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PLASTIC TUBING, ELECTRICAL IN~ULATION 
Irradiated Polyolefin, Clear, Flexible, Heat Shrinkable 

2 to 1 Shrink Ratio 

l. SCUNE: 

1.1 Form: This specification covers an irradiated, thermally-stabilized, 
modified polyolefin plastic in the form of thir-wall tubing. 

1.~ Npplication: Primarily for use as a flexible, electrical insulation tubing 
whose diameter can be reduced to a predetermined size by heating to 120°C 
(25U°F) or higher. This tubing is stable under~ the following conditions: 

-55° to +135°C (-65° to +27~°F) Continucus 
-55° to +15U°C (-b5° to +3U0°F) 20U0 ho~rs 
-55° to +175°C (-65° to +350°F) 336 hours 
-55° to +'LUU°C (-65° to +39U°F) 4~ ho~rs 
-55° to +25U°C (-65° to +480°F) ~s hours 
-55° to +3UU°C (-b5° to +575°F) 2 ho~rs 

1.1.1 For flame-retardant, opaque tubing, refer to AMS 3636. 

t. APPLICH~Lt UOCUh1EfVT5: The followiny publicatiors form a part of this 
specification to the extent specified herein. The latest issue of Aerospace 
Material Specifications shall apply. The applicable issue of other documents 
shall be as specified in AMS 2350. 

2.1 SNE Publications: Nvailable from SAE, 4U0 Comn~onwealth Drive, Warrendale, 
PA 15U96. 

Z.l.l Aerospace ~~iaterial Specifications: 

AMS 235U - Standards and Test Methods 

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

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any 
means is strictly prohibited without the written consent of the publisher. 

Copyright j 9$$ Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
All rights reserved. 
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2.2 ASTM Publications: Available from American Society for Testing and 

Materials, 1916 Race Street, Pfiiladelphia, PA 19103, 

ASTM D471 - kubber Property-Effect of Liquids 

ASTM U2671 - Testing Heat-Shri~kable Tubing for Electrical Use 
ASTht G21 	- Determining Resistance of Synthetic Polymeric t~laterials to Fungi 

2e3 U.S. Government Publications: Available from Commanding Officer, Naval 

Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120e 

2.3.1 Military Specifications: 

MIL-H-56U6 - Hydraulic Fluid, Petroleum Base, Aircraft, Missile, and 

Ordnance 

MIL-H-56~4 - Turbine Fuel, Aviation, Grades JP-4 and JP-5 

2,3,2 hlilitary Standards: 

1~1IL-STU-794 - Parts and Equipment, Procedures for Packaging and Packing of 

3. TECHNICAL REQUIREMENTS: 

3.1 ~laterial: Shall be an irradia~ted, therrnally-stabilized, modified polyolefin 
plastic. 

3.2 ~olor: Shall be colorless and transparent. Tubing shall be sufficiently 

transparent to allow relatively undistorted visibility through one wall 
thicknesse Typewritten letter~~ shall be legible when viewed through one 

wall thickness pressed onto thE~ typewritten paper. Transparency shall apply 
to tubiny in the expanded form (as supplied) and after tubing has been 
shrunk as specified in 3.3.1e 

3.3 Properties: Tubing shall confc~rm to the following requirements; reported 
va u~s shall be the average of all specimens tested for each requirement. 

Except as otherwise specified herein, tests shall be perforrned in accordance 
with ASTM U2671, insofar as pr~~cticable: 

3.3.1 Recovered Tubing: The follo~~ing requirements apply to tubing after being 

shrunk by heating to 200°C + 5(39U°F + 9) in a convection-current air 
oven with an air velocity o~ 100 - 200 feet/minute (0.5 - 1.0 m/sec) past 

the tubiny, holding at heat for not less than 3 minutes, removing from the 
oven, and conditioning for not less than 4 hours at 23°C + 2(73°F + 4) 
and 45 - 55°~ rel ati ve humi di i:y. 	 — 

3.3.1.1 Tensile Strength, minir~um 	 150G psi 
Jaw separation rate 20 iriches/minute 	(10.3 MPa) 
(8,5 mm/sec) 

3.3.1.2 tlongation, minimum 	 2U0% 

303.1.3 Dielectric Strength, minimum 	 500 V/mil 

(19,6~5 V/mm) 

