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1. SCOPE:

1.1 Formj
forge

1.2 Appli
of hi
stabi

1.3 Class

This specification covers an a]um1num alloy in the for
d rings.

cation: Primarily for structural applications requiring
gh strength, resistance to stress-corrosign cracking, an
lity during machining.

ifications: Rings covered by this specification are cla

of m¢g

Type
Type

1.3.1 Eit
2. APPLI(

chanical stress relief as follows:

1 - Stress-relieved by stretching (7075-T7351)
2 - Stress-relieved by compréssion (7075-T7352)

her type may be suppliedi;-unless a specific type is orde
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2.2 ASTM Publications:
Materials, 1916 Race Street, Philadelphia, PA

2.3

2.3.1

2.3.2 Militan

Available from American Society for Testing and

ASTM B557
ASTM B557M
ASTM B594
ASTM B660

ASTM EI0
ASTM E34

19103.

Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy
Products

Tension Testing Wrought and Cast Aluminum- and Magensium-Alloy
Products, (Metric)

Ultrasonic Inspection of Aluminum-Alloy Products for Aerospace
Applications

Packaging/Packing of Aluminum and Magnesium Products

Brinell Hardness of Metallic Materials

Chemical Analysis of Aluminum and Aluminum Alloys

ASTM E1004
ASTM G47

U.S. Govearnment Publications: Avaﬁ]able from Commanding Officer)

Conductivity
Determining Susceptibility to Stress-CorrosioniCrac
High-Strength Aluminum Alloy Products

tlectromagnetic (tEddy-Current) Measurements of E]echical

ing of

Naval

Publicatilons and Forms Center, 5801 Tabor Avenue, Phitadelphia, RA 19120.

Militanly Specifications:

MIL-H-6088 - Heat Treatment of Aluminum Al}oys

y Standards:

MIL-STD-1537 - Electrical Conductivity Test for Measurement of |Heat

TECHNICAL

REQUIREMENTS:

Treatment of AJuminum Alloy, Eddy Current MetHod

Composi tijon:

purchaser|

t
determineld by wet chemiecal methods in accordance with ASTM £34, RQy
e

Shall conform -to the following percentages by weigh

spectrochemical methods, or by other analytical methods acceptablle to
min max
Zinc 5.1 - 6.1
Magnesium 2.1 -2.9
Copper 1.2 -2.0
Chromium 0.18 - 0.28
Iron -- 0.50
Silicon -- 0.40
Manganese -- 0.30
Titanium -- 0.20
Residual Elements, each -- 0.05
Residual Elements, total -- 0.15
Aluminum remainder
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3.2 Condition:

treatments shall be performed in accordance with MIL-H-6088:

3.2.1 Type 1:

permanent set of 1 - 5%, and precipitation heat treated.

3.2.2 Type 2:

a permanent set of 1 - 5%, and precipitation heat treated.
compression, primary forces shall be applied in the axial direction and on

individual rings approximating final dimensions.

3.3 Properties:

Rings shall conform to the following requirements:

3.3.1 Tensile Properties:

3.3.1.1 Rlings with OD to Wall Thickness Ratio Less than 10:“ Shal

pon by purchaser and vendor,
3.3.1.2 J

ings with OD to Wall Thickness Ratio of 10 ér Greater:

ccordance with Table I, determined in acedrdance with AS

557M. Tensile tests are not required 4nvany direction f
pecimen at least 2.50 inches (63.5 mm) in length cannot
TABLE I
Nominal Thickness
at Time df Heat
Treatnent Specimen Tensile Yield Strengt
Inchgs Orientation Strength at 0.2% Offse
(See 3.3.J1.2.1) (See 3.3.1.2:2) psi, minimum psi, minimum
Up to (3, incl Tangential 66,000 54,000
Axial 64,000 50, 000
Radial 61,000 50,000
Over 3 to |4, incl Tangential 64,000 53,000
Axial 63,000 48,000
Radial 60, 000 48,000
Over 4 to |5, incl Tangential 62,000 51,000
Axial 61,000 46,000
Radial 58,000 46,000
Over 5 to 6, incl Tangential 61,000 49,000
Axial 59,000 44,000
Radial 57,000 44,000

Rings shall be supplied in the following condition; heat
Solution heat treated, stress relieved by stretching to produce a

Solution heat treated, stress relieved by compression to produce
During

| be as agreed

bhall be in

M B557 or ASTM
rom which a

be obtained. .

