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AERONAUTICAL MATERIAL SPECIFICATION AMS32Z$A 
Society of Automotive Engineers, Inc. 

29 West 39th Sfreet 	 Issued 12-1-42 
New York City 	 Revised 10-1-43 

S Y N T H E T I C R U B B E R 
Hot Oil and Coolant Resistant - Low Swell (65-75) 
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1. ACRNOWLEDGMENT: A vendor must mention this speoiFication number and its revision 
et er n a quote~tions and when ealmowledging purchase orders. 

2. FORM: Sheet, strip, tubing, extrusions, molded shapes, or as ordered. 

3. APPLICATION: The compound sh~ll be suitable for paakings, bushings, and grommets. 

4. QUALITY: (a) It shall be uniPorne in quality, free from foreign materials or 
imperfectiona, tough and not easily torn by hand. It shall resiat the solvent 
and swelling actions of hot lubriaeting oils and coolants. 

(b) Parts must be smooth and free fra¢n flash. 

(c) If rings have a wlcanized joint, the ~ofnt seutiors must have the 
sa~e strength and size as the solid sect~ion. 

5. REQUI~MENTS: (a) Pfiysical Progerties.- This material shall possess the following 
p ys cal properties as reae~ved: 

Shore Dur~~,eter ~A° Hardness 	 7Q { 5 
Tensile Strength,, lb per sq in. 	1000 min 
Elangatioa, ~ 	 250 min 

Al2 tensile tests reguired by this and succaeding paragraghs shall conform to 
~TB9 D4I~-41, excegt that tensile strengths after al.l aging tests shall be based 
on the original une ►ged oross-s.ectione~l aree ► . 

(b) Oil Aging.- Tests shall be conducted in accordanae with 
AS1'Dd D471-40T, except that physical properties after aging shall be determined 
3~►ediately after removal f rom the oil. Test conditions shall be as follows: 

Medium 	 SAE-ASTM Rubber Proaeseing Oil 
Viscosity 150 ± 10 secs. at 100°F 
AniliYte Point 159° f 3~F' 

Temperature 	300° t 2°F 
Time 	 ?0 houre 

After aging, the surface shall neither be tacky nor show signs of decomposition. 
The Shore ~3urometer "A~~ hardnese change shall be within the limits oP -20 to +10 
points. The tensile strength shall have decreased by not more than 50~ and the 
elongatfon by not more than 70,~ f rom the values found for the material as received. 
The vol~e change shall be within the limits of +5 to +50~. 
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(c) Oil Aging.- Tests shall be conduated in accordance with 
ASTM D471-40T, except that physical properties after aging shall be determined 
ia~mediately af ter removal f rom the oil. Teat conditions ahall be as f ollows: 

~edium 	 Airesraft Engine Lubriaating Oil 
Viscosity 98 ± 5 or 120 ± 5 secs. at 210°F 
Viscosity Indea 9b min 
~~ine Point 250° ± 10°F 

Temperature 	 300° ± 2°F 
Tiao~ 	 ?0 hours 

After aging, the surface sha.11 neither be tacky nor show signs of decomposition. 
The Sho re Durometer "A" ha rdness change shall be within the limita of -10 to +10 
points. The tensile strength shall have decreased by not more than 50~ and the 
elongation by not more than 50~ f rom the values found for the material as received. 
The volume change shall be within the limits of 0 to +1~~. 

(d) Coolant Aging.- Tests shall be conducted in e ►aaordance with 
ASTM D471-40T, exaept that physical properties after aging shall be determined 
i~nedie►tely sf'ter removal from the coolant. Test conditions shall be as follows: 

Medium 	 Ethylene Glycol 97f 
Water 	 3~ 

Tempe rature 	 3000± 2oF, 
Time 	 ?0 hours 

After e~ging, the surface shall neither be tacky nor show signs of decomposition. 
The Shore Durometer "A" hardness change shall be within the limits of -15 to +15 
points. The tensile strength shall have decreased by not more than 25~ and the 
elongation by not more than 50~ from the values found for the me~terisl as received. 
The volume ahange shall be 7rithin the limits of O to +20,~. 

(e) Oven Aging.- Tests shall be conduvted iri aacordance with 
ASTM 13573-41 for 70 hours at 212 0  # 2°F. After aging, the surface shall be 
neither hard nor brittle, and specimens shall withstand bending 180° flat. 
The Shore ~urometer "A" he~rdness change shall be within the limits of 0 to +10 
points. The tensile strength shall have decreased by not more than 25~ and 
the elongation by not more than 50~ from the oaluas found for the material as 
received. 

(f) Compression Set.- Tests shall be conducted in accordanae with 
ASTM 49395-40T, ~ethod B, under the following aonditions: 

Time 	 70 hours 
Temperature 	 212° ± 2°F 
Compression, To 	7~ of original thickness 

(1) The maximwn compression set shall be 50/ when expressed 
as a percentage of the original defleation. 

