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ALUMINUM ALLOY HAND FORGINGS AND RINGS
6.3Cu - 0.30Mn - 0.18Zr ~ 0,10V - 0, 06Ti (2219-T852)
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1. SCOPE:

1.1 Form: This specification covers an aluminum alloy in the form of hand forgings and rolled rings.

1.2 Applicafion: Primarily for structural parts subject to warpage during machin
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2.3 Government Publications: Available from Commanding Officer, Naval Publications and Forms
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2.3.1 Federal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods
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2.3.2 Military Specifications:

MIL-H-6088 - Heat Treatment of Aluminum Alloys

2.3.3 Military Standards:

MIL-STD=-649 - Aluminum and Magnesium Products, Preparation for Shipment and Storage

3. TECHNICAL REQUIREMENTS:

3.1.2 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. 161, Method 112, or by other analytical methods approved by purthaser:

min max

Copper 5.8 -6.8

Manganese 0.20 - 0.40
Zirconium 0.10 -0.25
Vanadivm 0.05-0.15
Titanium 0.02 - 0.10
Iron 0. 30
Silicon 0,20
Zinc ' 0. 10
Magnesium 0.02
Other Impurities, each 0.05
Other Impurities, total 0.15
Aluminum remainder

3.2 Condition: Soldtion heat treated, stress-reljeved by compressing, and precipitation heat|treated. The
compressing in|the solution heat treated eondition shall produce a permanent set of 1 - 5%. Heat
treatments shalll be performed in accordance with MIL-H-6088,

3.3 Properties: The product shall conform to the following requirements:

3.3.1 Tensile Propgrties: Shalldbe\as follows, determined in accordance with ASTM B557:

3.3.1.1 Hand Fo s: Test specimens machined from hand forgings 17 in. (432 mm) and ugder in nominal
thickness shall conform to the requirements of Table I. Tests may be waived for any test direction
having less than-2"in. (51 mm) of solid metal. Tests need not be made in the longitudinal direction
unless spe¢ifically required by purchaser.
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Nominal Thickness
Inches

Upto 4, incl

Specimen
Orientation

Longitudinal
Long Trans.
Short Trans.

Longitudinal
Long Trans.
Short Trans.

TABLE I

Tensile
Strength
psi, min

62,000
62, 000
60,000

58, 000
56, 000
56, 000

Yield Strength
at 0.2% Offset
psi, min

50,000
49,000
46,000

44,000
42,000
41,000

Elongation
in 4D
%, min

6
4
3

Longitudinal

" Long Trans.

Short Trans.

Longitudinal
Long Trans.
Short Trans.

Longitudinal
Long Trans.
Short Trans.

Longitudinal
Long Trans.
Short Trans.

Longitudinal
Long Trans.
Short Trans.

57,000
55, 000
55,000

56, 000
54,000
54, 000

54,000
53, 000
53,000

53,000
52, 000
52,000

51,000
50,000
50,000

43,000
41,000
40,000

42,000
41,000
39,000

41,000
40,000
39,000

40, 000
40,000
38,000

39,000
39,000
37,000
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TABLE I (SI)
Tensile Yield Strength Elongation
Nominal Thickness Specimen Strength at 0.2% Offset in 4D
Millimetres Orientation MPa, min MPa, min %, min
Up to 102, incl Longitudinal 427 345 6
Long Trans. 427 338 4
Short Trans. 414 317 3
Over 102 to 152, incl Longitudinal 400 303 6
Long Trans. 386 290 4
Short Trans. 386 283 3
Over 152 to 203, incl Longitudinal 393 296 6
Long Trans. 379 283 4
Short Trans. 379 276 3
Over 203 to 254, incl Longitudinal 386 290 6
Long Trans. 372 283 3
Short Trans. 372 269 3
Over 254 to 305, incl Longitudinal 372 283 6
Long Trans, 365 276 3
Short Trans. 365 269 2
Over 305 to 356, incl Longitudinal 365 2176 6
Long Trans. 358 276 3 -
Short Trans. 358 262 2
Over 356 to 432, incl Longitudinal 352 269 6
Long Trans, 345 269 3
Short Trans. 345 255 2
3.3.1.1.1 Tensil¢ properties of specimens machined from forgings over 17 in. (432 mm) iy} nominal
g thickndss shall be as agreed upon by purchaser and vendor.
3.3.1.2 Rolled Rings:
3.3.1.2.1 Tangential: Test specimens machined from rings 2.5 in. (64 mm) and under in jominal thickness
with axis of ‘specimen tangential to the ring OD (axis parallel to the direction of nolling) shall
confor1n to'the following requirements:

