AEROSPACE AMS 4148
MATERIAL

Saciety of Automotive Engineers, Inc. SPECIFICATION | tssuee  5-15-71

TWO PENNSYLVANIA PLAZA, NEW YORK. N.Y. 10001 Revised

ALUMINUM ALLOY DIE FORGINGS
5.6Zn - 2.5Mg - 1.6Cu ~ 0.24Cr (7175-T66)
Solution and Precipitation Heat Treated

1. SCOPE:

1.1 Form: This specification covers an aluminum alloy in the form of high strength die forgings and
forging stock.

1.2 Application: Primarily for parts requiring a high level of mechanical properties.

APPLICABLE DOCUMENTS: The following publications form a part of this spegification to the extent
specified herein. The latest issue of Aerospace Material Specifications (AMS) shall apply; the appli-
cable isspue of other documents shall be as specified in AMS 2350.

2.1 SAE Publications: Available from Society of Automotive Engineers{ Inc., Twd Pennsylvania Plaza,
New Yok, New York 10001.

2.1.1 Aerospace Material Specifications:

AMS 2201 - Tolerances, Aluminum and Aluminum Alloy Bar, Rod, Wire
and Forging Stock, Rolled or Drawn

AMS 4350 ~ Standards and Test Methods
AMS 4375 - Approval and Control of Critical Forgings

AMS 2808 - Identification, Forgings
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2.2 ASTM Publications: Available from American Society for Testing and Materials, 1916 Race Street,
Philadellphia, Pennsylvania 19103.

ASTM E8 - Tension Testing of Metallic Materials
ASTM E10 - Brinell Hardnes$ of Metallic Materials
ASTM E34 - Chemical Anglysis of Aluminum and Aluminum Base Alloys

2.3 Government Publications: Available from Superintendent of Documents, Goverynment Printing Office,
Washington, D. C£20402.

2.3.1 Feddqral Standards:

'‘All technical reports, including standards ap

Feddral Test Method Standard No. 151 - Metals; Test Methods

[

TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight, determined by wet chemical
methods in accordance with ASTM E34, by spectrographic methods in accordance with Federal Test
Method Standard No. 151, Method 112, or by other approved analytical methods.
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min max
Zinc 5.1 -6.1
Magnesium 2.1 -2.9
Copper 1.2 -2.0
Chromium 0.18 - 0.30
Iron -= 0.20
Silicon - 0.15
Manganese - 0. 10
Titanium - 0.10
Other Impurities, each - 0.05
Other Impurities, total - 0.15
Aluminum remainder

3.2 Condition: The productshall-besupplied-inthefollowingcomtition:

3.2.1 Die Forgings: | Solution and precipitation heat treated to develop the required mechanifal properties.

3.2.2 Forging Stock:[ As ordered by the forging manufacturer.

3.3 Properties:

3.3.1 Tensile Propenties: Test specimens and testing procedures shall be in accordance with ASTM ES.

3.3.1.1 Die Forgings, Parallel to Grain Flow: Test specimené’machined from forgings nof over 3 in.

(76.2 mm) ;ﬁl thickness, or from prolongations on suéh forgings, with the specimen| axis approxi-
mately parallel to the forging flow lines shall conform to the following requirements:
. . 2
Tensile Strength, min 86, 000 psi (593 MN/m2
Yjeld Strength at 0.2% Offset, min 76,000 psi (524 MN/m
Efongation in 2 in, (50.8 mm).or 4D, min 7%
3.3.1.2 Die Forging, Across Grain Flow: Test specimens machined from forgings not over 3 in.
(76.2 mm) ip thickness, or from prolongations on such forgings, so that the specimlen axis is
transverse flo the forging flow lines shall conform to the following requirements:
Tnsile Strength, min 77,000 psi (531 MN/m?
Yjeld Strength'at 0.2% Offset, min 66, 000 psi (455 MN/mz)
Elongation™ in 2 in. (50,8 mm) or 4D, min 4%
3.3.1.3 I the sectioh thickness of the forging is greater than 3 in. (76.2 mm), the tensile pfoperties
(parallel and transverse to grain flow) shall be as agreed upon by purchaser and vendor.
3.3.1.4 The elongation requirement shall not apply to test specimens having a gage length diameter less
than 0.25 in. (6.35 mm) or located in immediate proximity to an abrupt change in section thickness,
or located so that any part of the specimen gage length is located within 1/8 in. (3.2 mm) of the
trimmed flashline.

