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2 to l Shrink Ratio 

1. SCOPE: 

1.1 Form: This specification covers an irradiated, thermally-stabilized, 
' flame-resistant, modified polyolefin plastic in the form of flexible, 

thin-wall, heat-shrinkable tubing. 	 . 

1.2 Application: Primarily as a flexible, electrical insulation tubing whose 
diameter can be reduced to a predetermined size by heating to 120°C (250°F) 
or higher. This tubing is stable under the following conditions: 

-55° to +135°C (-65° to +275°F) Continuous 
-55° to +150°C (-65° to +300°F) 2000 hr 
-55° to +175°C (-65° to +345°F) 336 hr 
-55° to +200°C (-65° to +390°F) 48 hr 
-55° to +250°C (-65° to +480°F) 8 hr 
-55° to +300°C (-65° to +570°F) 2 hr 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
specification to the extent specified herein. The latest issue of Aerospace 
Material Specifications (AMS) shall apply. The applicable issue of other 
documents shall be as specified in AMS 2350. 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 
PA 15096. 

2.1.1 Aerospace Material Specifications: 

AMS 2350 - Standards and Test Methods 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and 
engineering sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular 
use, including any patent infringement arising therefrom, is the sole responsibility of the user." 

Copyright 1984 Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
All rights reserved. 
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202 	ASTM Publications: Available f rom American Society for Test~ng and 
Materials, 1916 Race Street, Philadel .phia, PA 19103. 

ASTM D471 - Rubber Property - Effect of Liquids 
ASTM D2671 - Testing Heat-Shrinkable Tubing for Electrical Use 
ASTM G21 - Determining Resistar.~ce of Synthetic Polymeric Materials to Fungi 

2.3 U.S. Government Publications: Available from Commanding Officer, Naval 
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 Military Specifications: 

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

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

2.3.2 Military Standards: 

MIL-STD-104 - Limit for Electri.cal Insulation Color 
MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of 

3. TECHNICAL REQUIREMENTS: 

3.1 Material: Shall be an irradiated, thermally-stabilized, flame-resistant, 
modified polyolefino 

3.2 Color: Shall be as orderedo Col.ors shall be in accordance with 
p' MIL-STD-104, Class I, unless otherwise specifiedo 

3.3 Properties: 21.ibing shall conform to the following requirements; reported 
values shall be the average of all specimens tested for each requirementa 
Except as otherwise specified, tests shall be performed in accordance with 
ASTM D2671, insofar as practicableo 

3.3.1 Recovered Tubing: The following requirements apply to tubing after being 
shrunk by heating to 200°C + 5(390°F + 9) in a convection-current air 
oven with an air velocity of 100 - 200 ft per min. (0.5 - 1.0 m/sec) past 
the tubing, holding at heat for not less than 3 mino, removing from the 
oven, and conditioning for not less than 4 hr at 23°C + 2(73°F + 4) and 
45 - 55~ relative humidity- 

3.3a1.1 Tensile Strength, min 	 1500 psi 
Jaw separation rate 20 ino 	 (10 MPa) 
per mine (8.5 mm/s) 

3.3.1.2 Elongation, min 	 200~ 

3.3.1.3 Dielectric Strength, min 	 500 V per mil 	 4.5e1 
( Short Time Zlest) 	 (19,700 V/mm) 

3.3.1.4 Volume Resistivity, min 	 1014 ohm-cm 

~ 
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3.3.1.5 Flammability, Procedure B Self extinguishing 
within 1 min., 25~ 
max flag burn 

