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~N~S 3648 
MATERIAL SPECIFICATIONS 	

,ssued  7-1-~ 
SOCIETV OF AUTOMOTIVE ENOINEERS, Inc. 	485 Lexington Ave., Naw York ~7. N.Y. Revlsed 

POLYTRIFLUOROCHLOROETHYI~NE TIT~ING 
Unpla~ticized 

1. ACKNOWLEDGMENTt A vendor shall ment:ion thi.s specification number in all quota- 
tions and when acknoxledging purchase orders. 

2. F ORMt Thin wall tubing. 

3. APPLICATION: Primarilp for electrical insulating sheath at temperatures up to 
3 	~. 

~t, TECIiNICAL REQUIREMENTS s 

4.1 Generals 

lt.l.l Colort Unless otherxise specified, the tubing shall be natural in colur 
rang~ng from transparent to translucent. 

1~.2 Pro rtieat The product shall conform to the following requirements; tests 
s all e conducted on the product supplied and in accordance with listed ASTM 
methods, inaofar as practicable. 

4.2.1 Tensile Strength at 77 F ±  2, psi, min 	4500 	ASTM D876-51~T (See Note 1 

l~.2.2 Elongation at 77 F ±  2, ~, min 

1t• 2• 3 Insulation Resistance at 77 F ±  2 
and 500 v DC~ megohms per ft, min 

1~.2.1~ Penetration at 325 F ±  2(Start 
test at 212 F) 

~.2.5 Dielectric Strength at 77 F ±  2, 
v per mil, min 

1~.2.b Heat Aging at 32~ F ±  2, (~eight 
losa) ~, max 

100 

1. 0 x 1~7 

None 

See Note 2 

1.0 

ASTM D876-51~T (See Note 1~ 

ASTM D876-5~T 

ASTM D876-51~T 

ASTM DBZb-5~T 

ASTM D876-5l~T, Method B 

Lt.2.7 Stress Relief at 325 F ±  2, (shrinkage) 
~~ ~ 	 1. 0 

1~.2.8 Specific C~ravity, min 	 2.05 

!~• 2.9 ZST (Zero Strength Time) at l;~2 F+!,, 
sec, min 	 — 	10~ 

ASTM D976-5l~T 

ASTM D792-50, Method A 

See 1~. 2. 9.1 

Cooyrlsht 1~57 hr ioq~l~r of Auto~noUv~ [nsln~~rs. Ine. 	 Print~d In U. s. A. 
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~. 2. 9.1 Proceciur°e s Press a test sine~~t to a thickness of 0. 062 in. ± 0. 003 as 
followso~ Abouv 20 g df polymer ~ranules, por~der, or fabricated items are 
pla4ed in a 3 in. po~itive ps°esstare ~ompx°ession mold provided ~ai.th a ther- 
momet,~r ~re11. The mold shall be pla`:ed under ~light positive pressure 
betwe~:n the heated pla~ens ag  a pres3 un~il the mold f~mperature is 2].2 F. 
Maximurn press pressure shall then be appli~d for 5 minutesa Th~ prefo~m 
shal]. be removed frorn th~ mold immed:ia~ely. 	 - 

The preform shall be pl~ced on a O.Of~O in. thick chromium plated metal 
plate and. cover~d by a simila y° plate, Spacers 0.075 in. ± 0.001 thick 
shall be placed bet~a~en the plates at a distance such as no~ to intex~fere 
r~i~h ithe flo~r of mat~rial. Th~ plat.~s shall be placed b~tween ~he pl~tens 
of a press, the platens having a f,emperatuY°e of 500 F ± 10. The pla~,e.ens 
shall be closed and loaded to follot~ the rate of inelting. The plates 
shall reach the stops ~;ai~thirt 3~~~~e Full posi~ive pressus°e sufficien~ 
to pro~ride a sheet of ~he requ~x~ d thickness shall th~n be applied for 3 
more minutes. Immediate~ upon completion of the press period, ~he load 
shall be removed and the pla~es and plas~tic sheet quenched in cold ~ratex° 
(maximum 60 F): The 0.062 in. thick sh~et shall then be stripped from 
~he.metal plates. Specimens shall be cut from this sheet in such a 
manner that the ~dge of the shee~ is discarded. 