(2) The msximum compression set shall be 13~ when expressed 
as a percentage of the original thicknesa. 
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(g) Cold Aging.- The cold resistanoe of the materiel shall be 
deteimined by the SAE-AST~ Bent Loop Method, which i8 as follows; 

(1 } The sgecimen, a strip 4" z 1~2" z.075", ehall be aged in accordance xith 
the 9iroraft Fngine Lubrioating Oil Aging requirements, as described in 
paragraph 5(c) of this epecificstion. It ia then clamped in a loop position 
between plates 2 1~2" apart and at least 2" wide, in such a manner that the 
bend in the test pieae doe8 not protrude beyond the edges when the plates 
are brou~ht together, end that the ends are not held for more than 1~4". 
After eaposure to cold dry air for the specified time and temperature, the 
~a~rs are rapidly brought together until they are 1" apart. 

l~edium 	 Dry Air 
Time 	 5 hours 
Temperature 	-40°F 

APter this test the specimen ahall shax no signs of cre►ckin6. 

(2) A similar test of the materiel es received shall also be made and the 
apAcimen shall show no si6ns of creaking after the test. 

6. SAMPLES: Sampling proaedures she~ll conform to ASTM ~915-41. yYhen the form in 
wh~ch —the material is furnished ia unsuitsble for the p roper preparation of the 
test speaimens required, the vendor shall furnish sufPicient material for such 
specimens f rom produation-run materials whiah he guareaz~ees to be of equal 
quali~y to the material supplied. 

7. TOLERANCES; Unless otherwise specified on the drawin~ or purchase order, the 
fo owing tolerances apply j  all dimensions are in inohes: 

(a) Sheet and Strip.- 
Toleranae 

Alominal Thiclmess 	 plus or minus 

1~8 and less 	 1~64 
Over 1/8 to 1/2, incl. 	 1~32 
Over 1/2 	 3~64 

(b) Tubing and Molded Hose.- 
Toleranae 

Nominal We►11 Thickness 	 plus or minus 

Less than 1/16 	 0.005 
1/16 and over 	 10~ 

(c) Extrus3ons and Molded Parts.- Sectfons may be as much as plus 
or minus 0.005 inch outside of drawing limits provided the aross-seational area 
is within the limits giv~en by the draWing dimensions. 

8. REPO&TS: IInless otheravise speaified, the eendor shall i'urnish three copies of 
a no~rised report of the results of . tests to determine aonfornmanae to this 
speaifiaation. This report shall in~lude the pumhase order number, material 
specification number, vendor's aompound number, percentagea and apeaific type 
of synthetic or synthetias used, part number and quantity. 
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9. I1EgTIFICATI~~: (a) Sheets.- Unle.s.s o~henri$e $peQi~ied, each sheet shall be 
me~rked o shox t~he manufacturar's identifiaation, Pradominant Polymer Symbol, 
For~aula AT~ber, AM5 3228, and the thialmess in inches. The aharaoters shedll 
be not less the~n 3~8 inch in height and shall be ap~lied in roxs of aonstantly 
recurring symbols from one ed6e of the sheet to the opposite edge With rows 
spaced approzimately 5 inches apart. The characters shall be elearly legible, 
aad shall be applied to the material by auitable means and auitable marking 
fluid, and shall not be obliterated by normal I~aadling,. 

(b) Eztrusions and Molded Tubes.- ~Yhe:re the shape and nature 
of ths material permit, each end of stoak 10 feet or more in langth shall be 
marYed xith the information and mettiods of 9(a) ~bove. 

(oj Where the shape and the nature of the materials, either 
extrusions, molded forms or strip stook, do not permit oF the above marking, 
the identification shall appear on the paakage as in paragraph 10(b) b~low. 

(d) Other £orms shall be ident3Fied as agreed by the veador 
and the purohaser. 

10. PACHAGING AN~ MARKINQ: (a) Paaksging shall be aacomplished in suah a manaer 
as to naure that the materials being shipped ~ ►i11 not be permanently distorted 
or_compresaed, or be ezposad to undue ~reathering, or harmful materials of any 
ki~d. 

(b) Marking.- Each package shall be parmanently and 
1egi,~l~r ~m~rked to give the Pollowing inf'or~tion= 

Drawing N~m►bar or Farm of Stoak 
Size of Stock or Number of PQrts 
A~5 Number 
Predominan o ymer 
Order Number 
14►nufaaturer s ame 
'~ta of Dlanufaature 

11. CQ~ LETTE&Ss 7~i~re 'this specification calls for the uee of a symbol to sho~r 
the redom naa~ ~~ilymer used, the follo~ving oode lettere ehall be used: 

i 

~ 

Code-Lettar 	+~~assifiaation 

x 	Ha~bnral xubber 
M 	Chl,oroprene 
N 	Buna ~1 

S 	 Buns S 
P 	 PolysulPide 
I 	 Butyl 
RC 	 ~eclaimed ~bber 

Speaimen Trade-l~ames 

Neoprene E, FR, M, GN or KN 
Neoprene ILS 
Hyae r . 
Chemigum 
Pe rbunan 
Butaprone 
G~S 

Thiokol d or FA 

~ 
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