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3. TECHNICAL REQ
3.1 Composition
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jing/Packing of Aluminum and Magnesium Products
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is of Magnesium and Magnesium Alloys by Atomic Emission Spectrometry
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JIREMENTS

ngs shall conform to the percentages by weight shown in Table 1, determin
with ASTM B954 , or by other analytical methods acceptable to purchaser.

TABLE 1 - COMPOSITION

Element min max
Yttrium 3.7 4.3
Neodymium 2.0 25
Zirconium 0.40 1.0
Other Rare Earths (3.1.1) -- 1.9
Zinc + Silver = 0.20
Lithium -- 0.2
Manganese -- 0.03
Copper -- 0.02
Iron -- 0.010
Nickel -- 0.005
Other Elements, each (3.1.2) -- 0.01
Magnesium remainder

ed by spectrochemical

3.1.1 Other Rare Earths shall be principally Heavy Rare Earths (e.g., Gadolinium, Dysprosium, Erbium, Ytterbium)

(See 8.2).

3.1.2 Determination

not required for routine acceptance.
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3.2 Condition

Solution and precipitation heat treated to the T6 temper.

3.3 Casting

Castings shall be produced from metal conforming to 3.1. Metal remelted from previously analyzed ingot may be poured
directly into castings. Furnace or ladle additions of grain-refining elements or alloys shall be added to the melt. Molten

metal taken from alloying furnaces, with or without additions of foundry operating scrap (gates, sprues, risers, and rejected
castings), shall not be poured into castings unless first converted to ingot, analyzed, and remelted or unless the

composition of a samp

le taken after the last addition to the melt conforms to 3.1.
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pecimens shall be netilower than that during pouring of the castings.

Coupons for Cerrosion Specimens

orrosion praoperties are to be determined using integrally-cast coupons (See
nes (75«mm) square by 0.25 inch (6.0 mm) thick.

a}

integrally-cast coupons should remain on castings where possible until

) or less as melted for
I kg) or less of metal

nours and solution and

B 557 with 0.500 inch
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the castings and shall
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(pickle), coupons shall accompany castings through any further processing such as, but not limited to, heat

3.43.1 One or mor
treatment, s
treatment, bl

3.5 Heat Treatment

asting, and etching.

Castings and representative tensile specimens shall be heated to the proper temperature, not exceeding 985 °F (529 °C),
held at heat for the proper time for solution treatment, quenched as required, and reheated to a temperature between
470 °F (243 °C) to 490 °F (254 °C) and held at heat for the proper time for precipitation heat treatment. At least one set of
tensile specimens shall, during each stage of heat treatment, be put into a batch-type furnace with each load of castings or
into a continuous furnace at intervals of not longer than 3 hours. Pyrometry shall be in accordance with AMS2750.
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3.6  Properties

Castings and representative separately-cast tensile specimens produced in accordance with 3.4.2 shall conform to the
following requirements:

3.6.1 Tensile Properties

Conformance to the requirements of 3.6.1.1.1 shall be used as the basis for acceptance of castings except when
purchaser specifies that the requirements of 3.6.1.1.2 apply.

3.6.1.1 At Room Temperature

Shall be as shown in 3j6-1-1-for36- 12 determined-maccordancewith ASTitB-557-
3.6.1.1.1 SeparatelyfCast Specimens
Shall meet the requirements of Table 2.

TABLE 2 - MINIMUM TENSILE PROPERTIES

Property Valuye
Tensile Strength 32.0 ksi(221 MPa)
Yield Strength at 0.2% Offset 25.0ksi (172 MPa)
Elongation in 4D 2.0%

3.6.1.1.2  Specimeng Cut from Castings and Integrally-Cast Coupons
Specimens as in 4.3.4 shall meet the requirements of Table-3.

