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Aluminum

Association E5* FLATNESS[ET ]

ENGINEERING SERIES (E)
STRAIGHTNESS[— [ x|

*Formerly AA-CS-E5-92 in pr evious editions

NOTE: The values shown herein represent normal production practice at the most economic level.
Greater accuracy involving extra close work or care in production should be specified only when and
where necessary since additional costs may be involved. Conversely, more liberal values should be
indicated, when acceptable, as these tend to keep costs to a minimum. Any variations in these values
shall not be binding on the foundry unless accepted in writing.

FLATNESS: Flatness is that condition which exists when all points on a surface lie in the same plane. The
surfaces of castings can be measured for flatness by supporting the surface in question on three widely
separated points to establish the basic plane. The flatness variation is the deviation from that plane as
measured by mutually accepted methods.

FLATNESS TOLERANCE: A flatness tolerance is that total deviation permitted from a plane and consists of
the distance between two parallel planes within which the entire surface so toleranced must lie.
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GREATEST GREATEST
DIMENSION DIMENSION
N ’
N U,
TOTAL BASIC
| | TOLERANCE  PLANE
Greates K & A_ f- e
in. mm in. mm in. mm in. mm
Othru6 150 within within within within within within
0.020 0.50 0.030 0.80 0.020 0.50
each additional| 25 thru 600 0.002 per 0.06 per 0.003 per 0.08 per 0.002 per 0.06 per
1 thru 24 inch 25 mm inch 25 mm inch 25 mm

For castings over 24 inches (600 mm), consult foundry.

Checking for flatness will be performed only on those surfaces specified.

On castings of such configuration and/or alloy where it becomes impossible or impractical to straighten,
exceptions to the above tolerances are required. In such cases, the foundry should be consulted.

Tolerances closer than the above can at times be obtained. Special gauges and fixtures requiring extra
costs may be needed.

STRAIGHTNESS: Straightness is that condition which, when matched with a true straight edge of a true flat
surface, will permit full line contact along the full length. Tolerance should be discussed with foundry.
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Aluminum

Association METALLURGICAL SERIES (M)

M5-21* ALUMINUM CASTING QUALITY STANDARD - Page 2 of 3
*Formerly AA-CS-M5-92 in previous editions

Quality levels as indicated in Table 6 and referenced in ASTM E155 show the type of discontinuity and maximum size or
degree allowed in each case.
An illustration of a typical reference radiograph is contained in ASTM E155.

TABLE 6—DISCONTINUITY - LEVEL REQUIREMENTS FOR ALUMINUM CASTINGS IN ACCORDANCE
WITH FILM REFERENCE RADIOGRAPHS E155 OR DIGITAL REFERENCE RADIOGRAPHS E2422

Grade A* | Grade B | Grade C | Grade D
Section Thickness, in. (mm)
1/4 to 3/4 1/4 3/4 1/4 3/4 1/4 3/4
Discontinuity (6.4 t0 19.0) (6.4) (19.0) 6.4) (19.0) (6.4) (19.0)

Gas holes None 1 1 2 2 5 5
Gas porosity (round) None 1 1 3 3 7 7
Gas porosity (elongated) None 1 2 3 4 5 5
Shrinkage cavity None 1 B 2 B 3 B
Shrinkage porosity or sponge None 1 1 2 2 4 3
Foreign material (less dense material) None 1 1 2 2 4 4
Foreign material (more dense material) None 1 1 2 1 4 3
Cracks None None None None
Cold shuts None None None None
Surface irregularity Not to exceed drawing tolerance
Core shift Not to exceed drawing tolerance

A Caution should be exercised in requesting grade A because of the difficulty in obtaining this level.
8No reference radiographs available for this thickness. Use the '/, inch (6.4 mm) values for all thicknesses with a severity level 2 units
greater than the one shown in the '/, inch column for the grade specified.

TABLE 7—FREQUENCY LEVELS

Frequency Level** Radiographic Penetrant
1 100% 100%
2 See Table 8 See Table 8
3 Foundry Control
4 Visual Inspection Only

**Differing frequency levels for radiographic and penetrant inspection may be negotiated.

TABLE 8 —SAMPLING PLAN

Lot Sizet Sample Size A%cuerg?et:’le Rﬁd?ﬁ;'::
2-50 2 0 1
51-500 8 1 2
501-Over 13 2 3

TUnless otherwise specified, a lot shall consist of all castings of a specific design of one alloy
produced at one facility by the same production technique and submitted for inspection at one time.
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METALLURGICAL SERIES (M)

M2* CHEMICAL COMPOSITION LIMITS - Page 1 of 3

Association

*Formerly AA-CS-M2-84 in previous editions
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METALLURGICAL SERIES (M)

M2* CHEMICAL COMPOSITION LIMITS - Page 2 of 3

Association

*Formerly AA-CS-M2-84 in previous editions
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