Tensile Strength, min 60, 000 psi (414 MPa)
Yield Strength at 0.2% Offset, min 48,000 psi (331 MPa)
Elongation in 4D, min 6%
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3.3.1.2.2 Axial: Test specimens machined from rings 2.5 in. (64 mm) and under in nominal radial
thickness with axis of specimen parallel to axis of ring (axis transverse to direction of rolling)
shall conform to the following requirements:

Tensile Strength, min 60,000 psi (414 MPa)
Yield Strength at 0.2% Offset, min 46,000 psi (317 MPa)
Elongation in 4D, min 4%

3.3.1.2.3 Tensile properties of specimens machined from rings over 2.5 in. (64 mm) in nominal radial
thickness shall be as agreed upon by purchaser and vendor.

3.3.2 Hardness: Should be not lower than 115 HB/10/500, 115 HB/14.3/1000, or 122 HB/10/1000,
determined in accordance with ASTM E10, but forgings and rolled rings shall not be rejected
on the [basis of bardness il the tensile property requirements are met.

3.4 Quality: The product, as received by purchaser, shall be uniform in quality’and fondition, sound,
] and fr¢e from foreign materials and from internal and external imperfections detrimental to usage of
the pr¢duct.

When gpecified, forgings and rolled rings shall be subjected to a-caustic etch follpwed by visual
examination of the product surfaces for defect indications and/or to ultrasonic ingpection in

accordance with AMS 2630. Standards for acceptance shall‘be as agreed upon by [purchaser and
vendor]. '

4. QUALITY [ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of the product shall supply all samples apd shall be responsi-
ble for performing all required tests. Results of \such tests shall be reported to the purchaser as
required|by 4.5 Purchaser reserves the rightto perform such confirmatory testing as he deems
necessany to ensure that the product conforms to the requirements of this specification.

4.2 Classifidation of Tests:

4,.2.1 Acceptince Tests: Tests to determine conformance to all technical requirements|of this specifica-
¢  tion ar¢ classified as acceptance tests and shall be performed on each lot.

4.2.2 Preprofluction Tests: Test§:to determine conformance to all technical requiremehts of this specifica-
g tion whien AMS 2375 is specified are classified as preproduction tests and shall be|performed on the
first-atticle shipmentiof-a forging or rolled ring to a purchaser, when a change ifl material or pro-
cessing requires reapproval as in 4.4, and when purchaser deems confirmatory testing to be re-
quired.

4,2.2.1 TForl|direct U.S. Military procurement, substantiating test data and, when requested, preproduc-
g tion [forgings or rolled rings shall be submitted to the cognizant agency as dire¢ted by the pro-
curipg activity, the contracting officer, or the request for procurement.

4.3 Sampling: Shall be as follows; a lot shall be all forgings or rolled rings of the same nominal cross-
section and configuration heat treated in the same batch furnace load or charged consecutively in not
more than 8-hr continuous furnace operation:

4.3.1 Composition: At least one sample shall be taken by the producer from each group of ingots poured
simultaneously from the same source of molten metal.

4.3.1.1 Unless compliance with 4. 3.1 is established, an analysis shall be made for each 6000 Ib (2724 kg)
or less of alloy comprising the 1ot except that not more than one analysis shall be required per
piece.

4.3.2 Tensile Properties:
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