TABLE 3 - MINIMUM TENSILE PROPERTIES

Proeperty Value
Tensile Strengdth 31.5 ksi (217 MPa)
Yield Strength at 0.2% Offset 22.0 ksi (152 MPa)
Elongation in 4D 2.0%

3.6.1.2 At480 °F

Shall be as shown in 3|6.1.240r 3.6.1.2.2, determined in accordance with ASTM E 21 on specimens heated to 480 °F £ 5
(248 °C + 2.8), held at heatfar'not less than 10 minutes before testing, and tested at 480 °F + 5 (248 °C + 2.8).

3.6.1.2.1  Separately-Cast Specimens
Shall be as shown in Table 4.

TABLE 4 - MINIMUM TENSILE PROPERTIES

Property Value
Tensile Strength 27.5 ksi (190 MPa)
Yield Strength at 0.2% Offset 23.0 ksi (159 MPa)

3.6.1.2.2  Specimens Cut From Castings or From Integrally-Cast Coupons

Specimens as in 4.3.4 shall meet the requirements of Table 5.
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TABLE 5 - MINIMUM TENSILE PROPERTIES

Property Value
Tensile Strength 25.5 ksi (176 MPa)
Yield Strength at 0.2% Offset 18.5 ksi (128 MPa)

3.6.1.3 When properties other than those specified in Table 3 and Table 5 are required, tensile specimens as in 4.3.4
taken from locations indicated on the drawing, from a casting or castings chosen at random to represent the lot,
shall have the properties indicated on the drawing for such specimens. Property requirements may be
designated in accordance with AMS2360, AMS2361, or both.

3.6.2 Corrosion Resistance

Shall not be greater th'kn 0.075 inch (1.91 mm) per year for integrally-cast specimens or, when ‘specified, specimens cut
from castings, determifed in accordance with 3.6.3.1.

3.6.2.1 Corrosion rafe shall be determined in accordance with ASTM B 117 except that, prior t¢ exposure, specimens
shall be accyrately weighed to within £0.01 gram (W,). Specimens shall be exposed to the salt spray for not less
than 120 hgurs. Following exposure, specimens shall be rinsed with<tap water and cleaned of adherent
corrosion prgduct by immersing in a hot [190 °F (87 °C)] 20% chromig acid plus 1% silver nitrate solution for 1 to
2 minutes. Cleaned specimens shall be rinsed in hot water, dried’in~a stream of hot aif, and reweighed (W,).
The measurg¢d weight loss (WL) shall be calculated (W1 - W,) and Used for calculating cprrosion rate, using the
following eqyations:

CR (mg/cmzper day) = % 4. 1)
g.
CR [mils (0.001 inch) peryear] = w x 143.7
(Eq. 2)

where:
WL = Measured weight loss in mg
SA = Total surface|area of specimen-in cm?
EP = Exposure timje in days

D = Density, 1.84 dram/cth’

3.7 Quality

3.7.1 Castings, as received by purchaser, shall be uniform in quality and condition, sound, and free from foreign
materials and from imperfections detrimental to usage of the castings.

3.7.1.1 Castings shall have smooth surfaces and shall be sufficiently cleaned to permit fluorescent penetrant inspection.

3.7.1.2 Castings cleaned by blasting shall be etched in a sulfuric or sulfuric-nitric acid solution to remove not less than
0.002 inch of metal before protective treatment as in 5.2.

3.7.2 Castings shall be produced under radiographic control. This control shall consist of radiographic examination of
castings in accordance with ASTM E 1742, or other radiographic procedures acceptable to purchaser, until proper
foundry technique, which will produce castings free from harmful internal imperfections, is established for each
part number and of production castings as necessary to ensure maintenance of satisfactory quality.


https://saenorm.com/api/?name=9c6e8a96c5d852d5768a6dd10eb33a03

SAE AMS4427C Page 6 of 9
3.7.3 When specified, castings shall be subjected to fluorescent penetrant inspection in accordance with ASTM E 1417.
3.7.4 Radiographic, fluorescent penetrant, and other quality standards shall be as agreed upon by purchaser and
vendor. ASTM E 155 may be used to define radiographic acceptance standards.
3.7.5 Castings shall not be peened, plugged, impregnated, or welded unless authorized by purchaser.
3.7.5.1 When authorized by purchaser, welding in accordance with AMS2694 or other welding program approved by
purchaser may be used.
3.7.6  Castings shall not be impregnated, chemically treated, or coated to prevent leakage unless specified or allowed by

written permission of purchaser, designating the method to be used.