3o3e1.4 Volume Resistivity, mininium 	 1U16 ohm-cm 
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I AMS 3637E 

s.s.1.5 ~opper Stability Pass 

3.3.1.5.1 ~:lonyation, minimum 2UU% 

:~.~.l.o runyus ~esistar~ce Ratin~ of 1 	or less ASTN1 G21 

3.3.1.7 Low-Tei~~perature Flexibility I~o cracks 4.5.1 

Nt -55°i, + 2 	(-~5°F + 4) 

3.3.1.~ Heat Hgir~y, 336 hours + 2 at 

175°i, + 3 (35U°F + 5~ 

3.3.1.6,1 Elongation, 	raininun~ 15U% 

:s.:s.l. y  Gorrosion, Procedure A, Hfter Pass 

16 hours + U.25 at 175°C +:i 

(35U°F + ~,) 	 — 

"s.:~.1.1U Solvent Resistance 4.5.2 

:i.3.1.1U.1 Te~isile Strenyth, minimum 1U00 psi 

(6.90 	~~1Pa) 

3.3.1.1U.2 	Dielectric Strenyth, 	ri~inimum 4(~U V/mil 

(15,74~ V/mm) 

s.3.1.11 ~imensional Chanye on I~eating 

"s.:s. l.11 .1 	ui ar~~etral I n accorciance 
with Table I 

3.:i.1 .l 1.2 	~onyi tudi nal , 	maxir~uni -5°~, 	+1% 

3.:s.~ 	txpanded Tubing: 	The followiny requiremer~ts apply to tubing in the 

expanded (as-received) condition. 	Heatiny for the tests 3.3.2.2 and 

3.3.2.3 	shall 	be perfori~~ed in an oven as 	specified in 3.3.1. 

"s.3.'1.1 	Secant hlodulus at 2% Strain, maximum 25,OUG psi 

(172 	hiPa 1 

3.3.[.2 	Heat Shock at 25U°C + 5(480°F + 9) No dripping, 

— flowiny, or 
crackiny 

3.3.2.2.1 	Bending after Heat Shock No cracks 	 4.5.3 

3.~.[.;i 	Restricted Shrinkage, 	Procedure C No cracks; 

Nfter 30 minutes + 1 	at 175°C + 5 withstand 20U0 V 

( 35U°F + y) 	— 	 — for 1 	aii nute 

3.3.2.4 	Specific Gravity, maximum 1.OU 

3.3.2.5 	4~ater Nbsorption, maximum 0.'LO 

24 hours + U.25 at 25°C +'C 
( 77 ~F' + 4-j 	 — 
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3.4 ~iarkiny: Tubing, prior to and af~ter shrinkaye, shall be suitable for haviny 

numbers or characters printed on it with conventional tube markiny 
tec~~ni yues. 

3. 5(~ual i ty : Tubi ng, as recei ved k~y purchaser, shal 1 be uni forrri i n qual i ty and 
!~ 	condition, si~~ooth, and free fram foreign materials and from imperfections 

detri~nental to usage of th~ tubing. 

3.~i Standard Sizes and Tolerances: Tubing shall be supplied in lenyths of 4~ 

i nches, +,-U 	L 9 r~mi, +'L ,-U ) and i n tr~e standaro si zes and to the 
tolerances shown in Table I. Tolerances apply at ~:s° - 3U°C (73° - 86°F). 

l~leasurerr~ents shal l Ve r,~ade i n accordance W1 tll NSTt~9 UZb71 . 

4. UUHLTTY HSSURi~I~I;E NKUVISIUNS: 

4.1 kespor~sibility for InsNection: The vendor of tubing shall supply all 

samples for vendor s tests and shall be responsible for performing all 
reyuired tests. kesults of such tests sF~all be re~orted to the purchaser as 

reyuired by 4.6. Purchaser res,erves the riyfit to sample and to perform any 
confiirmatory testiny deerned necessary to ensure tliat the tubing conforms to 

the reyuirements of t ►~is specification. 

4.~ Classificdtion of Tesi:s: 

4.~.1 Ncceptance Tests: Tests to deterrnine confori~~ance to reyuirements for 

tensile strenyth (3.~.1.1), elongation (3.3.1.2}, dimensional change on 

heatiny (3.3.1.11), secant madulus (3.3.2.1), heat shock (3.3.2.2), and 
sizes and tolerances (3.6) are classified as acceptance tests and shall be 

;~erfori~~ed on each 1 ot. 

