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2.2 (Continued)

ASTM E 101  Spectrographic Analysis of Aluminum and Aluminum Alloys by the Point-to-Plane
Technique

ASTM E 227 Optical Emission Spectrometric Analysis of Aluminum and Aluminum Alloys by
the Point-to-Plane Technigue

ASTM E 505 Reference Radiographs for Inspection of Aluminum and Magnesium Die Castings

ASTM E 607 Optical Emission Spectrometric Analysis of Aluminum and Aluminum Alloys by
the Point-to-Plane Technique, Nitrogen Atmosphere

ASTM E 71 Samptingof AtumimonT and ts—Altoys for Spectrochemical Analysis

2.3 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700.Robbins Ayenue,
Philadelphiaj PA 19111-5094.

MIL-STD-458 Inspection, Radiographic
MIL-STD-21[5 Casting, Classification and Inspection of
MIL-STD-6866 Inspection, Liquid Penetrant

3. TECHNICAL REQUIREMENTS:

3.1 Composition
Shall conform to the percentages by weight*shown in Table 1, determined by wet ghemical
methods in gccordance with ASTM E 34; by spectrochemical methods in accordang¢e with

ASTM E 101, ASTM E 227, or ASTME~607, or by other analytical methods acceptfble to
purchaser (See 3.4).

TABLE 1 - Composition

Element min max
Silicon 7.5 9.5
Copper 3.0 4.0
Zinc - 3.0
[ron =" 1.3
Nickel -- 0.50
Manganese - 0.50
Tin - 0.35
Magnesium - 0.10
Other Impurities, total - 0.50
Aluminum remainder

3.1.1 The composition shown in 3.1 was previously shown as Composition 2. The former
Composition 1 is no longer available. Castings having the above composition shall be supplied
whenever either Composition 1 or Composition 2 is specified on the drawing.
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3.1.2 Test results may be rounded in accordance with the “rounding off method of ASTM E 29.

3.2 Condition:
As cast.

3.3 Castings:

Castings shall be produced from metal conforming to 3.1, determined by analysis of a specimen

(3.4) cast
3.4 Chemical 4

Shall be o
Spectroch

3.5 Quality:

Castings,
from forei

351

after the fast meit adaition.

A\nalysis Specimen:

as received by purchaser, shall be uniform in quality and condition, so
jn materials and from imperfections detrimental to usage of the castin

ast after the last melt addition and shall be tested to qualify the melt lot
bmical sample shall be prepared in accordance with ASTM¢E 716.

Radiographic, liquid penetrant, and other quality, standards shall be as agreed

as in 3.1.

$nd, and free

S.

ipon by

purchasg¢r and vendor. When acceptance standards are not specified for radipgraphic
inspectign, the requirements of Table 2 shall apply, utilizing the reference radiggraphs of ASTM
E 505.
TABLE 2 - Default Radiographic Acceptance Standards Using ASTM E p05
Maximum Acceptable Level Maximum Acceptable Level
of Discontinuity of Discontinuity
Category of Section Thickness Section Thickness
Digcontinuity 1/8 inch (3.2 mm) 5/8 inch (1.9 mm)
Category A| (Parasity) #2 #2
Category B |(€old Fill) #2 #3 per 1/8 inch (B.2 mm)
Reference
Category C (Shrinkage) N/A
Category D (Foreign Material) Not greater than reference Not greater than reference
standard for 1/8 inch standard for 5/8 inch

(3.2 mm)
section thicknesses

(15.9 mm)

section thicknesses

3.5.2 Methods of inspection and frequency of inspection shall be as agreed upon by purchaser and
vendor. A “Casting Classification” of MIL-STD-2175 may be selected to specify the method and
frequency of inspection.
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3.5.3 Castings shall be produced under radiographic control. This control shall consist of 100%
radiographic inspection of castings until process control factors (See 4.4.2) have been
established to ensure production of acceptable castings. Unless otherwise specified by
purchaser, continued radiographic inspection of production castings shall be performed at a
frequency determined by the vendor to ensure continued maintenance of internal quality.

