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1.

1.1

1.2

2.1

2.2

2.2.

SCOPE:

Type:

This specification covers a centrifugally-cast, alloyed iron in the form of sleeves for the
fabrication of piston rings.

Applicatio

n:

Primarily for use as top compression rings in aircraft piston engines. Rings usually require
chromium plating for compatibility with the cylinder barrel material.

APPLICABL

The followin
applicable is
order.

ASTM Pu
Available
ASTM A 2
ASTM E §
ASTM E §
ASTM E 1
ASTM E 3
U.S. Govd

Available

E DOCUMENTS:

blications:

47

M
8
51

g publications form a part of this specification to the extent specified 1
ssue of referenced publications shall be the issue in effect on the date

from ASTM, 1916 Race Street, Philadelphia, PA-49103-1187.

Evaluating the Microstructure of Graphite in Iron Castings
Tension Testing of Metallic Materjals

Tension Testing of Metallic Materials (Metric)

Rockwell Hardness and Rockwell Superficial Hardness of Mg
Chemical Analysis of Castron - All Types

rnment Publications:

from Standardization Documents Order Desk, Building 4D, 700 Robbi

Philadelphia, Pa 19111-5094,

1 Military

MIL-STI

Standards:

D-794

Parts and Equipment, Procedures for Packaging and Pag

erein. The
of the purchase

tallic Materials

hs Avenue,

king of
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3. TECHNICAL REQUIREMENTS:

3.1 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:

3.2 Condition:
Rings sha

3.2.1 Fabricat
anneale

3.2.2 Finish: S

3.3 Properties;

Shall conf

3.3.1 Test Spgcimens: Shall be as follows, determined on specimens prepared as if

min max
Total Carbon 285 - 3.50
Manganese 0.50 - 1.00
Silicon 1.00 - 1.65
Phosphorus - - 0.30
Suifar — 012
Molybdenum 0.35 - 0.65
Copper 0.35 - 0.65

| be supplied in the following condition:

1, hardened, and tempered.

brm to the following requirements:

3.3.1.1 Tensilg

with ABTM E 8 or ASTM-E 8M.
3.3.1.2 Modul

flexure

specinpen.
3.3.1.3 Hardn

3.3.2 Finished Rings: Shall meet the following requirements:

on: Rings shall be machined from centrifugally-Cast sleeves which ha

ides of rings shall be ground or lapped..Péfiphery shall be turned smg

e Strength: Shall be not lower than 88,000 psi (607 MPa), determined

Is of ElastiCity: Shall be not lower than 20,000,000 psi (138 GPa), det
by applying a steadily increasing load to the 0.260 inch (6.60 mm) fa

ve been

oth.

4.3.2:

in accordance

Brmined in
te of the

pSs” Shall be 24 - 30 HRC, or equivalent, determined in accordance with ASTM E 18.

3.3.2.1 Hardness: Shall be 24 - 30 HRC, or equivalent, determined in accordance with ASTM E 18.
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3.3.2.2 Microstructure: Shall consist of tempered, partly-spheriodized martensitic matrix with
evenlydistributed, isolated particles of cementite, evaluated in accordance with ASTM A
247. Graphite shall be present for most part as temper carbon nodules; primary graphite
shall exist only as small, isolated areas. Free ferrite shall be absent.

3.3.2.3

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 in (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 (x 0.076

mm).

3.3.24

equal fo the nominal OD of ring + 0.0005 inch (x 0.013 mm), the portion of p
each dide of the gap equal to 20% of the nominal OD of the ring shall be'tigh
space between the balance of ring periphery and ID of gage shall be net'gre
0.000§ inch (0.013 mm) at any point and not less than 85% of the periphery

be lig

source

3.3.2.5 Flatne

is appl

(x0.02
face a
metho

contag
betweg

wavy.

3.3.2.6

OD of

openirn

3.4 Quality:

Rings, as

foreign m4g

3.5 Tolerance
Rings sha

3.5.1

Heat S
cooled

Light-Tightness of Periphery: When finished ring is placed in a circular gage whose ID is

-tight. Intermittent or fuzzy light shall be considered the same as light
shall be a 40-watt lamp.

5s: When weight of not more than 0.50 pounds/inch (8.9 kg/m) of nom
jed to a ring supported in a gage having the same hominal diameter 4
b mm), -0.000, and having the same interior angle as the nominal ang
nd periphery of ring, the ring shall show, by light gage, bluing, or other
1, at least line contact around not less than 85% of the side face of thg
t may be anywhere between the inside and outside circumference an
bn these limits on any one ring. This/contact shall indicate that ring fac

tability: Finished rings, heated at 600°F + 10 (316°C % 6) for 60 minut
to room temperature while confined in a retaining ring having ID equz
ring £ 0.001 inch (+ .025 mm), shall retain not less than 90% of the g

g.

received'by purchaser, shall be uniform in quality and condition, soun
terials and from imperfections detrimental to usage of the rings.

eriphery on
t-tight. The
ater than

of the ring shall
-tight. Light

inal OD of ring
0.001 inch

le between side
acceptable

P ring. This

i may vary

es are not

s +5 and
| to the nominal
riginal free gap

1, and free from

[

Il conform to the following:

(0.013 mm).

Squareness of Periphery: The ring periphery shall be square with the sides within 0.0005 inch
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3.5.2 Wall Thickness: 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.

4. QUALITY ASSURANCE PROVISIONS:

41

Responsibility for Inspection:

The vendor of rings shall supply all samples for vendor’s tests and shall be responsible for
performing all required tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the rings conform to the requirements of

this specifi
4.2 Classificati

Tests for a

tests and shall be performed prior to or on the first-article shipment of a ring to a

each melt
asin4.4.2
421 Fordirec
preprodu

procuring

4.3 Sampling g

Shall be in
hours and

4.3.1 Composi

chilled pe
of prover

from the

4.3.2
shall be ¢
specimer
finished 1
0.260 inc

4.3.3 Hardness

Mechaniq

cation.

on of Tests:

| technical requirements of this specification are acceptance testsiang

pr lot as applicable, when a change in material and/or processing requ
and when purchaser deems confirmatory testing to be required.

U.S. Military procurement, substantiating test data and, when reques
ction test material shall be submitted to the cognizant agency as direc
activity, contracting officer, or request for procdrement.

nd Testing:

accordance with the following; a lot shall be all sleeves cast in eight G
neat treated in a single furnace charge:

ion: At least one sample from*each melt. If composition is determined
ncil-type specimen is preferred for carbon determinations but other ty
accuracy may be used¢lf*composition is determined on sleeves, a sq
Gleeve shall be used.

al Properties: At least one specimen from each lot of sleeves. Blanks
ut longitudinally. from representative sleeve after final heat treatment.
s shall beqmachined to have a cross section not less than the cross s
ng. Modulus of elasticity specimens shall be machined to rectangular
h + 0005 (6.60 mm £ 0.13) wide and 0.140 inch £ 0.005 (3.56 mm = (

preproduction
purchaser, on
ires reapproval

ted,
ted by the

onsecutive

on the melt, a
pes of samples
lid sample cut

for specimens
Tensile

ection of the

cross section
.13) thick.

:"Specimens shall be those on which tensile strength or modulus of e

asticity is

determined and shall be not less than one ring of each part number in each shipment.

434
vendor.

4.3.5

Heat Stability: One ring from each shipment.

Microstructure, Circularity, Light-Tightness, and Flatness: As agreed upon by purchaser and
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