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PISTON RINGS, CENTRIFUGALLY-CAST IRON

1.

SCOPE:

1.1 Type: Th

1.2 Applicatifn:

form of s

and dual

APPLICABLE

Is specification covers a centrifugally-cast, alloyed 1
leeves for the fabrication of piston rings.

Primarily for use as top compression rings, oil sg
pil control rings in aircraft piston engines.

DOCUMENTS: The following publications form a part of

specificat
referenced

ion to the extent specified hereiny:The applicable is
publications shall be the issue in-effect on the date

purchase ofder.

2.1 ASTM Publ

2.2 U.S. Govenrnment Publications:

cations: Available from ASTMW, 1916 Race Street, Phils

19103-1187.

ASTM A 247

ASTM E 8
ASTM E 8M
ASTM E 18

ASTM E 35

Evaluating the Microstructure of Graphite in lron C

Tension Testing ofi-Metallic Materials

Tension Testing‘of Metallic Materials (Metric)

Rockwell Hardness and Rockwell Superficial Hardness
Materials

1 - Chemical (Apalysis of Cast Iron - All Types

Available from Standardization Do

Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19

2.3.1 Militar

Standards:

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of

ron in the

raper rings,

delphia, PA

of Metallic

111-5094.
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TECHNICAL REQUIREMENTS:

Composition: Shall conform to the following percentages by weight,
determined on specimens as in 4.3.1 by wet chemical methods in accordance
with ASTM E 351, by spectrochemical methods, or by other analytical methods
acceptable to purchaser:

min max
Total Carbon 2.85 - 3.50
Manganese 0.50 - 1.00
Silicon 0.95 - 1.45
Phosphorus - 0.50
Sulfur - 0.10

Condition: | Rings shall be supplied in the following condition:

.1 Fabricatipn: Rings shall be machined from centrifugal Fy-cast slleeves
which have been annealed and normalized.

.2 Einish: $ides of rings shall be ground or lapped. Periphery shall be
turned smqoth.

Properties: | Shall conform the the following-¥equirements:

.1 Test Specimens: Shall be as follows, determined on specimens prgpared as
in 4.3.2:

.1.1 Tensile[Strength: Shall be not. lower than 70,000 psi (483 MPa)),
determined in accordance with-ASTM E 8 or ASTM E 8M.

.1.2 Modulus |of Elasticity: _‘Shall be not lower than 17,000,000 psi
(117 GPd), determined (im* flexure by applying a steadily increaging load
to the (-260 inch (6(60 mm) face of the specimen.

.1.3 Hardness: Shald/be 95 - 105 HRB, or equivalent, determined ir

accorda1ée with JASTM E 18.

.2 Finished Rings?Y Shall meet the following requirements:

.2.1 Hardness: Shall be 95 - 105 HRB, or equivalent, determined in
accordance with ASTM E 18.

.2.2 Microstructure: Shall consist of temper carbon nodules in a uniform
pearlitic matrix, evaluated in accordance with ASTM A 247. Small
amounts of free ferrite associated with the graphite are permissible.
Any particles of cementite shall be small and isolated.
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.3.2.3

Circularity:

The diameter through the gap shall exceed the

diameter

90 degrees from the gap by not less than 0.0025 inch/inch (0.0025 mm/mm)
of nominal ring diameter when finished ring is held around its periphery
by a flexible steel band 0.0045 - 0.0055 inch (0.114 - 0.140 mm) thick
and of width approximately equal to that of the ring and whose inside
circumference is equal to the nominal outside circumference of ring
+0.003 inch (x0.76 mm).

.3.2.4 Light

-Tightness of Periphery: When finished ring is placed

in a

circular gage whose ID is equal to the nominal OD of ring +*0.0005 inch
(0.013 mm), the portion of periphery on each side of the gap equal to
20% of_the nominal OD of the ring shall be light-tight. The space

betwe
great
of th
Tuzzy|
shall
.3.2.5 Flatn
nomin
same
same
of ri
metho
of th
outsi
ring.