3531

3.5.4

3.5.5

3.5.5.1 When auf
program @pproved by purchaser, may be used.

4. QUALITY ASSL

4.1

4.2 Classification
4.2.1 Acceptancd
acceptance
4.2.2 Periodic Td
(See 4.4.2)
4.2.3 Preproducti

otherwise

specified by purchaser.

Radiographic inspection shall be conducted in accordance with MIL-STD-453, unless

When spec
specified by

Castings sh
purchaser.

Responsibility

The vendor @
performance
confirmatory {
requirements

ensure confinued<maintenance of internal quality, unless frequency is specified by

fred—by purctaser, castings shatt—befluorescent penetrant mspected U
purchaser, or, if not specified, a method in accordance with MIL-STD

all not be peened, plugged, impregnated, or welded unless authiorized

horized by purchaser, welding in accordance with AMS..2694, or other

URANCE PROVISIONS:

for Inspection:

f castings shall supply all samples far, vendor’s tests and shall be resp
of all required tests. Purchaser reserves the right to sample and to pg
esting deemed necessary to ensure that the castings conform to spe

of Tests:

Tests: All techpical requirements except radiographic inspection (3.5
tests and shall be performed on each lot (See 4.2.2).

sts: Radiographic inspection (3.5.3) following establishment of proces
is a periadic test and shall be performed at a frequency determined by

5ing a method
-6866.

by

welding

bnsible for the
rform any
ified

.3) are

5 control
the vendor to

purchaser.

n Tests: All technical requirements are preproauction tests and shall

be performed

prior to or on the first-article shipment of a casting to a purchaser, when a change in material
and/or processing requires reapproval as in 4.4.2, and when purchaser deems confirmatory

testing to b

e required.

4.3 Sampling and Testing:

43.1

Shall be in accordance with the following:

One chemical analysis specimen from each melt for conformance to 3.1 unless another
sampling frequency is agreed upon by purchaser and vendor.
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4.3.2 One or more preproduction castings of each casting part number in accordance with 4.4.1.

4.4 Approval:

44.1 Sample castings from new or reworked dies and the casting procedure shall be approved by
purchaser before castings for production use are supplied, unless such approval be waived by
purchaser.

4.4.2 Vendor shall establish, for production of sample castings of each part number, parameters for

process
castings
shall be

parametgrs for process control factors, vendor shall submit for reapproval, a st

propose(

incorporating the revised operations shall not be shipped prior tocreceipt of reay

4.4.2.1 Controf

Type ¢
Furnad

Alloy additions, fluxing, deoxidation, and gas remoéval procedures

Locatic
Locatic

Mold {emperature and tolerances

Injectiq
Metal

permigsible
Solidification and cooling procedures

Straigh

Cleaning operations
Methofls of inspection

Radiog

44211 Any [|of the<above process control factors for which parameters are conside]

by th
shall

and/or radiographic results; these shall constitute the approved castin
used for producing production castings. If necessary to make any cha

sted, sample
procedure and
ge in

tement of the

change in processing and, when requested, sample casting:” Production castings

pproval.

factors for producing castings include, but are not-limited to, the folloying:

f furnace
e atmosphere

n and number of gates
n and number of knockout pins

n pressure and tolerances
njection temperature; variatiety of £50 °F (28 °C) from the established
tening procedure, when applicable

raphic sampling plan, if used

e vendor may be assigned a code designation. Each variation in such
be)assigned a modified code designation.

4.5 Reports:

limit is

red proprietary

parameters

The vendor of castings shall furnish with each shipment a report showing the results of tests for
chemical composition of each melt and stating that the castings conform to the other technical

requirements of this specification. This report shall include the purchase order number, melt and
lot numbers, AMS 4291F, part number, and quantity.
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