4.[.Z Periodic Tests: Tests to determine conformance to requirer~ents for 

dielectric strenyth (3.3.1.3}, volume resistivity (3.3.1.4), copper 
stability ("s.3.1.5), fungus resistance (3.s.l.b) low-tenperature 

flexibility (3.3.1.7), heat aging (3.3.1.8), corrosion (3.3.1.9), solvent 
resistance (3.3.10), restricted shrinkaye ("s.3.~.3}, specific gravity 

(3.3.~.4), water absorption (:s.3.~.5), and markiny (:s.4) are classified as 
perioaic tests and shall be perforn~ed at a frequency selected by the 

vendor unless frequency of testing is specified by purchaser. 

4.2.~ Nreproduction Tests: Tests to determine confori~ance to all teclinical 

requirements of this specific:ation are classified as preproduction tests 
ar~d siial i be perforrned pri or to or on the i rii ti al shi pmer~t of tubi nG to a 
purcF~aser, when a chanye in material, processing, or both requires 
reappruval as in 4.4.2, and when purchaser deer~s confirmatory testing to 

~e reGuired. 

4. ~.:i. l For di rect U. 5. ~li 1 i tary procure~nent, substar~~;i ati ny test data and, when 
requested, preproduction test material shall be submitted to ttie 
coynizant ayency as directed by the procuring activity, contracting 

officer, or reyuest for procurement. 

w 
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4.:~ Sar~~Nliny: Shall be in accordance with NST( Yi U[671 and the following: the 

~b 	num~er of deter~ainations for each reyuiren~ent shall be as specified in the 

aNplicdble test ~rocedure or, if i~ot specified therein, not less than 
three. A lot shall be all tu~ing of the sar~e size froin the same production 

run ~resented for vendur' s i nspecti on at one ~ti r~tie. N 1 ot sF~al 1 not exceed 
SUU,UUO feet (152,~4Uu m) but may be packayed in small~r quantities and 

deliverecl under the uasic lot approval ~;rovided lot identification is 
~iai ritai ned. 

4.;s.1 For Hcceptance Tests: Not less than 16 feet (4.8~ m) of tubing from each 

lot. 

4.3.1.1 Wher~ a s~;atistical sampling plan and acceptance quality level (AQL) have 
been ayreed upon by purchaser and vendor, sar~pling shall be in 
accordance witi~ such plan in lieu of san~pliny as in 4.3.1 and the report 
of 4.b.1 stiall state that sucti plan was used. 

4.:~.2 For Perio~ic Tests: Not less than 50 feet (15.~ m) of tubing of each size 
or size ranye. (;ertain representative sizes may be used to demonstrate 
conforir~ance of a range of sizes as follows: 

Representative Size 	 Range of Sizes 

1/4 	 3/64 - 	1/4, incl 

1 	 3/8 - l, 	incl 

4 	 1-1/~ - 4, 	incl 

4.:s.3 For Preproduction Tests: As agreed upon by purchaser and vendor. 

4.4 ApNrova~l: 

4.4.1 Sample tubiny shall ue approved by purchaser before tubing for production 
use is su~plied, unless such approval be waived t~y purchaser. kesults of 
tests on production tubiny s'r~all be essentially eyuivalent to thos~ on the 

approvect sar~i~le. 

4.4.~ Vendor stiall use inyr~dients, manufacturing procedures, processes, and 
methods of inspection on production tubiriy which are essentially the same 
as tr~ose usea on the approved sample tubing. If necessary to make any 
change in ingredients, in type of eyuipment for processiny, or in 
manufacturiny prucedures, vendor st~all submit for reapproval a statement 
of the propused changes in material, processing, or ~oth, and when 
reyuested, sample tubing. Tubing made by the revised prucedure shall not 
be shipped prior to receipt of reapproval. 
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4e5 Test 1~lethods: 

4.5.1 Low-Ter~~perature Flexibility: Shall be determin~d in accordance with 
HSTf,1 u1b71, Procedure C, bendiny the specimen around the applicable 
mandrel of Table II. Nny side-crackinc~, caused by flattening of the 

specir~en on the rnanc~rel , shal 1 be di sregarded. 

TA~LE II 

~~tandrel Ui ameter 

	

Size 	 Inch 	P~tillimetres 

:~/n4 to 	1%4, inrl 	5/16 	 7.9 

3/~ to 	1/L, incl 	3/~ 	 9.5 

	

3/4 to 2, 	incl 	7/16 	 11.1 

3 	to 4, 	incl 	7/~ 	 2Z.2 

4.~.~ Solvent kesistance: ~hall ~e deteri,iinea in accordance r~ith ASTh~t D2671 on 

specimens iramersed for 24 hours + 2 at 23°C + 3(73°F + 5) in P~1IL-T-5624 

~P-4 Fuel, Sti~ pnosphate ester test fluid ivo.—  1N, N1IL-A-56U6 hydraulic 

oi 1, ASTPi Fuel B( See AST~~i U471 ), and water. 