.3.2.6 Heat §

en the balance of ring periphery and ID of gage shall

er than 0.0005 inch (0.013 mm) at any point and notnrle
e periphery of the ring shall be light-tight. Intermit
light shall be considered the same as light-tight. Lid
be a 40-watt lamp.

pss: When weight of not more than 0.50 pound/inch (8.
al OD of ring is applied to a ring supported in a gage
nominal diameter +0.001 inch (+0.025 mm); -0.000, and N

ng, the ring shall show, by light gage, bluing, or otheg
d, at least line contact around.net less than 85% of t
e ring. This contact may be anywhere between the insid
e circumference and may vary,between these limits on g
This contact shall indicate that ring side faces are

tability: Finished rings, heated at 600°F + 10 (316°C

60 min
retain

(z0.025 mm), shall retain not less than 90% of the original 1

openir
-4 Quality:
conditior
detriment

.5 Tolerancd

utes £ 5 and cooled-to” room temperature while confined
ing ring having ID ‘equal to the nominal OD of ring 0.(

g-

Rings, as\received by purchaser, shall be uniform in
, sound,(and free from foreign materials and from impe
ral to-.usage of the rings.

bs: ~Rings shall conform to the following tolerances:

|

e not
s than 85%
ent or
ht source

D kg/m) of
having the
aving the

interior angle as the nominal angle between side face gnd periphery

r acceptable
he side face
e and

ny one

not wavy.

+ 6) for
in a

01 inch
'ree gap

quality and
fections

.5.1 Squareness of Periphery: The ring periphery shall be square with the

sides w

.5.2 Wall Thickness:

ithin 0.0005 inch (0.013 mm).

Shall be within the limits specified on the drawing but

shall not vary more than 0.004 inch (0.10 mm) throughout the circumference
of any one ring.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibili

ty for Inspection: The vendor of rings shall supply a

0

tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the rings conform to

the requirem

4.2 Classificati

ents of this specification.

on of Tests: Tests for all technical requirements are

Il samples

for vendor"s tests and shall be responsible for performing all required

acceptance tests and preproduction tests and shall be performed prior to on
the first-article shipment of a ring to a purchaser, on each melt or lot as

capproval

applicable,

as in 4.4.2
4.2.1
requested,
agency as
request fg

4.3 Sampling and

For direct U.S. Military procurement, substantiating test data af

when a change in material and/or processing requires r
and when purchaser deems confirmatory testing to be-x

preproduction test material shall be submitted. @0 the
directed by the procuring activity, contracting office
r procurement.

Testing: Shall be in accordance with<{the following;

shall be all
treated iIn 3

4.3.1

Compositi
determine
carbon de
used. If

the sleev

Mechanica

sleeves cast iIn a period of eight consecutive hours ai
single furnace charge:

bn: At least one sample from each’ melt. 1T compositior
0 on the melt, a chilled pencil-type specimen is prefer
terminations but other typescof samples of proven accur]
e shall be used.

Properties: At least one specimen from each lot of s

Blanks for

sleeves af
to have a

ring. Modyllus of elasticity specimens shall be machined to recta

Cross sect
0.140 inc

Hardness:
of elastid

specimens shall be-cut longitudinally from representa
ter final heat treatment. Tensile specimens shall be m
cross section(not smaller than the cross section of th

+

fion 0.260«inches + 0.005 (6.60 mm + 0.13) wide and

h = 0.0054¢3.56 mm = 0.13) thick.
Speecimens shall be those on which tensile strength or
ity~is determined and shall be not less than one ring

part numbe

r-in _each shipment.

Microstructure, Circularity, and Light-Tightness:

purchaser
-5

.6

Heat Stability:
Light-Tightness of Periphery:

and vendor.

One ring from each shipment.

Approval:

use are supplied, unless such approval be waived by purchaser.

-

s

bquired.

nd, when

cognizant
the

lot
d heat

is
red for
acy may be

composition is determined onh' sleeves, a solid sample cyt from

leeves.
Live
hchined

e finished
ingular

modulus
bf each

As agreed upon by

Not less than one ring from each lot.

.1 Sample rings shall be approved by purchaser before rings for production
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