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AERONAUTICAL MATERIAL SPECIFICATION ~ AMS 731 lA 
Society of Automotive Engineers, Inc. 

29 West 39th Street 	 ls,ued 	b-1-48 
New York City 	 Revised 6-1-51 

PISTOAT RINGS, CENTRIFU(~ALLY CAST IRON 
O.bMo - O.SCu 

l. ACKN(79~LEDG~TTt A vendor ahall mention this specifiaation number and its re- 
vision etter in all quotations and when aol~awledging purahsae orders. 

2. COMPOSITION: 

Total Carbon 
B6~nganese 
Silicon 
Phosphorus 
Sulfur 
Molybdenum 
Copper 

2.85 ~ 3.60 
0.50 - 1.00 
1~00 ~ 1~65 
0.30 m~x 
0.7.2 max 
0.85 - 0.65 
0.35 - 0•65 

3. CONDITION: Rings.shall be made from ceritrifugally aast sleeves whiah have been 
annealed, quenched etnd tempered. 

4. TECHNICAL REQUIREDdENT5s 

4.1 Pl~yaiaal-Propertiess Test apeaimene prepared and tested saaording to paragraphs 
4.1.1 and 4.1.2 below shall aonform to the follawing requirements: 

Tensile Strength, psi 	 88,000 min 
Bdodulus of Elasticity, psi. 	20,000,000 mia 
Impact Value, Isod, in-lb 	 10 min 
Har`dness, Rookwell 	 C 24-30 

4.1.1 Tensile test blanks. shall be aut longitudinally from representative finish 
heat treated sleeves and machined into tast apeaimens not smaller than the 
aross-section of the machined.piston ring. 

4.1.2 Yodulus of elastiaity and Izod.impaot blanks shall be cut longitudinally 
from the same representative finish heat treated sleeves and maohined to 
reatangular crose-seotion of 0.140 a 0.260 in. The Izod speaimen shall be 
unnotahed.. Ia conducting modulua tests, steadily inareasing load shall be 
applied to the 0.260-in. faae; in oonduoting impaat tests, weight shall 
atrike the 0.260-in. faae. 

4.2 Hardnesms Finished rings shall have hardness of Rockwell C 24-SO or equivalent. 

4.8 3~icrostructure of Rings: Shall conaist of a tempered, partly apheroidized 
martensitic matrix with evenly distributed, isolated partiales , of oementite. 
Graphite shall be present for the most pe.rt as temper oarbon nodules; primary 
graphite shall egist only as small, isolated areas. Free Perrite shall be 
BbSArit. 

4.4 Finiah: Sides oP rings ahall be ground or lapped. Periphery shall be turned 
smoot~i, unlese otherwise speaified on drawing. 	 . 
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4.b Cira~ul~ari~t_~e The diameter through the gap shall, exceed the diameter 90 
degrees ~m the gap by not less than 0.0025 in. per in. of nominal ring 
diameter when finished ring is held around periphery by aflexible steel band 
0.0045 - 0.0055 in. thick and of width approximately equal to that of ring 
and whose inside oiraumferenae ia equal to the nominal outside circumference 
of Mng plus or minus 0.003 in. 	. 

4.6 Ligk~t-Tightness of Peripherys YPhen finished ring is placed in a aircular gage 
whose inside diameter is equal to nominal outside diameter of ring plus or 
minus 0.0005 in., the portion of periphery on each side of the gap equal to 
20~ of the nominal outside diameter of the ring shall be light-tight. The 
space between the balance of ring periphery and inside diameter of gage shall 
be not greater than 0.0005 3n..at any point and not less than 85f of the 
perighery of the ring shall be light-tight. Intermittent or fuzzy light 
shall be aonsidered the ss~ne a8 light-tight. 	 . 

4.7 Flatness: V9hen weight of not more than 0.50 lb per in. of nominal outside 
i~ am—  e~er of ring is applied to a ring supported in a gage having the same 

nominal dia~ter plus 0.001 in. minus 0.000 in. and having the same interior 
angle as the nominal angle between side face and periphery of ring, the ring 
shall show, by light gage, bluing, or other aoceptable method, at least line 
oontact around not less than 85~ of the side Pace of the ring. This contact 
may be anywhere between the inside and outside circumference and may vary be- 
tween these limits on any one ring. This aontact ahall.indiaate ring side 
faaes are not wavy. 

4.8 Heat Stabilityt Finished rings, when heated at 600 F f or 1 hr and aooled to 
room temperature while confined in a retaining ring having inside diameter 
equal to the nominal outside diameter of ring plua or minus 0.001 in., shall 
retain not less than 90f of the original free gap opening. 

5. QIIALITY: Finished rings ahall be uniform in quality and aonditioa, clean, 
sound, and free from foreign materials and from internal and external defects 
detrimental to their perfor~nanae. 

6. REPORTS: 

6.1 IInless otherwise specified, the vendor, before the first~shipment, shall 
furnish for each purchase order thres copies of a atatement stating that the 
piston rings will conform to the chemical and physical requirements specified. 
This report shall include the purchase order number, material specification 
number, and part number. 

6.2 IInless othez~vise speaified, the vendor shall Furnish to the purahaser~s 
Materials Laboratory one aopy of a weekly cumulative laboratory report show 
ing the ahemical csomposition and physical properties of typical sleevea cast 
during the period. 

7. PROTECTNE TREATBdENT: Rings shall be protected during shipment and storage 
by a coating of suitable corrosion preventive compound which ia readily re- 
movable by washing iri hydroaarbon solvents. 
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