Elongation
in 4D
%, minimum
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TABLE 1 (SI)
Nominal Thickness
at Time of Heat
Treatment Specimen Tensile Yield Strength Elongation
Millimetres Orientation Strength at 0.2% Offset in 4D
(See 3.3.1.2.1) (See 3.3.1.2.2) MPa, minimum MPa, minimum %, minimum
Up to 76, incl Tangential 455 372 7
Axial 441 345 4
Radial 421 345 3
Over 76 to 102, incl Tangential 441 365 7
Axial 434 331 3
Radial 414 331 2
Over 102 to |27, incl Tangential 427 352.° 7
Axial 421 3V7 3
Radial 400 317 2
Over 127 to 52, incl Tangential 421 338 6
Axial 407 303 3
Radial 393 303 2
3.3.1.2.1 Thickness is the smaller of the wall thickness (one-half fhe
dlifference between nominal 0D and nominal ID) and height (axial)
dfimensions.
3.3.1.2.2 Thngential requirements apply to'specimens machined with gxis of
specimen tangential to the ring OD (parallel to the direction of
rb11ling). Axial requirements apply to specimens machined|with axis of
specimen parallel to the(ring axis (long-transverse to th¢ direction
of rolling). Radial reguirements apply to specimens machjned with
akis of specimen parallel to the radius of the ring (shori-transverse
tb the direction of rolling). A1l specimens shall be machined from
the core of the(ming.
3.3.1.2.3 E[longation requirements do not apply to test specimens haying a
gpge-length-diameter less than 0.250 inch (6.35 mm), or located in
immediate proximity to an abrupt change in section thickness, or
lpcatéd so that any part of the specimen gage length is lpcated within
0. 125~inch (3.18 mm) of the trimmed flash line.
3.3.1.2.4 Tensile property requirements for rings with nominal thickness at time

of heat treatment over 6 inches (152 mm) shall be as agreed upon by

purchaser and vendor.

3.3.2 Hardness:

Should be not lower than 130 HB/10/500 or 135 HB/10/1000,

determined in accordance with ASTM E10, but the rings shall not be
rejected on the basis of hardness if the applicable tensile property

requirements are met.

3.3.2.1
thickness shall be as agreed upon by purchaser and vendor.

Hardness requirements for rings over 5 inches (127 mm) in nominal

F
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AN 3.3.3 Stres

s-Corrosion Resistance: Specimens cut from rings shall meet the

stres

3.3.3

) conductivity test of 3.3.3.1 and shall exhibit no evidence of

s-corrosion cracking when tested in accordance with 3.3.3.2. The

test of 3.3.3.2 need not be performed on rings meeting the requirements of

.1.1 and 3.3.3.1.2.

3.3.3.1 Conductivity: Shall be as follows, determined on the surface of the

@ S

v

3.3.3.1.2
U/

T = ot

3.3.3.1.3

3T TV

3.3.3.1.4 1
] a
p

3.3.3.2 Str

/) sample 1n accordance with ASTM E1004 using equipment calibrated in
accordance with MIL-STD-1537:

3.3.3.1.1 If the conductivity is 40.0% IACS (International Annealed Copper

perties meet
pecified requirements, the rings are acceptable.

f the conductivity is 38.0% - 39.9% IACS (22.0 - 2321 MS/m), incl, if
ne tangential tensile properties meet the specified requfirements, and
f the tangential yield strength does not exceed the speclified minimum
y more than 11,900 psi (82 MPa), the rings are“acceptablp.

f the conductivity is between 38.0 - 39.9% IACS (22.0 -
nd the tangential yield strength exceeds “the specified minimum value
y more than 11,900 psi (82 MPa), the rings shall be give additional-
recipitation heat treatment. If, after such treatment, [the rings

ret the requirements of 3.3.1 and~3.3.3.1.1 and 3.3.3.1.p, the rings
re acceptable.

f the conductivity is below'38.0% IACS (22.0 MS/m), the
cceptable but may be re-heat treated or given additional
recipitation heat treatment to meet the specified requirpments.

ings are not

pss-Corrosion Cracking Resistance: Specimens as in 4.3.56 from rings

] 0.7
evi
spe
par
acc

3.3.4 Grain

b0 1nch (19.05 mm). and over in Teast dimension, shall shpw no
dence of stresS-corrosion cracking when stressed to 75% pf the
Cified minimum tangential yield strength with axis of lopding _
allel to the“axial direction of the ring. Test shall be| conducted in
brdance with ASTM G47.

Flow:> Shall be as specified on the drawing or as agreed upon by

3.4 Quality
detrime

3.4.1 Each

s
N

purcﬁfser and vendor.

