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PLASTIC TUBING, ELECTRICAL INSULATION

Irradiated Polyolefin, Pigmented, Semi~Rigid, Heat Shrinkable

2 to 1 Shrink Ratio

ACKNOWLEDGMENT: A vendor shall mention this specification number and its revision letter in all

nd practices recommended, are advisory only. Their use by anyone engaged
r recommended practice, and no commitment to conform to or be guided by
ittees will not investigate or consider patents which may apply to the subject

a

»

quotations and when acknowledging purchase orders.

FORM:

Thin wall semi-rigid tubing.

APPLICA’
reduced tg

[ION: Primarily for use as a semi-rigid, electrical insulation tubing whosg
a predetermined size by heating to temperatures higher than 135 C (275 F).

is stable under the following conditions.

COMPOST]]
polyolefin.

TECHNICA

-55 C (-67 F) to 135 C (275 F)
-55 C (-67 F) to 150 C (302 F)
-55 C (-67 F) to 175 C (347 F)
-55 C (-67 F) to 200 C (392 F)
-55 C (-67 F) to 250 C (482 F)
-55 C (67 F) to 300 C (572 F)

—_——

[TON: The material shall be an irradiated; thermally stabilized, flame-res

AL, REQUIREMENTS:

y SAE stan
responsible for protecting themselves against liab\iity for infringement of patents.’’

“'All technical reports, including standards appr
pproving technical reports, the Board and its

‘n industry or trade is entirely voluntary. There is no agreement to adhere to an

ny technical report. in formulating and a
+ matter. Prospective users of the report are

SAE Technical Board rules provide that:

Color:
wise spe

Properties:

with the
ticable.

The tubing shall be furnished in‘the colors specified in Table II for each size
rified, the colors sha_.ll be in‘accordance with MIL-STD-104.

The product shall ‘conform to the requirements of 5. 2. 1 through 5. 2.5 3
able of njeeting the requirements of 5. 2. 6 through 5. 2. 17\ Tests shall be performed
ssue of specified ASTM methods listed in the latest issue of AMS 2350, inso
Unless otherwise specified, tubing shall be tested after being shrunk by hea

Continuous
2000 hr
336 hr
48 hr
8 hr
2 hr

diameter can be
This material

stant, modified

Unless other-

Ind shall be cap-

in accordance

far as prac-

ing for 3 min. in

a mecharjical convection oven which is at 200 C + 5 (392 F + 9), with an air velocity of 100 - 200 ft per

min. pasf the tubing, removed from the oven, and cooled to room temperature.

.1 Tensile|Strength, psi, min ASTM D638, Speed C (See Note 1)
Sizes 3/64 to 1/4, incl 2500
Sizes 3/8 to 1/2, incl 2000
Elongation, %, min 200 ASTM D638, Speed C (See Note 1)
Secant Modulus at 2% Strain, 4 ASTM D882 (See Note 2)
psi, min 4.5x 10
Heat Shock Pass Note 3
Flammability Self-Extinguishing Note 4
Low Temperature Flexibility Pass Note 5
Heat Aging Pass Note 6
Copyright 1967 by Society of Automotive Engineers, Inc. Printed in U.S.A.



https://saenorm.com/api/?name=cb4ceb14a249c5919336c4f62154304d

AMS 3638B “2-

Note 4.

§ 5.2.8 Copper Stability Pass Note 7
5.2.9 Corrosion Pass Note 8
5.2.10 Color Stability ' Pass Note 9
5.2.11 Solvent Resistance Pass : Note 10
5.2.,12 Fungus Resistance Pass Note 11

§ 5.2.13 Restricted Shrinkage Pass Note 12
5.2.14 Specific Gravity, max 1,35 ASTM D792, Method A
5.2.15 Water Absorption in 24 hr, %, max 0.50 ASTM D570
5.2.16 Dielectrjc Strength, short ASTM D876

time tesf, v per mil, min . 500
5.2.17 Volume Resistivity, ) ASTM D257
X 14
ohm-cm| min 10

Note 1. Five specimens, each 4 in. long, shall be tested, using 1:in.” bench marks and 1 in] initial jaw
separatjon. The specimens shall be full sections of tubing for sizes 1/4 and smallgr and strip
speciméns not less than 1/4 in. wide cut longitudinally from sizes 3/8 and larger. [No metal
plugs ate necessary when testing full sections of tubing. A specimen break at a bepch mark or
outside the gage length shall be cause for retest.