3.3.1.6 Copper Stability 	 Pass 
	

4.5.2 

3.3.1.6.1 Elongation, min 	 2008 

3.3.1.7 Fungus Resistance 	 Rating of 1 
	

ASTM G21 
or less 

3.3.1.8 Low-Temperature Flexibility 	 No cracks 
4 hr + 0.25 at -55°C + 2 
(-65°F + 4) 

3.3.1.9 Heat Aging, 336 hr + 2 	 ~ 
at 175°C + 3 (345°F + 5) 

3.3.1.9.1 Elongation, min 	 150$ 

3.3.1.10 Corrosion, Procedure A, After 	Pass 
16 hr + 0.25 at 	 -~ 
175°C + 3 (345°F + 5) 

3.3.1.11 Solvent Resistance 

3.3.1.11.1 Tensile Strength, min 	 1000 psi 
(7 MPa) 

3.3.1.11.2 Dielectric Strength, min 	 400 V per mil 
(15,750 V/mm) 

3.3.1.12 Dimensional Change on Heating 

3.3.1.12.1 Diametral 	 In accordance 
with Table I 

4.5.3 

4.5.4 

3.3.1.12.2 Longitudinal, max 	 -58, +1$ 

3.3.2 Expanded Tubing: The following requirements apply to tubing in the 
expanded (as-received) condition. Heating for the tests of 3.3.2.2 and 
3.3.2.4 shall be performed in an oven as specified in 3.3.1. 

3.3.2.1 Secant Modulus at 28 	 25,000 psi 
Strain, max 	 (170 MPa) 

3.3.2.2 Heat Shock, 4 hr + 0.25 at 	 No dripping, 
250°C + 5(480°F + 9) 	 flowing, or 

cracking 
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3o3a2o2o1 Bending after Heat Shock 	 No cracks 	 4o5e5 

3a3o2o3 Color Stability 
48 hr + 1 at 175°C + 5 
(345°F + 9) 

303.2,4 Restricted Shrinkage, Procedure 
C, After 30 mino + 1 at 
175°C + 5 (345°F + 9) 

3e3o2,5 Specific Gravity, max 

3e3e2e6 Water Absorption, max 
24 hr + Oo25 at 25°C + 2 
(77°F + 4) 

Meet limits 
of MIL-STD-104, 
Class 1 

No cracks; 
withstand 2000 V 
for 1 min, 

1,35 

0<50~ 

304 Markingc Tubing, prior to and after shrinkage, shall be suitable for having 
numbers or characters printed on it with conventional tube marking 
techniqueso 

	

305 	ualit s Tubing, as received by purchaser, shall be uniform in quality and 
conditiono smootho and free from foreign materials and from internal and 
external imperfections detrimental to usage of ~he,tubinga 

306 S~andard Sizes and Tolerancese Tubing shall be supplied in lengths of 
48 ine, +l, -0 (1200 mm, +25, -0) and in the standard sizes and to the 
tolerances shown in Table I, unless otherwise specifiedo Tolerance apply at 
23° - 30°C (73° - 86°F), Measurements shall be made in accordance with 
ASTM D2671e 

30601 Dimensional requirements (length, inside diameters, wall thicknesses, 

	

~ 	tolerances, and longitudinal change) of short lengths of tubing ordered 
specifically for identification purgoses shall be as agreed upon by 
purchaser and vendore 

4m QUALITY ASSURAIVCE PROVISIONSa 

4.1 Responsibility for Inspectione The vendor of tubing shall supply all 
samples for•vendor°s tests and shall be responsible for performing all 
required testse Results of such tests shall be reported to the purchaser as 
required by 406o Purchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that the tubing conforms to 
the requicements of this specific:atione 

4.2 Classification of Tests: 

4.2,1 Acceptance Teste Tests to determine conformance to requirements for color 
(3.2) , tensile strength (3.3.101) , elongation (3e3.1.2) , flammability 
(3.3.1.5), dimensional change on heating (3.3e1e12), secant modulus 
(3.3e2e1)a heat shock (303.2.2), and sizes and tolerances (3.6) are 

~' classified as acceptance tests and shall be performed on each lot< 
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4.2.2 Periodic Tests: Tests to determine conformance to requirements for 
dielectric strength (3.3.103), volume resistivity (3.3.1.4), copper 
stability (3.3.1.6), fungus resistance (3.3.1a7), low-temperature 
flexibility (3e3.1.8), heat aging (3o3.1e9), corrosion (3.3.1e10)~ solvent 
resistance (3.3.1.11), color stability (3,3.2.3)p restricted shrinkage 
(3.3.2.4), specific gravity (3.3.2.5), water absorption (3m3.2.6), and 
marking (3.4) are classified as periodic tests and shall be performed at a 
frequency selected by the vendor unless frequency of testing is specified 
by purchaser. 	 , 

4.2m3 Preproduction Tests: Tests to determine conformance to all technical 
requirements of this specification are classified as preproduction tests 
and shall be performed prior to or on the initial shipment of tubing to a 
purchaser, when a change in material or processinga or both, requires 
reapproval as in 4.4.2, and when purchaser deems confirmatory testing to 
be required. 