3.3.2 Hardness: Should be not lower than 140 HB/10/500 or HB/14.3/1000, or not lower than 145
HB/10/1000, determined in accordance with ASTM E10, but forgings shall not be rejected on the basis
of hardness if the tensile properties are met.

3.3.3 Forging Stock: When a sample of stock is forged to a test coupon and heat treated in the same manner

as forgings, tensile test specimens taken from the heat treated coupon shall have properties not lower

than those specified in 3.3.1.1, 3.3.1.2, and 3.3.2.

If test specimens taken from the stock after

heat treatment in the same manner as forgings have properties not lower than those specified in
3.3.1.1, 3.3.1.2, and 3.3.2, the tests shall be accepted as equivalent to tests of a forged coupon.
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Quality: The product shall be uniform in quality and condition, clean, sound, and free from foreign mate-
rials and from internal and external imperfections detrimental to fabrication ortoperformance of parts.

Tolerances: Unless otherwise specified, tolerances for forging stock shall conform to all applicable
requirements of AMS 2201.

4. QUALITY ASSURANCE PROVISIONS:

4.1

4.2

4.2.1

4.3

4.3.1

4.3.1.

'S

.3.2

4.4

4.5

4.5.1

Responsibility for Inspection: The vendor shall supply all samples and shall be responsible for per-
forming all required tests. Results of such tests shall be reported to the purchaser as required by
4.5. Purchaser reserves the right to perform such confirmatory testing as he deems necessary to
assure that material conforms to the requirements of this specification.

Classification of Tests:

Routine|Control Tests: Tests of die forgings to determine conformance tq all tpchnical requirements
of this gpecification and of forging stock to determine conformance to compositipn (3. 1) requirements
of this gpecification are classified as routine control tests.

n__Iio

Periodi¢ Control Tests: Tests of forging stock to determine conformance to the¢ requirements of 3. 3. 3
are clagsified as qualification and/or periodic control tests.

Sampling 1

At least|one sample shall be taken from each group of ingots poured simultaneou sly from the same
source ¢f molten metal by the producer and analyzed to determine conformance to 3. 1. Ingots not
conformiing to this specification shall be rejected. Complete ingot analysis recdrds shall be available
to the pyrchaser.

1 Unlegs compliance with 4. 3.1 is established, an analysis shall be made for ehch 6000 1b (2724 kg)
or less of material comprising the 16t, except that not more than one analysig shall be required per
piece

Unless otherwise specified,~at'least two specimens shall be taken from a forging in each lot or from a
forging prolongation representative of forgings in each lot to determine conformance to 3.3.1. One
specimeh shall be taken with axis parallel to grain flow and one with axis across|grain flow.

A lot shgll consist-of all forgings of the same configuration heat treated and aged together. For forg-
ings heat treated in a continuous furnace maximum lot size shall be 2000 1b (908|kg) of forgings weigh-
ing 5 1b |(2+3(kg) or less, or 6000 Ib (2724 kg) of forgings weighing over 5 1b (243 kg), and charged

consecutlively during continyous furnace operation

Approval: When specified, approval and control of critical forgings shall be in accordance with
AMS 2375,

Reports:

The vendor of forgings shall furnish with each shipment three copies of a report stating that the chem-
ical composition conforms to the requirements specified in 3.1 and showing the results of tests on each
lot to determine conformance to all other technical requirements of this specification. This report
shall include the purchase order number, material specification number, size or part number, and
quantity.



https://saenorm.com/api/?name=a401f242ee9a050ac40c6e16ceece742

