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1.

SCOPE:

1.1 Form:

1.2

1.3

This specification covers an irradiated, thermally-stabilized,
flame-resistant modified-polychloroprene rubber in the form of thin-wall

tubing.

Applica

tion

This tubing has been used typically as a flexible, electrical insulation
tubing whose diameter can be reduced to a predetermined size by heating to

135 °C (275
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J to +105 °C (-94 to+221 °F) Continuous
J to +200 °C (-94 to +392 °F) 4 hours

Hazardous Materials:

1.
| E DOCUMENTS:

wing publications formya part of this specification to the

in effect on thendate of the purchase order.

°F)or higher, but usage is not limited to such applications.

he materials, methods, applications, and{processes descriljed or

ced in this specification may involve thé use of hazardoud materials,
bcification does not address the hazards which may be invollved in such
L is the sole responsibility of the, user to ensure familigrity with

e and proper use of any hazardous(materials and to take ngcessary
ionary measures to ensure the health and safety of all petfsonnel

extent

herein. The applicable issue of referenced publications|shall be
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2.1 ASTM Publications:
Available from ASTM, 1916 Race Street, Philadelphia, PA 19183-1187.

ASTM D 918 Aviation Gasolines
ASTM D 2243 Rubber Property-Durometer Hardness

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, 7@@ Robbins
Avenue, Philadelphia, PA 19111-5894.

MIL-H-560 Hydraulic Fluid, Petroleum Base, Aircraft, Missile&y| and
Ordnance

MIL-T-562 Turbine Fuel, Aviation, Grades Jp-4, Jp-b, and-Jp-5fJp-8 S5t

MIL-L-788 Lubricating 011, Aircraft Turbine Engine, Synthetic|Base

MIL-A-824] Anti-Icing and Deicing-Defrosting Fluid

MIL-STD-2473-1 DOD Materiel, Procedures for Development and Applidation of
Packaging Requirements

3. TECHNICAL HREQUIREMENTS:
3.1 Material:

Shall be Jan irradiated, thermally-stabilized, flame-resistant, modified
polychlorgprene rubber.

3.2 Color:
Shall be Rhlack.

3.3 Properties:

Tubing shall conform t6 ,the following requirements; reported valueg shall be
the average of all specimens tested for each requirement. Except a
otherwise [specified *herein, tests shall be performed in accordance|with
ASTM D 2671, insafar as practicable.

[2)

3.3.1 Recoverdqd Twbing: Requirements shown in Table 1 apply to tubing|after
being shrunk by heating to 175 °C £ 5 (347 °F * 9) in a convectipn-current
air ovem with an air velocity 01 100 to ZP@ feet per minute (0.5 to
1.8 m/s) past the tubing, holding at heat for not less than 1@ minutes,
removing from the oven, and conditioning for not Tess than four hours at
23 °C £ 2 (73 °F = 4) and 45 to 55% relative humidity.
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TABLE 1 - Recovered Tubing Properties

Paragraph

Property

Requirement

Test Method

3.3.1.1 Tensile Strength, minimum

Jaw
per

separation rate 2@ inches
minute (8.5 mm/s)

3.3.1.2 Elongation, minimum

3.3.1.3 Tensile Stress, maximum

1588 psi
(18.3 MPa)
225%

2008 psi (13.8 MPa)

3.3.1.4 Hardness, Durometer A,
or Equivalent 8 +5 ASTM D 2240
3.3.1.5 Dielectric Strength, minimum 200 volts per mil
(7874 V/mm)
3.3.1.6 Volume Resistivity, minimum 18 ohmecm
3.3.1.7 Flammability (Burning Time),
maximum, Procedure A 15 seconds
3.3.1.8 Copper Stability Fdss 4,9.1
3.3.1.8.1 Elongation, minimum 158%
3.3.1.9 Fungus Resistance Rating of 1 ASTM G 21
or less
3.3.1.18 Lgw-Temperature Flexibility 4.4.2
atl -780 °C £ 2 (-94¢F-+ 4) No cracks
Fediel oI Heat Aging, After— 168 hours * 2 at
1pg °C £ 3 _(248 °F £ 5)
3.3.1.11.1 Tensile(Strength, minimum 1208 psi
(8.27 MPa)
3.3.1.11.2 kYepgation, minimum 175%
3.3.1.12 Corrosion, Procedure A, After
16 hours * @.25 at 156 °C * 3
(302 °F = 5) Pass
3.3.1.13 Solvent Resistance 4.5.3
3.3.1.13.1 Tensile Strength, minimum 1298 psi