402,301 For direct U.S. Military procurement, substantiating test data and, when 
requested, preproduction test ma~erial shall be submitted to the 
cognizant agency as directed by the procuring activity, the contracting 
officer, or the request for procuremento 

4.3 Sampling: Shall be in accordance with ASTM D2671 and the following; a lot 
_.~ 	 shall be all tubing of the same size from the same production run presented 

for vendor°s inspection at one timea The number of determinations for each 
test shall be as specified in the applicable test procedure or, if not 
specified therein, not less than three. A lot may be packaged in small 
quantities under the basic lot approval provided lot identification is 
maintaineda 

4.301 For Acceptance Testse ATot less than 16 ft (5 m) of tubing from each lote 

4030101 6dhen a statistical sampling plan and acceptance quality level (P,QL) have 
been agreed upon by purchaser and vendor, sampling shall be in 
accordance with such plan in lieu of sampling as in 4e3o1 and the report 
of 4.6.1 shall state that such plan was used. 

4,302 For Periodic Testsa Not less than 50 ft (18 m) of tubing of each size or 
size rangee Certain representative sizes may be used to~demonstrate 
conformance of a range of sizes as followse 

Representative Size 	 Range of Sizes 

1/4 	 3/64 - 1/4, incl 
L 	 3/8 - 1, 	incl 
4 	 .1-1/2 - 4, 	incl 

4.3.3 For Preproduction Tests: As agreed upon by purchaser and vendor. 
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4a4 Approvals 

4~4a1 Sample tubing shall be approv~d by purchaser before tubing for production 
use is supplied, unless such a~pproval be waived by purchaser, Results of 
tests on production tubing sharll be essentially equivalent to those on the 
approved sample tubing, 

4o4e2 Vendor shall use ingredientso manufacturing procedures, processes, and 
methods of inspection on produiction tubing which are essentially the same 
as those used on the approved sample tubingo If necessary to make any 
change in ingredients, in type~ of equipment for processing o  or in 
manufacturing procedures, ven~or shall submit for reapproval a statement 
of the proposed changes in mat.erial or processing, or both, and, when 
requested, sample tubingo Tuk~ing made by the revised procedure shall not 
be shipped prior to receipt of reapprovalo 

405 Test Methods a  

4e5e1 Dielectric Strength g  Shall be determined by dividing the dielectric 
breakdown voltageo determined in accordance with ASTM D2671 0  by the wall 
thickness p  measured adjacent to the point of electrical rupturee 

4e5e2 Copper Stability: Specimens of tubingo approximately 6 ine (150 mm) longo 
shall be slid over straight, clean, unplatedo uninsulated, solidp copper 
conductorse For sizes 1/4 and smaller, a single copper conductor shall be 
used; for sizes 3/8 and larger, several copper conductors shall be used, 
each conductor being A6dG 18 (Oo0403 in,) (10024 mm) or smallere The 
specimens, on horizontally suspended conductors, shall be conditioned for 
not less than 24 hr in a humidity chamber at 90 - 95~ relative humidity 
and 25°C + 3(77°F + S)o The specimens, on horizontally suspended 
conductors a  shall then be conditioned for 168 hr + 2 in an oven which is 
at 160°C + 3(320°F + 5), cooled to room temperature, visually examinedo 
and tested for elongation in accordance with 3e3.1o2o The tubing shall 
not be brittle, glazedo crackedp severely discolored, or otherwise 
deteriorated by direct contact with coppero The copper shall not be 
pitted or blackened, Darkening of the copper due to normal air oxidation 
shall be disregardedo 

r~- 

~ 
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40503 Low-Temperature Flexibilitye Shall be determined in accordance with 
ASTM D2671, Procedure C, bending the specimen around the applicable 
mandrel of Table IIo Any side-cracking, caused by flattening of the 
specimen on the mandrel, shall be disregarded, 

TABLE II 

Mandrel Diameter 
Size 	 Inches 	(Millimetres) 

	

3/64 to 1/4o incl 	 5/16 	 (8,0) 