4. QUALITY ASSUR/
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The vendor of casting
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when purchaser deems confirmatory testing to be required.

4.3 Sampling and Testing

Shall be in accordance

4.3.1

4.3.2

with the following:

One chemical analysis specimen from each melt for conformance to ASTM B 953 and 3.1.

properties of specimens cut from castings or from integrally-cast coupons.

4.3.3

Two preproduction castings in accordance with 4.4.1 of each part number.

proval as in 4.4.2, and

One separately-cast tensile specimen in accordance with 3.4.2 from each lot except when purchaser requires
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Except as permitted by 4.3.4.1, one or more castings from each lot when tensile properties are required from

specimens cut from castings. Specimens shall conform to ASTM B 557 and shall be either 0.500 inch (12.7 mm)
diameter at the reduced parallel gage section, subsize specimens proportional to the standard, or standard sheet-
type specimens. For determining conformance to the requirements of 3.6.1.3, if specimen locations are not shown
on the drawing, not less than four tensile specimens, two from the thickest section and two from the thinnest

e cut from a casting or castings from each lot.

When permitted by purchaser, tensile specimens conforming to ASTM B 557 excised from integrally-cast

coupons may be used in lieu of separately-cast specimens (4.3.2) or specimens cut from a casting or castings
(4.3.4). Size, number, and location of integrally-cast coupons shall be as specified by purchaser.

ar and

Two integrally-cast coupons for corrosion resistance testing when required. Location of such coupons shall be as

SAE
4.3.4
section, shall b
43.4.1
4.3.5
agreed upon by
4.4  Approval
4.4.1 Sample castin
castings for pr
4.4.2 Vendor shall e
factors which
used for prodd
factors, vendqg
requested, tes
shall not be sh
4.4.2.1 Control factd

Type of furnace
Furnace atmosphere
Sand formulation
Ladle addition or

Grain refining practice
Fluxing or oxide remov|
Gating and risering pra|

nrehac andar
pPorcrastantvertor

s from new or reworked patterns and the casting procedure shall.be approvi
duction use are supplied, unless such approval be waived by putchaser.

stablish, for production of sample castings of each part number, parameters
Vill produce acceptable castings; these shall constitute.the approved casting
cing production castings. If necessary to make any_¢hange in parameters
r shall submit for reapproval a statement of the. proposed changes in
| specimens, sample castings, or both. Productien castings incorporating
pped prior to receipt of reapproval.

rs for producing castings include, but as:not limited to, the following:

Al procedure
ctices

Metal pouring temperafure; variation of +50 °F (+28°C) is permissible

Solidification and coolir
Solution and precipitati
Cleaning operations

Methods of inspection.

g procedures
bn heat treatment cycles

above process control factors for which parameters are considered proprie

bd by purchaser before

for the process control
procedure and shall be
for the process control
processing and when
the revised operations

ary by the vendor may

be assigned a code designation. Each variation in such parameters shall be assigned a modified code

44211 Anyof the
designation.

4.5 Reports

451

The vendor of castings shall furnish with each shipment a report showing the results of tests for composition of at

least one casting or of a separately-cast specimen from each melt and for tensile properties of a separately-cast
specimen representing each lot or from integrally-cast coupons or of specimens cut from castings from each lot
and stating that the castings conform to the other technical requirements. This report shall include the purchase

order number,

lot number, AMS4427C, part number, and quantity.
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