This international standard was developed in accordance with internationally recognized principles on standardization established in the Decision on Principles for the
Development of International Standards, Guides and Recommendations issued by the World Trade Organization Techmical Barriers to Trade (TBT) Committee.

Designation: B179-18

Standard Specification for

Aluminum Alloys in Ingot and Molten Forms for Castings

from All Casting Processes’

This standard is issued under the fixed designation B179; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval,

This standard has been approved for use by agencies of the U.S. Departmenr of Defense.

1. Scope*

1.1 This specification covers commercial aluminum alloys
in ingot form for remelting and molten form for the manufac-
ture of castings. The specific gravity of these alloys does not
exceed 3.0 and they are designated as shown in Table 1.

Note 1—Throughout this specification the use of “ingot™ in a general
sense includes sow, T-bar, T-ingot, and pig.

1.2 Alloy designations are in accordance with ANSI H35.1/
H35.1(M).

Note 2—Supplementary data pertaining to the alloys covered by this
specification when used in the form of castings are given in Specifications
B26/B26M, B85/B85M, BIO8/B108M, B6I8/B618M, B6S86/BOSOM,
B955/B955M, and B969/BY6IM.

1.3 Unless the order specifies the “M” specification
designation, the material shall be furnished to the inch-pound
units.

1.4 For acceptance criteria for inclusion of new aluminum
and aluminum alloys in this specification, see Annex Al.

1.5 The values stated in inch-pound units are to be regarded
as standard. No other units of measurement are included in this
standard.

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.7 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

' This specification is under the jurisdiction of ASTM Committee BO7 on Light
Metals and Alloys and is the direct responsibility of Subcommittee BO7.01 on
Aluminum Alloy Ingots and Castings.

Current edition approved May 15, 2018. Published May 2018. Originally
approved in 1946. Last previous edition approved in 2017 as B179 - 17. DOL
10.1520/BO179-18.

2. Referenced Documents

2.1 The following documents of the issue in effect on date
of material purchase form a part of this specification to the
extent referenced herein:

2.2 ASTM Standards:*

B26/B26M Specification for Aluminum-Alloy Sand Cast-
ings

B85/B8&85M Specification for Aluminum-Alloy Die Castings

B108/B108M Specification for Aluminum-Alloy Permanent
Mold Castings

B618/B618M Specification for Aluminum-Alloy Investment
Castings

B666/B666M Practice for Identification Marking of Alumi-
num and Magnesium Products

B686/B686M Specification for Aluminum Alloy Castings,
High-Strength

B955/B955M Specification for Aluminum-Alloy Centrifugal
Castings

B969/B969M Specification for Aluminum-Alloy Castings
Produced by Squeeze Casting, Thixocast and Rheocast
Semi-Solid Casting Processes

B985 Practice for Sampling Aluminum Ingots, Billets, Cast-
ings and Finished or Semi-Finished Wrought Aluminum
Products for Compositional Analysis

E29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications

E34 Test Methods for Chemical Analysis of Aluminum and
Aluminum-Base Alloys (Withdrawn 2017)°

E607 Test Method for Atomic Emission Spectrometric
Analysis Aluminum Alloys by the Point to Plane Tech-
nique Nitrogen Atmosphere (Withdrawn 2011)°

E716 Practices for Sampling and Sample Preparation of
Aluminum and Aluminum Alloys for Determination of
Chemical Composition by Spark Atomic Emission Spec-
trometry

* For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

*The last approved version of this historical standard is referenced on
WWW.astm.org,

*A Summary of Changes section appears at the end of this standard

Copyright @ ASTM Intemational, 100 Barr Harbor Drive, PO Box C700, Wesl Conshohocken, PA 19428-2958. United States
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E1251 Test Method for Analysis of Aluminum and Alumi-
num Alloys by Spark Atomic Emission Spectrometry

2.3 ANSI Standard:*

H35.1/H35.1(M) American National Standard Alloy and
Temper Designation Systems for Aluminum

2.4 Aluminum Association Standard:"

Designations and Chemical Composition Limits for Alumi-
num Alloys in the Form of Castings and Ingot (The Pink
Sheets)

2.5 Other Standards:’

EN 14242 Aluminum and Aluminum Alloys — Chemical
Analysis — Inductively Coupled Plasma Optical Emis-
sion Spectral Analysis

3. Ordering Information

3.1 Orders for material under this specification shall include
the following information:

3.1.1 This specification designation (which includes the
number, the year, and the revision letter, if applicable),

3.1.2 Alloy (Section 6, Table 1), and

3.1.3 The quantity in pieces or pounds [kilograms].

3.2 Additionally, orders for material to this specification
shall include the following information when required by the
purchaser:

3.2.1 Form—the approximate form and weight of each
ingot may be specified by agreement between the purchaser
and the manufacturer, and for molten metal the weight may be
specified,

3.2.2 Whether marking for identification is required, includ-
ing marking ingot if required (see Sections 11 and 12.2),

3.2.3 Whether inspection is required at the manufacturer’s
works (see 8.2),

3.2.4 Whether certification or analysis is required (see
Section 11), and

3.2.5 Whether SPC data is required (see 10.2).

4. Process

4.1 The alloys may be made by any approved process.
5. Quality

5.1 The material covered by this specification shall be of
uniform quality and shall be free from dross, slag, and other
harmful contamination.

