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AERONAUTICAL MATERIAL SPECIFICATION AMS 7312A  
Society of Automotive Engineers, Inc. 

29 West 39th Street 	 ~u~~ 	10-1-45 
New Yoek City 	

Revised 6-15-50 , 

PISTON RINGS, CENT~tIFUGALLY CA,ST IRON . 

' 1. ACKl`TQti~LEDGD9ENT: A vendor shall mention this specification number and its revision 
letter in all quotations and when aclrnowledging purchase orders. 

2. CONPOSITION: 

Total Carbon 2.85 - 3.50 
Manganese 0.50 - 1.00 

~ 	 Silicon 	~ 0.95 - 1.45 
Phosphorus 0.50 max 
Sulflzr 0.10 max 

3. CONDITION: Rings shall be made from centrifugally cast sleeces which have been 
annealed and no rmalized. 	 ~ 

4 . TECF~IICAL REQUI ~b~ENTS ; 

4.1 Physical Properties: 

4.1.1 Test specimens prepared and tested according to 4.1.3, 4.1.4 and 4.1.5 shall 
aonf'orm to the following requirements: 

Tensile Strength, psi 	 70,000 min 
~f 	 rdodulus of Elasticity, psi 17,000,000 min 

Hardness, Rockwell 	 B 95 - 105 

4.1.2 Finished rings shall have hardness of Rockwell B 95 - 105 or equivalent. 

~ 
4.1.3 Tensile test blanks shall be cut longitudinally from represe2itative finish 

heat treated sleeves and machined into test s~pecimens not smaller than the 
cross-section of the machined piston ring. 

4.1.4 I~dulus of elasticity blanks shall be cut longitudinally from the same 
j~ 	representative finish heat treated sleeves and machined to rectangular cross- 

section of 0.140 x 0.260 in. In conducting modulus tests, steadily increasing 
load sh~ll be applied to the 0.260-in. face. 

4.1.5 It shall be the vendor's responsibility to prepare and test the specimens, to 
supply piston rings which have the specified properties, and to furnish similar 
test specimens to purchaser upon request. 

4.2 ~icrostructure of Rings: Shall consist 'oP temper carbon nodules in a uniform 
pearlitic matrix. Yrimary graphite shall exist only as small isolated areas. 

f~ 	Su~ll amounts of free fe rrite associated with the graphite will not be aonside red 
objectionable. Any particles,of free cementite shall be small and isolated. 

4.3 Finish: Sides of rings shal~l be ground or lapped: Periphery shall be turned 
smooth, unless otherwise speaified on drawing. 

CO~'~f  1950 ~~~M of Aufomotive Enqin~ars, Int. 	 Prinf~d in U.SJ1. 
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4.4 Circularity: The diameter through the gap shall exceed the diam~eter 90 degrees 
from the gap by not less than 0.0025 in. per in. of nominal ring diameter when 
~finished ring is held.around periphery by a flexible steel band 0.0045 - 0.0055 in 
thick and of , -width approximately equal to that of ring and whose inside 
ciraumference is equal to the nominal outside ciraumference of ring plus or minus 
0.003 in. 	~ 

4.5 Light-Ti~htness of Peripher.y: Y~lhen finished ring is placed ~in ,  a circular gage 
whose inside diameter is equal to nominal outside diameter of ring plus or minus 
O.q005 in., the portion of periphery on each side of the gap equal to 2CPf of tl~e 
nominal outside diameter of the ring shall be light-tight. The space between the 
balanae of ring periphery and inside diameter of gage stiall be not greater than 
0.0005 in. at any point and not less than 85f •of the periphery of the ring shall 
be li,~;ht-tight. Intermittent or fuzzy light shall be,aonsidered the same as 
light-tight. 

4.6 Flatness: When weight of not more than 0.50 lb per in. of nominal outside 
diameter of ring is applied to a ring supported in ,a gage. having the same nominal 
diameter plus 0.001 in. minus 0.000 in. and.having the same interior angle as the 
nominal e►ngle between side faoe and periphery of ring, the ring shall show, by 
light gage, bluing, or other acceptable method, at least. line contact around not 
less than 85f of the side face of the ring. This aontact may be anywhere 

• between the inside and outside aircumferenae and may vary between these limits on 
any one ring. This contaat shall indiaate ring side faoes are not wavy. 

4.7 Heat Stability: Finished rings, when heated at 600 F for 1 hr and cooled to 
room temperature while confined in a retaining ring having inside diameter equal 
to the nominal ou,tside diameter of ring plus or minus 0.001 in., shall retain not 
less than 90~ of the original free. gap opening. 

5. QUALITY: Finished rings shall be uniform in quality and condi.tion, clean, sound,~ 
and free from ,foreign materials and from internal .and external defeats detrimental 
to the i r pe rfo rmance . 

6. REPORTS: ' 

6.1 Unless .othe~rise specified, . th'e vendor, before . the first shipm~ent, sZiall furnish 
for each purchase order three copies of a report st~ting that the piston ringa 
will conform to the chemical and physical requirements.speaified. This report 
shall include the purchase'order number, material speaification nu.mber, and 
part numbsr. 

6.2' Unless otherw3ae specified, the vendor~ .sha11 futniah to th@.purchaser'8 Mate~ials 
Labo rato ry one copy of a weekly cumula tive labo ratory repo rt showing the chemical 
aom.position and physical . propert~.ea of t,ypical sleeves aast during the period. 

7. PROTECTIVE T~ATN~NT: Rings shall be protected during shipment and storage by a 
~f coating of suitable ,cor~rosion preventive aompound which is readily removable by 

washing in hydrocarbon solvents.. . 	- 	 , 

~ 
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