Note 2. Five spgcimens in the expanded form (as supplied), each 12 in. long, shall be tested. The specimens
shall be| full sections of tubing for sizes 1/4 and smaller and strip specimens not lefss than 1/2 in.
wide cut longitudinally from sizes 3/8-and larger. No metal plugs are necessary when testing full
sectiong of tubing. Initial strain rate shall be 0.1 in. per in. per minute.

Note 3. Three specimens in the expanded form (as supplied), each 6 in. in length, shall be ponditioned for
4 hr in 3 mechanical convection oven which is at 250 C + 5 (482 F + 9), with an air yelocity of ,
100 - 2Q0 ft per min. past the specimens. After conditioning, the specimens shall pe removed from
the oven, cooled to reom temperature, and visually examined. Tubing shall not drip, flow, or crack.
Also, tybing shall bebent through 180 deg over a steel mandrel of the diameter shown in Table L.
The tubing shall\remain free from cracks except that any side cracking caused by flattening of the
specimgn on the.mandrel shall be disregarded.

TABLE I
Size Diameter of Mandrel, Inch
3/64 to 3/16, incl 5/16
1/4 to 1/2 , incl 3/8
A specimen of tubing 18 in. in length, shall be shrunk over a metal rod, 21 in. in length, with a

diameter equivalent to the applicable maximum recovered diameter specified in Table . The
specimen then shall be subjected to vertical test in accordance with Federal specification J-C-98,
Method 5221. The tubing shall extinguish within 1 min. after final removal of the gas flame,
shall not drip or flow, and not more than 25% of the indicator flag shall be burned or charred.
Brown scorching or soot on the indicator flag shall not be cause for rejection.
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Note 5.

Note 6.

Note 7.

Note 8.

Note 9.

Note 10.

Note 11.

-3- AMS 3638B

Three specimens, each 6 in. in length, shall be conditioned at -55 C + 2 (-67 F + 3. 6) for 4 hours.

A fixed steel mandrel, selected in accordance with Table I above, shall be conditioned at this tem-
perature. Upon completion of this conditioning and at this same temperature, the specimens shall be
wrapped not less than 360 deg about the mandrel in approx1mately 2 seconds. The specimens shall be
free from cracks.

Specimens shall be prepared as in Note 1 and shall be conditioned for 336 hr in a mechanical convec-
tion oven which is at 175 C + 3 (347 F + 5.4), with an air velocity of 100 - 200 ft per min. past the
specimens. After conditioning, the specimens shall be removed from the oven, cooled to room
temperature, and tested for elongation. Specimens shall have elongation of not less than 150%.

A specimen of each color of tubing, 6 in. in length shall be slid over a straight, clean, unplated,
uning 4 er conductor shall be
used); for sizes 3/8 and larger, several copper conductors shall be used each-cpnductor AWG 18 or
smaller. The specimens on horizontally suspended conductors shall be condibioped for not less than
24 hr in a humidity chamber at 90 - 95% relative humidity and 25 C + 3(I)F + J.4). The specimens
on hprizontally suspended conductors then shall be conditioned for 168-hr’in an qven which is at

160 + 3 (320 F + 5.4), in accordance with ASTM D573, cooled to xoom temperpture, and examined.
The ftubing shall not be brittle, glazed, cracked, severely discolored, or otherwise deteriorated by
dirept contact with copper. The elongation of the tubing shall be) not lower than R00%. The copper
shal] not be pitted or blackened. Darkening of the copper du€ to normal air oxidation shall be dis-
regarded.

A specimen 1 in. in length, shall be placed in the béttom of each of two clean 1/ in. x 12 in. test
tubep. A third test tube shall be used for control(?; A copper-glass mirror about 1/4 in. wide x 1 in,
long|shall be suspended 6 - 7 in. above the bottom of each tube by fine copper wire attached to a

Angstroms. The coated mirrors shall be stored in vacuum and may be used for|test only if no oxide

of total area. Discoloration of the copper film shall not be considered corrgsion.

cimens shall be
the limits of

velopity of 100--<200 ft per min. past the specimens. After conditiox;ing, the sp
rempved from-the oven, cooled to room temperature, and determined to be withi
MILFSTD<104.

