Quantity (total footage) & (unit of issue see 3.3.4.2).

e. Sleeving length on reels, spools, etc., or straight length if other
than specified in 3.3.4.2

f. Dielectric constant (only if required for a special application) and
frequency at which dielectric constant is neasured (see 3.4.2).

g. Specific gravity if required (see 3.4.2).

h. \Wether first article inspection is required (see 4.3 and 4.3.1).

i. Nane and address of the first article inspection facility, if other
than the manufacturer (see 4.3.2).

j . Packaging (see 5.1).

6.4 First article. \Wien first article inspection is required, the
contracting officer should provide specific guidance to offerors whether the
item(s) should be a first article sanple, a first production item or a
standard production item from the contractor’s current inventory and the
nunber of itens to be tested as specified in 4.3. The contracting officer
should include specific instructions in acquisition docurments regarding
arrangements for exaninations, approval of first article test results and
di sposition of first articles. Invitations for bids should provide that the
Government reserves the right to waive the requirement for sanples for first
article inspection to those bidders offering a product which has been
previously acquired or tested by the Governnent, and that bidders offering
such products, who wish to rely on such production or test, nmust furnish
evidence with the bid that prior Governnent approval is presently appropriate
for the pending contract.

6.5 In process inspection and statistical process control. The use of in
process inspections and statistical process controls to enhance the
conformance inspection process is encouraged. Production control processes in
accordance with or equivalent to ISO 9001, section 4.9 have been found to be
accept abl e. SO 9001 “Quality Systems - Mbdel for Quality Assurance in
Design, Devel opnent, Production, Installation and Servicing is an
International Standards Organization docunent and is available from the
Anmerican National Standards Institute, 11 West 42nd Street, New York, NY
10036.

6.5 International standardization agreement. Certain provisions of this
specification are the subject of international standardization agreenent ABC
NAVY- STD- 17, Electrical Insulating Materials. Wien amendment, revision, or
cancel lation of this specification is proposed which will nodify the
international agreenent concerned, the preparing activity will take
appropriate action through international standardization channels, including
departnental standardization offices, to change the agreenent or nmke other
appropriate accommodati ons.
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6.7 Part nunber. The part nunber shall consist of the basic nunber of
the applicable specification sheet and dash nunbers as foll ows:

M23053/ XX -X X_r - X
Appl i cabl e Speci - C ass Size ldentifier Col or
fication sheet (see applicable specification desi gnat or
identifier sheet) (see 1.2.1)

EXANPLE: Exanpl es are given in each specification sheet. The part nunber is
derived in the individual specification sheet with the exception of the color
designator from 1.2.1.

6.8 Subject term (key word) listing.

Col or coded

[ nsul at or

Protective covering
Statistical process controls
Strain relief

Tenperature sensitive

Wre insulation covering

6.9 Changes from previous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue due to the
extent of the format changes.

Cust odi ans Preparing activity:
Arny - ER Navy - AS
Navy - AS
Air Force - 85 (Project 5970-1129)

Review activities

Army - EA, ME,L M, MJ
Navy - EC, MC, SH
Air Force - 80

DLA - GS

M SC - DS

17
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TABLE |. Reel lengths. 1/
ID, As Supplied M ni mum Length Nunmber of Lengths Shortest Length
inch, (nmm feet (M maxi mim mnimum ft. (m
.015 to 0.063 500 (152.3) 3 125 (38.1)
(.38 to 1.60)
.064 to .499 200 (61.0) 3 50 (15.2)
(1.60 to 12.7)
.500 to 1.00 100 (30.5) 3 25 (7.6)
(12.7 to 25.4) 50 (15.2)
Over 1.00 50 (15.2) 2 13 (4)
(over 25.4)
1/ As reel length increases above mininum footage, the nunber of individual

be increased proportionately. Wen this calculation
| ess, round down to the |ower nunber.