(8.27 MPa)
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TABLE 1

- Recovered Tubing Properties (Continued)

Paragraph Property

Requirement

Test Method

3.3.1.13.2 Elongation, minimum

3.3.1.13.3 Dielectric Strength, minimum

3.3.1.14 Dimensional Change on Heating

150%

260 volts per mil
(7874 V/mm)

3.3.1.14.1 Dipmetret

Trm—acTordance

with Table 2

3.3.1.14.2 Ldngitudinal, maximum -10%, +1%
3.3.1.15 Shellf Life Pass 4.5.4
TABLE 2A - Standard Sizes and TolerancesssInch/Pound Units

Recovered Dimensions

Recovefed Dimensions
(Aftdr Heating)

Expanded Recovered Dimensions
As Supplied) (After Heating) (After Heating) Wall| Thickness
Tubing ID. Inches ID, Inches Nominal Wall Tolefance, Inch
Size minimum maximum Thickness, Inch plus| and minus
1/4 g.250 f.143 @.835 9.918
3/8 B.375 @3.214 B.048 2.91@
1/2 @.540 8286 A.848 g.815
5/8 B.625 @.357 @.652 8.0815
374 @.758 B.429 g.857 6.0815
7/8 @3.875 B.508 A.065 6.0815
1 1.008 B.571 @.678 @.820
1-1/4 1.258 B.714 @.887 B.020
1-1/2 1.580 @.857 #.895 B.aza
1-3/4 1.750 1.800 #.1a87 B.aze
2 2.088 1.143 #.118 B.aza
3 3.400 1.713 B.125 p.az2e
4 4 000 2.284 B.148 p.az2e
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TABLE 28 - Standard Sizes and Tolerances, SI Units

Recovered Dimensions

Expanded Recovered Dimensions Recovered Dimensions (After Heating)
(As Supplied) (After Heating) (After Heating) Wall Thickness
Tubing ID, Millimeters ID, Millimeters Yall Thickness Tolerance, Millimeter
Sire minimum maximum Millimeters plus and minus
1/4 6.35 3.63 B.89 B.25
3/8 9.52 5.44 1.82 B.25
1/2 12.70 7.26 1.22 B.38
5/8 15.88 9.87 1.32 a.38
374 19.45 18.98 1.45 B.38
7/8 22.22 12.79 1.65 a.38
1 25.40 14.58 1.78 a.51
1-1/4 31.75 18.14 2.21 g.51
1-1/2 38.10 21.77 2.41 B.51
1-3/4 44 .45 25.40 2.72 a.51
2 50.80 29.03 2.79 a.51
3 76.20 43.51 3.18 B.51
4 181.68 58.01 3.56 B.51

3.3.2 Expandgd Tubing: Requirements shown in Table 3 apply to tubing|in the
expandgd (as-received) condition. Heating for &he tests of 3.3.2.1 and
3.3.2.)2 shall be performed in an oven as specified in 3.3.1.

TABLE 3 - Expanding Tubing™Properties

Paragraph Property Requirement Test Method

3.3.2.1 Heatl Shock, After 4 hours x@.25 at No dripping,

8@ °Cx 5 (392 °F £ 9) flowing, or cracking
3.3.2.1.1 Bending after Heat «Shock No cracks 4.5.5
3.3.2.2 Restficted Shrinkage, No cracks;
Procgdure C, After 30 minutes * | withstand 2686 volts
at 1F5 °C £ b (347 °F £ 9) for 1 minute
3.3.2.3 Specffic Gravity, maximum 1.58
3.3.2.4 Waterg CAbsorption, maximum, After
24 hours—+#25—at—25—t+—
(77 °F x 4) 1.00%
3.4 Marking:

Tubing, prior to and after shrinkage, shall be suitable for having numbers or
characters printed on it with conventional tube marking techniques.
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3.5 Quality:

Tubing, as received by purchaser, shall be uniform in quality and condition,
smooth, and free from foreign materials and from imperfections detrimental to
usage of the tubing.