: Rings, as received by purchaser, shall be uniform in quality and

condition, sound, and free from foreign materials and from imperfections

ntal to usage of the rings.

ring shall be ultrasonically inspected in accordance with ASTM B594

) and shall meet the Class A acceptance limits of that specification.



https://saenorm.com/api/?name=a6475f143dd983471e788e0426d5566a

AMS 43118

-]

Page 6

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of rings shall supply all samples

p for vendor's tests and shall be responsible for performing all required
tests. Results of such tests shall be reported to the purchaser as required
by 4.5. 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 specification.

4,2 Classification of Tests:

4,2.1 Acceptance Tests: Tests to determine conformance to requirements for
compos$ition (3.1), tensile properties (3.3.1), hardness (3.3.2),
stresg-corrosion resistance (3.3.3), and ultrasonic soundness|(3.4.1) are

classjfied as acceptance tests and shall be performed onceach (lot.

4.2.2 Periogic Tests: Tests to determine conformance to requirementys for
stresg-corrosion cracking resistance (3.3.3.2) and grain flow [(3.3.4) are
classjfied as periodic tests and shall be performed at a frequency
selected by the vendor unless frequency of testing is specified by

purchaser.

4.2.3 Preproduction Tests: Tests to determine‘conformance to all tgchnical

requirements of this specification when“AMS 2375 is specified [are

class
the f
mater

purcha

4.2.3.1 For

req
age%
req

4.3
p solutio
continu
heat tr

4.3.1

metal.

purcha

4.3.1.1

Sampling:

Composition:

fied as preproduction tests and“shall be performed prion
rst-article shipment of a ripng'to a purchaser, when a ch
al and/or processing requires reapproval as in 4.4, and
ser deems confirmatory testing to be required.

direct U.S. Military.procurement, substantiating test da

to or on
ange in
when

ta and, when

ested, preproduction/rings shall be submitted to the cognizant

cy as directed by the procuring activity, contracting of
est for procurement.

Shall beras follows; a Tot shall be all rings of the
heat treated in the same batch furnace Toad or consecut
us furnace in an eight-hour period and solution and pred
ated-as a unit:

ficer, or

same size
ively in a
ipitation

of ingots poured simultaneously from the same source of
Complete ingot analysis records shall be available to

ser at the producer's facility.

er from each

moliten
the

Unless compliance with 4.3.1 is established, an analysis shall be made

for each 4000 pounds (1814 kg) or less of alloy comprising the lot
except that not more than one analysis shall be required per piece.

N
"
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A

4.3.2

4.3.3

4.3.4

4.3.5

~ 4.4

A
4.5

4.5.1

g

4.5.2

Tensile Properties: Except when testing in one or more directions is not
required by 3.3.1, tensile specimens in the tangential, axial, and radial
directions shall be taken from a ring, ring prolongation, or ring segnent
representing the lot. When ring segments are used for testing, the
segments shall be cut from a ring which has been solution heat treated and
stress-reljeved with the production rings. Solution heat treated and
stress-relieved ring segments shall be included in each precipitation heat

4.3.2.1

treatment furnace load.

When requested by purchaser, at least one-half of each ring segment
obtaineq as in 4.3.2 or one-half of each ring prolongation tested shall

be submitted to the purchaser with the rings represented,

Hard

prop
tens

Eleg

ness: Each ring. If hardness of any ring indicates, Tow
erties, the ring having the lowest hardness shall be) tes
ile properties.

trical Conductivity: Shall be taken on all rings and on

tang
Stre

ential tensile specimens required in 4.3.2.

ss-Corrosion Cracking Resistance: Samples shall be take

AEErov
accord

or 1
(19.

Reportls

The
the
speq
conf
to 1
orde

The

ing prolongation.
05 mm) cube.

Specimens shall beinot smaller than a

al: When specified, approval and control of forgings sh
ance with AMS 2375.

S:

vendor of rings shall.furnish with each shipment a repor
chemical composition/conforms to the requirements of thi
ification and showing the results of tests on each ot t
ormance to the ather acceptance test requirements and, w
he periodic test requirements. This report shall includ
r number, JJot number, AMS 4311B, size or part number, an

vendor'of finished or semi-finished parts shall furnish

shigment a report showing the purchase order number, AMS 431

or d
for

thér-direct supplier of rings, part number, and quantity.

tensile
ted for

each of the

h from a-ring
0.750 1inch .

a11 be in

t stating that
5
b determine
hen performed,
the purchase
quantity.

with each

1B, contractor
When rings
pr, that

vendor shall inspect each lot of rings to determine conformance to the
requirements of this specification and shall include in the report either
a statement that the rings conform or copies of laboratory reports showing

the

results of tests to determine conformance.
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