Tubipng.shall have tensile strength not lower than 1600 psi and dielectric strength not lower than

400 v per mil after being immersed for 24 hr + 2at 23 C + 3 (73.4 F + 5.4) in JP-4 Fuel, SAE phos-
phate ester test fluid No. 1, hydraulic oil, aviation gasolme 100/130, and water. Six specimens

(a total of 30), each 6 in, in length, shall be immersed in each of the fluids. The volume of the fluid
shall be not less than 20 times that of the specimens. After immersion, the specimens shall be
lightly wiped, air dried for 30 - 60 min. at room temperature, and subjected to the tensile strength
and dielectric strength tests; three of each group of six specimens shall be tested for tensile strength
and the other three for dielectric strength.

'Fungus resistance shall be determined in accordance with ASTM D1924 except that the incubation

period shall be 28 days and the test organisms shall be Aspergillus niger, Aspergillus flavus,
Penicillium luteum, and Trichoderma T-1. At the end of the incubation period, not more than traces
of growth on the specimens are permissible. Three specimens, each 3 in. long, shall be used for
each organism,
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Note 12.

5

.3

configuration and size shown in Fig. 1.

A specimen in the expanded form (as supplied) shall be shrunk onto a clean metallic mandrel of the
The tubing on the mandrel then shall be conditioned for

30 min. in an oven which is at 175 C + 5 (347 F + 9), in accordance with ASTM D573. When cooled
to room temperature, the tubing shall be visually examined and then shall be subjected to the follow-

ing voltage withstand test.

The tubing shall snugly fit the mandrel and shall not be ¢

racked. The

test potential shall be applied between the mandrel and a metal foil electrode wrapped around the

largest diameter of the tubing in accordance with ASTM D876.
plied in accordance with the short-time test of ASTM D149 using a 500 v per sec rate of rise.

specimen shall withstand 2000 v for 1 minute.

Dimensions After Shrinkage:

5.3.1 Diamet:al:

5. 3.

5.4

6.

Three specimens in the expanded form (as supplied), each 6 in. in length,

The test potential then shall be ap-

The

shall be

measured {qr length and inside diameter.
anical convection oven which is at 200 C + 5 (392 F + 9), with an air velocity of 10052
past the spefimens.

temperature, and then remeasured. Longer heating at such temperature shall chuse nd

shrinkage.
Table II.

2 Longitudinall

greater than

%

Marking: Pr

on it with cony

QUALITY: Thd

materials and f]

STANDARD SI7

The specimens shall be conditioned for 3 mil
After conditioning, the specimens shall be removed from the-oven

Prior to and after conditioning, the dimensions of the tubing shdll'be in acc
easurements shall be made in accordance with ASTM D876.

" In reaching its recovered dimensions, the tubing shall not exhibit a longi
+1%, -5%, computed as follows:

Length after heating - Length before heating
Length before heating

change = x 100

jor to or after shrinkage, tubing shalllbé capable of having numbers or chaz
rentional tubing marking techniques.,

b product shall be uniform in gquality and condition, clean, smooth, and free
rom imperfections detrimental to fabrication, appearance, or performance

of 48 in,, + 1,

23 -30C (73.4 - 86 F).

~ 0, and in the standard sizes and tolerances shown in Table II. Tolerance

TABLE II

1. in a mech-

0 ft per min.

, cooled to room
additional

pbrdance with

fudinal change

acters printed

from foreign
of parts.

ES AND TOLERANCES: Unless otherwise specified, tubing shall be supplied in lengths

5 apply at

Color

Yellow
White
Blue
Red
Green
Gray
Brown
White

Shoanded (As Supalied 1o . \fter Heatind

Wall Thickness

ID, Inch ID, Inch Nominal Wall Tolerance, Inch
Size min max Thickness, 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 0.125 0.062 0.020 - 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
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