| engths permtted shall
results in a fraction of 1/2 or

TABLE Il. Properties after unrestriced shrinkage.
Characteristics Requi r enent Test Met hod
Col or M L-STD- 104 3/ Vi sual inspection
Color stability Conformto “as 4.6.15
received” linits
Clarity stability 3.6 and specification 4.6.16
sheet
Specific gravity Speci fication sheet ASTM D792
Dielectric constant Specification sheet ASTM D150
Fungus resistance Specification sheet ASTM 21
Tensile strength Specification sheet 4.6.13
Utimate elongation Specification sheet 4.6.13
Dielectric strength Specification sheet ASTM D2671
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TABLE Il. Properties after unrestricted shrinkage. - Continued
Characteristics Requi r enent Test nethod
Vol ume resistivity Speci fication sheet ASTM D876
Low tenperature Specification sheet 4.6.7.1
flexibility
Corrosion Specification sheet 1/

Heat resistance

Wat er absorption

Fl ammabi ity
Fluid resistance

Sealing efficiency

Specification sheet

Speci fication sheet

Specification sheet
Specification sheet

M L- DTL- 23053/ 4

4.6.9 & ASTM D2671

ASTM D570, 24 hrs at
23°C 2/

4.6.14
4.6.11

M L- DTL- 23053/ 4

1/ See specification sheet for test nethod.

2/ When testing small
renove all surface water

(1 D) sleeving,
from the inner

speci al

care shall be taken to
wal | before reweighing.

3/ For pink and tan color limts see 3.4.1.5.
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TABLE I11. First Article inspection.
Results reported as
Nunber of Pass Average of
Property Require- |deterninations multiple
ment per sanpl es fail det er mi na-
1/ tions 2/
I nsi de dianeter, 3.3.1 Two X
as supplied
I nside dianeter, after, | 3.3.2 Two X
unrestricted
shrinkage
Vall thickness, after, 3.3.2 Two X
unrestricted shrinkage
bongi tudi nal change 3.3.3 Two X
ni mum straight 3.3.4 (ne X
| ength size
Tubing length on a 3.3.4 (ne X
spool, coil, etc.
Col or 3.4.2.1 One X
Col or stability 3.4.2 Three X
Clarity stability 3.6 Three X
Concentricity 3.7 Two X
Wor kmanshi p 3.8 (ne X
Specific gravity 3.4.2 Three X
E el ectric constant 3.4.2 Three X
ungus resistance 3.4.2 Three X
Corrosion 3.4.2 Three X
Tensile strength 3.4.2 Five X
Utimate elongation 3.4.2 Five X
Dielectric strength 3.4.2 Five X
Vol ume resistivity 3.4.2 Three X
Low tenperature 3.4.2 Three X
flexibility
at resistance 3.4.2 3/ 3/
ter absorption 3.4.2 Three X
Flammability 3.4.2 Three X
Fluid resistance 3.4.2 3/ 3/
Sealing efficiency 3.4.2 Three X
Heat shock 3.4.1.1 Three X
Restricted shrinkage 3.4.1.2 Three X
Shelf life 3.5.1 Three X
Shelf life extension 3.5.2 Three X X
Col d i npact 3.4.1.4 Three X
Modul us 3.4.1.3 Five X
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1/ Nonconformance of one determination shall constitute failure of the
sanple. A description or the numerical point of the failure shall also be

recor ded.
2/ Al values on which the average s based shall be recorded

3/ Sanple nust pass all requirenents in the specification sheet. See
tensile strength, ultimate elongation and dielectric strength (as
applicable for nunber of determnations per sanple and reporting of
resul ts.

