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2.2 ASTM Publications:

6.1
6.1
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19103,
ASTM B 557

1916 Race Street, Philadelphia, PA

-~ Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy

Products

ASTM B 557M -~ Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy

SUMMARY OF M

Products (Metric)
ETHOD:
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6.2 Determination of Maximum DAS (DAS max):

6.2.1 Calculation Method:

6.2.1.1 The maximum acceptable DAS of the casting shall be determined using the
following equation:

(DA55 - DAS]) (UTS; - UTS3)
DASmaX = + DAS]
(UTS1 - UTSy)

Where
DASpax = Maximum size DAS in 0.0001 inch (2.5 um) ‘adceptable to
meet minimum tensile properties
DASy = Size of DAS in 0.0001 inch (2.5 pm) of coupon with
smallest structure
DASy = Size of DAS in 0.0001 inch (2.5 pum) of cougon with
largest structure
TSy = Tensile strength of coupon with smallest DAS (ksi)
TSy = Tensile strength of coupon with largest DAY (ksi)
TS3 =  Minimum tensilte strength required (ksi)

6.2.2 Graph]c Method: The maximum DAS may be determined graphically in the
) folloywing manner (See Figure 1).

6.2.2.1 Establish a graphusing UTS units as the ordinate and DAS |units as the
0 abs¢issa.

6.2.2.2 Plot the UTSoand DAS values from tests of the attached coypons and draw
0 a 1ine connecting the two points.

6.2.2.3 The[maximum DAS is determined by projecting the intersection of the 50
1] ksi| (345 MPa) UTS and the related DAS value.

6.3 Casting Acceptance:
6.3.1 The DAS shall be determined at each test location on the casting.

6.3.2 The DAS in all test locations shall be equal to or less than the maximum
acceptable size determined in 6.2.1.

6.4 DAS Test Procedure:

6.4.1 Prepolishing:

6.4.1.1 Test locations shall be p%epolished using 100 grit paper followed by 400
or 600 grit paper.

S - —=
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6.4.1.2 Prepolishing shall be sufficient to produce an outline of the secondary
arm structure after etching.

6.4.1.3 Metal removal during polishing shall not exceed 0.005 inch (0.13 mm)
thickness.

6.4.2 Final Polishing and Etching:

6.4.2.1 Final polishing can be accomplished using mechanical or electro-
poltishing equipment.

6.4.2.2 The elgrtro=potistrimg—anmd—etectro=etchimg—sotutior—shatt—bemade up as

follows:
Dist11led Water 120 mL
Tartaric Acid 50 g
Ethyl Alcohol 100 mL
Butyl Cellosolve 100 mL
Perchloric Acid (60%) 78 mL

6.4.2.3 Current density and times should be sufficient to reveal the [dendrite
structure of the material.

6.4.2.4 Chemicdl etching may be used by carefully swabbing the polished area
with Keller's etch or other suitablevetch to reveal the dendnite
structure. Care must be exercised to not allow the etchant fo spread to
other 4reas of the casting.

6.4.2.5 After ¢tching, the casting-shall be cleaned to remove all etdhant.
6.4.3 Microstrdcture Replication:

6.4.3.1 The midqrostructure Ghall be transferred from the etched surfdce to a
plastiq replica fér-viewing by an optical microscope.

6.4.3.2 Each rgplica-.$hall be identified for traceability to the tesf location
of the [casting being evaluated.

6.4.3.3 A photqdraph at 100X magnification which clearly delineates fhe
dendritic structure shall be obtained from tThe repTica.

6.4.3.4 The microstructure shall clearly distinguish the secondary arm spacing
from the casting surface. Improper polishing, under-etching, or over-
etching can produce a misleading microstructure.

6.4.3.5 If the microstructure is improperly polished, under-etched, or
over-etched, the test location shall be repolished very lightly using
400 to 600 grit paper, repolished, and re-etched. Under-etched
locations shall not be re-etched without repolishing.

6.4.3.6 The test casting shall be rinsed in running water to remove the etching
solution after the examination has been completed.
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6.4.4 Photomicrograph:

6.4.

most clearly defines the general microstructure.

4.2

4.1 A photomicrograph shall be.made at 100X magnification in the area which

Areas of the photomicrograph selected for DAS count shall be identified

either directly on the original photomicrograph or on a copy of the
photomicrograph.

Microstructure Evaluation:

DAS, inch (mm) =
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PI

Length of Intercept Line Inch (mm)
Number of Intercepts X Magnification

D, inch (mm) =

con particles

Particle intercept distance

At least two lines with a minimum Tength of 3 inches (76 mm) shall be

drawn which vary in their orientation to each other as much as

prac

dendritic structures.

tical.

The average PID of the two lines shall be reported.

Caution should be used when using this procedure for measuring coarse
These structures may exhibit large amounts of

interdendritic material which reduce the accuracy of the measurement.
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6.4.5.7 In other sections of this recommended practice, PID may be interchanged
with DAS without changing its technical intent.

7. TEST REPORTS:

7.1 The test results shall be jtemized as average values from each test site on
the casting or integrally-attached coupon.

7.1.1 A photograph or copy of the photograph of the microstructure at each test
site shall be furnished clearly delineating the lines drawn for
microstructure measurements.

7.1.2 The test|laboratory shall maintain on file, for not less than *0 days, the
replica plate or tape used in the evaluation.
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9. NOTES:

9.1 Marginal Indicia: The phi (@) symbol is used to indicate technical
changes from the previous issue of this specification.

9.2 This recommended practice is under the jurisdiction of AMS Committee "D".
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