	

3/8 to 1/2, inCl 	 3/8 	 (905) 

	

3/4 to 	2, incl 	 7/16 	 (11v0) 
3 	to 	4, incl 	 7/8 	 (2200) 

4o5e4 Solvent Resistancea Shall be determined in accordance with ASTM D2671 on 
specimens immersed for 24 hr + 2 at 23°C + 3(73°F + 5) in MIL-T-5624 
(JP-4) Fuel, SAE phosphate ester test fluid No, lA (See 8>2j, MIL-H-5606 
hydraulic oil o  ASTM_Fuel B(See ASTM D471) o  and watero 

40505 Bending After Heat Shocke Specimens from the heat shock test of 3,302,2 
shall be bent 180 deg around the applicable mandrel of Table IIo Any 
side-cracking, caused by flattening of the specimen on the mandrel o  shall 
be disregardeda 

4<6 Reports: 

40601 The vendor of tubing shall furnish with each shipment three copies of a 
report showing the results of tests to determine conformance to the 
acceptance tests requirements and, when performed o  to the periodic test 
requirements and stating that the tubing conforms to the other technical 
requirements of this specificationo This report shall include the 
purchase order number, AMS 3636Fo vendor°s compound number o  lo~ numbero 
size, and quantityo 

4a6e2 The vendor of finished or semi-finished parts shall furnish with each 
shipment three copies of a report showing the purchase order number, 
AMS 3636Fo contractor or other direct supplier of tubingp supplier's 
compound numbero part numbero and quantityo When tubing for making parts 
is produced or purchased by the parts vendor, that vendor shall inspect 
each lot of tubing to determine conformance to the requirements of this 
specification and shall include in the report either a statement that the 
tubing conforms or copies of laboratory reports showing the results of 
tests to determine conformance. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s3

63
6f

https://saenorm.com/api/?name=0a8eb00dd53e5d096a3e5790c27e882e


407 Resampling and Retesting: If the: average results of the specimens tested 
for any requirement fail to meet the specified value, disposition of the 

~ 	tubing may be based on the result:s of testing three additional specimens for 
each original specimen failing tc~ meet the specified average requirementa 
Failure of the average of the ori.ginal specimens plus the retest specimens 
to meet any specified requirement: shall be cause for rejection of the tubing 
represented and no additional te~sting shall be permittedo Results of all 
tests shall be reportede 

So PREPARATION FOR DELIVERY: 

501 Identificatione Each package sh~ll be permanently and legibly marked with 
AMS 3636F, size, color, quantity, purchase order numbero manufacturer°s 
identification, and date of manuf`acturee 

502 Packaginge 

50201 Packaging shall be accomplishecl in such a manner as will ensure that the 
tubing, during shipment and stc~rage, will not be permanently distorted and 
will be protected against damaa~e from exposure to weather or any other 
normal hazarda Standard packages shall each contain the following 
quantitiese 

Size 	 Quantity 

3/64, 	1/16, 	3/32, 	1/8, 3/'16 P 	1/4 0 	3/8 1000 ft (300 m) 
1/2 800 ft (240 m) 
3/4 500 ft (150 m) 
1 300 ft (90 m) 
2 0 	3 0 	4 100 ft (30 m) 

50201>1 Packaging of special sizes arad lengths shall be as agreed upon by 
~ 	purchaser and vendora 

50202 Packages shall be prepared for shipment in accordance with commercial 
practice and in compliance with applicable rules and regulations 
pertaining to the handling, pac~kaging, and transportation of the tubing to 
ensure carrier acceptance and safe deliveryo Packaging shall conform to 
carrier rules and regulations applicable to the mode of transportation, 

5e2o3 For direct UoSo Military procurement, packaging shall be in accordance 
with MIL-STD-794, Level A or Level C, as specified in the request for 
procurement< Commercial packaging as in 5e2e1 and So2e2 will be 
acceptable if it meets the requirements of Level Co 

6. ACKNOWLEDGMENT: A vendor shall mention this specification number and its 
revision letter in all quotations and when acknowledging purchase orderse 

7m REJECTIONS: Tubing not conforming to this specification or to modifications 
` authorized by purchaser will be subject to rejectiono 

~ 
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