TABLE |V First Article size ranges

Si ze range [.D. inch, (m), as supplied
1 .000 to .045 (.000 to 1.15 nm
2 .046 to .186 (1.16 to 4.74 mm
3 .187 to .999 (4.75 to 25.39 M)
4 1.00 to 4.00 (25.4 to 101.6 mm
5 Al larger sizes
TABLE V. Sanpling plan.
Lot size (feet) No. of sanples
2to 25 2
over 25 to 150 3
over 150 to 1200 5
over 1200 to 35000 8
over 35000 13
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TABLE VI. Visual and dimensional inspection.

| nspection Requi r enent
As suppli ed:
Wor kmanshi p 3.7
ID 3.3.1.1
Concentricity 3.3.4
Straight length size 1/ 3.3.5.1
Spool, coil length 2/ 3/ 3.3.5.2
After wunrestricted
shrinkage:
ID 3.3.1.2
Val | thickness 3.3.2
Longi t udi nal change 3.3.3
Col or 3.4.1.5

1/ The lot size shall be the nunber of straight lengths; the sanple
unit shall be one straight |ength.

2/ The lot size shall be the number of spools or coils. The sanple
unit shall be one spool or coil.

3/ If the average length per spool or coil of the selected sanples is |ess
than the quantity per spool-or coil specified in the contract or order,
the lot represented by the sanple shall be rejected.

TABLE VII. Physical Property Tests. 1/
Property Test
Tensile and El ongation 4.6.13
Low Tenperature Flex or Cold Inpact 4.6.7
Heat Shock 4.6.8
Secant Mdulus or Tensile Stress 4.6.12
Fl ammabi ity 4.6.14
Carity stability 2/ 4.6.16

1/ The acquisition activity, at its option, may require conformance to
any additional requirenents specified herein.
2/ WWen required by the applicable specification sheet.

22



Downloaded from http://www.everyspec.com

M L- DTL- 23053E

TABLE VI11. Mandrel sizes for bend tests.
Nom nal sleeving |ID Mandrel dianeter 1/,
(maxi mum after unrestricted inches (M
shrinkage), inches (nm

0.023 to 0.125 (.60 - 3.2) 5/16 plus/minus 0.002 (7.9 plus/mnus .O05)
0.126 to 0.250 (3.2 - 6.4) 3/8 plus/mnus 0.003 (9.5 plus/mnus .08)
0.251 to 1.000 (6.4- 25.4) 7/16 plus/nminus 0.004 (11.1 plus/mnus .10)
1.001 to 2.000 (25.4 - 50.8) 7/8 plus/mnus 0.005 (22.2 plus/mnus .13)
2.001 to 3.000 (50.8 - 76.2) 1 plus/mnus 0.005 (25.4 plus/minus .13)
3.001 to 4.000 (76.2 -101.6) 1-1/8 plus/mnus .005 (31.8 Plus/mnus .13)

1/ Unless otherwi se specified in the specification sheet.

TABLE | X. Test fl uids.

Fl ui d Conformng to
Hydraulic fluid, petroleum base M L- H 5606
JP-8 M L- T-5624
Lubricating oil M L-L-7808
Lubricating oil M L-L-23699
5 percent Nad A- A- 694
Deicing fluid M L- A- 8243
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d = max. |.D. of sleeving, nomnal, after unrestricted shrinkage +5, -0
percent.
D=mn. I.D, nomnal, of “as supplied” sleeving +5, -O percent.

A = That part of the mandrel shaped as shown with a width of 1/8 inch and a
dianeter D

B = That part of the mandrel shaped as shown with a 45° angle between the
D+ d and d dinensions.
2

All edges involved in this mandrel shall have no burrs
Section B can be provided with a longitudinal V-groove to allow easy

cutting off of the sample with a knife or razor blade after the testing is
conpl ete.

Max. 1.D. of sleeving Mandrel section in inches
(nomnal) after

unrestricted shrinkage X y
in inches

Less than 0.050 1/
050 to 0.125
.126 to 0.374
375 to 2.000
.001 to 3.000
001 to 4.000
001 to 5.000

oo
o1 o1

Ol B~ WP
aInN N
o1 o1

OO WO O O

rwnOOO

1/ For sleeving sizes less than 0.050 I.D. in. (after unrestricted shrink-
age), a straight cylindrical mandrel shall be nade with an O D. equal to D

FIGURE |I. Restricted shrinkage nandrel
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