3.6 Standard

Sizes and Tolerances:

Tubing shall be supplied in the standard sizes and to the tolerances shown in

Table 2.
be made

Tolerances apply at 23 to 3@ °C (73 to 86 °F).

in accordance with ASTM D 2671.

4. QUALITY ASSURANCE PROVISIONS:

Measurements shall

4.1 Responsi

The vend
responsi
to sampl
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Preproguction’lests:

pbility for Inspection:

br of tubing shall supply all samples for vendor's ‘tests 3

ble for performing all required tests. Purchasepcpeserveg
c and to perform any confirmatory testing deemedynecessary

cation of Tests:
ance Tests: Tests for tensile strength (3.3.1.1), elonga
2), tensile stress (3.3.1.3), hardness (3.3.1.4), flamma
7), dimensional change on heating " (3.3.1.14), heat shock
res and tolerances (3.6) are acgeptance tests and shall be
n lot.

c Tests:
vity

Tests for diekéetric strength (3.3.1.5), volum
(3.3.1.6), coppepvstability (3.3.1.8), fungus resis
9), Tow-temperature-flexibility (3.3.1.18), heat aging ¢
ion (3.3.1.12), solvent resistance (3.3.1.13), shelf Tife
cted shrinkage (3.3.2.2), specific gravity (3.3.2.3), wat
jon (3.3.2.4)(end marking (3.4) are periodic tests and
ed at a freqUency selected by the vendor unless frequency
ified by purchaser.

Tests for all technical requirements are
uction tests and shall be performed prior to or on the 1in
t_eftubing to a purchaser, when a change in ingredients

proces

tubing conforms to the requirements of this Specification.

nd shall be
the right
to ensure
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pility
(3:3.2:1)
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e
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3.3.1.11
(3.3.1.

38

shall be

of testing

),
15),

itial
and/or

i1g requires reapproval as in 4.4.2, and when purchaser ¢

eems

confirmatory testing to be required.

4,2.3.1 For direct U.S.

Military procurement,

substantiating test data and, when

requested, preproduction test material shall he submitted to the
cognizant agency as directed by the procuring activity, contracting
officer, or request for procurement.
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.3.3 For Preproduction Tests: \As agreed upon by purchaser and vendor.

.4 Approval:

4.3 Sampling and Testing:

Shall be in accordance with ASTM D 2671 and the following:

.3.1 For Acceptance Tests: Not Tess than 16 feet (4.9 m) of tubing taken at

random from each lot. The number of determinations for each requirement
shall be as specified in the applicable test procedure or, if not specified
therein, not less than three.

.3.1.1 A lot shall be all tubing of the same size from the same production run

presented for vendor's inspection at one time.

.3.1.2 When a statistical sampling plan has been agreed upon by purchaser and

Vend, SED v T8 D ™6 oo Ece— W 10T v O'F
samp[ling as in 4.3.1 and the report of 4.6 shall state that suph plan was
used

.3.2 For Pdriodic Tests: Not less than 58 feet (15.2 m) of .fubing of each size

or sige range. Certain representative sizes may be used to demgnstrate
conformance of a range of sizes as shown in Table 4.

TABLE 4 - Sizes

Representative Size Range of Sizes
7/8 1/4 to 7/8, incl
4 1 to 4, incl

Pl

4.1 Samplel tubing shall."be approved by purchaser before tubing for |production

use is| suppliedsp unless such approval be waived by purchaser. esults of
tests pn proddction tubing shall be essentially equivalent to thipse on the
approved sample,

.4.2 Vendor sha]l use ipgredients, mqnufactuping procedures, procesges, and

methods—of—irspectiomromrproductior—tubring—wirich—are—essentiatty the same
as those used on the approved sample. If necessary to make any change in
ingredients, in type of equipment for processing, or in manufacturing
procedures, vendor shall submit for reapproval a statement of the proposed
changes in ingredients and/or processing and, when requested, sample
tubing. Tubing made by the revised procedure shall not be shipped prior to
receipt of reapproval.
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