4.5.~ 13endiny after Heat Sh~ck: Specimens fror~ the heat shock test of 3.3.2.2 

shall be bent luU deyrees around tt~~e applicable mandrel of Tat~le II. Any 

side-cracking, caused 'uy flatteniny of the specimeri on the mandrel, shall 

be disreyarded. 

4.b Keports: 

4. c,.1 The venaor af tubi ng si~al 1 furni sh ~~i th each slii pment a report showi ng the 
results of tests to determine conformance to the acceptance test 
requirei~ierits and statiny that the tubing conforr~s to the other technical 

reyui ren~ents of thi s speci fication. Tl~i s report sV~al l i ncl ude the 
purchase order number, Ni~iS 3o37E, vendor's compound number, lot number, 

size, and quantity. 

4.b.~ 7he vendor of finisl~eci or semi-finished parts shall furnisl~ with each 

ship~aent a report showing the purchase order number, Hf~iS 3637E, contractur 

or other direct supplier of tubiny, supplier's com~ound number, part 

number, and yuantity. When tu~ing for rnaking parts is produced or 

Nurchased by the parts vendor, that vendor shall inspect each lot of 	, 

tubi ny to determi ne confori~iar~ce to the requi rements uf tr~i s speci ficati on 
ana shall include in the report either a statement that the tubiny 

confori~~s or copies of laboratory reports showing tl~e results of tests to 

deterrni ne conformance. 

4.7 Resar~~pling ao~d Retestiny: If the averaye results of the specimens tested 

for any requirement fail to meet tl~e specified value, disposition of the 
tul~iny rnay be based or~ the results of testiny three ~dditional specimens for 

eacf~ ori5inal specimen failing to meet the specified average requirement. 

Failure of tr~e average of the original specimens plus the retest specimens 

to meet any specified reguire~i~ent shall be cause for rejection of the tubiny 

representea an~i no additional testing shall be perr~~itted. Results of all 

	

tests sY~all be reported. 	 ' 
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AMS 3637E 

y .  PRtF'NktiTIUI~ FUK ~tLIVtKY: 

5.1 Identification: ~ach package of tubing shall be permanently and leyibly 
marked w t~t less than APiS 3637t, size, quantity, purchase order number, 
rnanuracturer's identification, ana date of manufacture. 

5.~ Nackaginy: 

5.~.1 Packayiny shall be accoraplished in such a manner as will ensure that ~the 

tubiny, duriny shipr~ent and storaye, will not be permanently distorted and 
will be protected ayainst ciamage from exposure to weather or any other 

normal hazard. Standard packayes, except as specified in 5.2.1.1, shall 
each contain the following quantities: 

Size 
	

4uantity 

3/b4, 	1%1 b, 	3/3~, 	1/~, 	3/1 G, 	1/4, 	:s/is 1 U00 feet ( 305 r:7) 

1/L ~UU feet (244 m) 

3/4 5GG feet (152 m) 

1 300 feet ( 	51 m) 

1-1 /2 2U~ feet ( 	61 ra) 

2, 	3, 	4 lUU feet ( 	3U m) 

5.~.1.1 Packagin; of special sizes and lenyths shall ~e as ayreed upon by 
fD 	purchaser ana vendor. 

5.2.2 Pa~kayes of tubiny shall ~e prepared for shipment in accordance with 

com~ercial practice and in compliance writh applicable rules and 

reyulations Nertaining to the handling, packayiny, and transportation of 

the tubiny to ensure carrier acceptance and safe delivery. Packaging 
siiall conforrn to carrier rules and regulations applicable to the rnode of 

transportation. 

5.z.3 For direct U.S. f~lilitary procurement, packaying shall be in accordance 

with (~iIL-STD-794, Level A or Level C, as specified in the request for 

procurement. Commercial ~ackaging as in 5.2.1 and 5.1.2 will be 

acceptable if it r~eets the requirements of Level C. 

b. i-~C~iuuwLt(~~PIEIuT : A vendor shal 1 raenti on thi s speci ficati on number and i ts 
revision letter in all yuotations and when acknowledying purchase orders. 

7. RtJEt;TIOt~S: Tubing not conforn~ing to this specification, or to modifications 
authorized by purchaser, will be subject to rejection. 

t~. 	IuUTtS: 

~.1 t~laryinal Indicia: The phi (~D) symbol is used to indicate technical 

changes frorr~ the previous issue of tr~is specification. 
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