Cut a~ least 2~est strius 2 in._ long and 3/16 in. ~r3.de  from the sh~e~ and 
notch strips in center (1 in. from end) using a 3/6J~ in, no~ching tool. 
The crflss section of the plastic at the notch shall be 0.01~7 in. ± 0.001 
~ri~e by 0.062 in. ± 0.003 ~hick. 	, 

Clip one end of the sample in~o a sp~cimen holder at room 'tempera~ure and 
to th~ o~her end clip a 7. 5 g~aeigh ~ but'ting the ends of sample agains~ 
the back of the clip. 

The smmpl.~ assembly shall be in.serte~d into a furnace maintained a~ 
1~R2 F_ 1~ and ~h~ a~erage tim~ in seconds gor ~he samples to break shall 
be rscorded as ~he ZST (Zero S~rength Time). 

Note l. Specimen shall be tested at a ja~r separation rate of 1.0 in. per minute. 

Note 2. The follor~ng formu.la shall be used to calcti.la€E t,he minimwn requirement. 

E= 1t500 Where t~ nominal ~aall thickness .in mils 
~- 

5. QUALITY s  The product shall be unifo~rm in quali~y and condition, clean, smoo~h, 
and free from foreign mat,erials an~i from imperfections detrimental to fabrica~ 
tion, appearance, or per~'orrna:~r,e af parts. 

. 

~` 

~~ 
; 	~ 
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6. 	SIZES.AND TOLERANCESt 	Unless otherurise specified, the follo~ring sizes are 
standard and the toleran.^.es apply when measured at 75 ~ 85 F. 

Inside Diameter, Ineties ~ 	Wall Thickness, Inch 
- Tolerance 

Nominal Minimum Nlaxirnum Nominal Plus and Minus 

o. 023 0. 020 . o. 027 0. 008 0_ 002 
0. 026 0. 023 0. 030 0. 008 0. 002 
o. 028 0. 025 0. 032 0. oo~ o. 002 
o. 032 0, 029 0. 036 0. 008 0. 002 
o. 036 0. 032 0. ol~o o. 008 0. 002 
0, ot~0 0. 036 ~. 0l~1~ 0. 008 0. 002 	. 
o. 044 0, 040 0. 0l~9 0. ooe o, 002 
0.049 0,045 0.051~ 0.009 0.002 
0. 056 0. 051 0, obl Q. 009 0. 002 
o, 062 0. 057 0. 067 0. 009 0. 002 
o. 069 0. 06~ 0. 071a o. 009 0, 002 
0,~77 0, 07-2 0. 082 0. 009 0. 002 
0:086 0.081 0.091 0.010 0.002. 
0.09~ 0.091 0.101 0.010 0.002. 
0.107 0,102 0.112 0.010 0.002 
0:119 0.11~ 0.121~ 0.010 0.002 
0.13Lt 0,128 0, lltl 0. O10 • 	0. 002 
0.151 0,1~1~ 0.158 0. 011 0. 002 
0.170 0.162 0.178 0.011 0.002 	' 
0.191 0.182 0.198 0.011 0.002 
0.211~ 0.201t 0.22J~ 0.011 0.002 
0.239 0.229 0.249 o.all 0.002. 
o. 268 0. 258 0. 278 0, 012 o. 002 
0.300 0.289 0.311 0.012 

, 
0.002 

o. 323 0. 313 ~, 334 	~ o. 012 0. 002 
0. 336 0. 325 0. 3L~7 0. 013 0. 002 
~.387 0.375 0.399 0.015 0.002 	~ 
o. i~51 0. 438 0. 461~ o olg  o. 003 
0.515 0.500 0.530 0.020 0.003 
o.b43 0.625 0.662 0.025 0.003 
o. 772 0. 750 0, 795 0. 030 0. 001~ 
0.901 0.875 0.927 0 035 0 00l~ 
1. 030 1. 000 1. 060 . o. 035 0. 001~ 
1. 287 1. 25~ 1. 32S 0. o~0 0. 005 

7. 	REPORTS t 

7<1 	Unless otherwise specified, the vendor of the product shall furnish ~aith each 
shipmen~ three copies of a report stating that the product meets the require- 
ments of this specification. 	This report shall include the purchase order 
number, material specification number, form or part number, and quantity. 
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