6. Chemical Composition

6.1 The ingots or molten metal shall conform to the chemi-
cal composition limits prescribed in Table 1. Conformance
shall be determined by the producer by taking samples at the
time the ingots are poured into molds or as the molten alloy i1s
poured into the crucible(s) prior to shipment in accordance
with Practice E716 and analyzed in accordance with Test
Methods E34, E607, or E1251, or EN 14242, If the chemical
composition of the material has been determined during the

* Available from Aluminum Association, Inc., 1400 Crystal Drive Suite 430
Arlington, VA 22202 http:/fwww.aluminum.org,

* Available from European Committee for Standardization (CEN), 36 rue de
Stassart, B-1050, Brussels, Belgium, http:/fwww.cen.cu.

course of manufacture, the manufacturer shall not be required
to additionally sample and analyze the ingots or the delivered
crucible of molten metal after delivery.

6.1.1 The number of samples taken for determination of
chemical composition shall be as follows:

6.1.2 When samples are taken at the time the ingots are
poured, at least one sample shall be taken from the first, middle
and last third of each lot of ingots poured from the same source
of molten metal. The analytical results of each sample taken
during the pouring of the ingots shall conform to the compo-
sitton limits shown in Table 1. The analytical results of all
samples taken during pouring of the ingots shall be averaged
and that average reported as the composition of that lot of
alloy.

6.1.3 Molten Metal—Samples are taken at the time the
molten metal 1s poured into the crucible(s) and at least one
sample shall be taken for each group of crucible(s) continu-
ously poured from the same source of molten metal, but unless
otherwise specified in the contract or purchase order at least
one sample shall be taken for every 30 000 Ib [15 000 kg] or
fraction thereof.

6.2 If it becomes necessary to analyze ingot for confor-
mance to chemical composition limits, the method used to
sample for the determination of chemical composition shall be
in accordance with Practice B985. Analysis shall be performed
in accordance with Practice E716, Test Methods E34, E607, or
E1251, or EN 14242 (ICP method).

7. Electrical Conductivity

7.1 The control of chemical requirements in Table 1 ensures
the capability of Alloys 100.1, 130.1, 150.1, and 170.1 to meet
rated but not measured minimum conductivity in ingot form,
The rated minimum conductivities for rotor ingot (electric
motor armatures) and other high conductivity applications are
listed in the footnote (*) of Table 1.

8. Inspection

8.1 Unless otherwise specified in the contract or purchase
order, the producer is responsible for the performance of all
inspection and test requirements specified herein. Except as
otherwise specified in the contract or order, the producer may
use his own or any other suitable facilities for the performance
of the inspection and test requirements specified herein, unless
disapproved by the purchaser. The purchaser shall have the
right to perform any of the inspections and tests set forth in this
specification where such inspections are deemed necessary to
ensure that material conforms to prescribed requirements.

8.2 If the purchaser desires that inspection be made at the
manufacturer’s works where the material 1s made, 1t shall be so
stated 1n the contract or purchase order.

8.3 If the purchaser elects to have inspection made at the
manufacturer’'s works, the manufacturer shall afford the in-
spector representing the purchaser all reasonable facilities to
satisfy him that the material is being furnished in accordance
with this specification. All tests and inspection shall be so
conducted as not to interfere unnecessarily with the operation
of the works.
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9. Rejection

9.1 Material that does not conform to the requirements of
this specification may be rejected and, it rejected, shall be
replaced by the manufacturer. The full weight of the rejected
material shall be returned to the manufacturer.

10. Certification

10.1 The manufacturer shall upon request, furnish to the
purchaser either a certificate stating that each lot has been
sampled, tested, and inspected in accordance with this speci-
fication and has met the requirements or an analysis for each lot
of material.

10.2 If the purchaser elects to receive SPC data for each lot
of material being delivered, it shall be so stated in the purchase
order.

11. Marking for Identification

11.1 Unless otherwise specified, each bundle of ingots shall
be marked with the applicable alloy designation and batch
number in Arabic numerals and when applicable capital letters.
When the location is not specified on the purchase order or
purchasing specification the alloy designation and batch num-
ber shall be placed in a location mutually agreeable to the
purchaser and producer. When identification marking of ingots
1s specified on the order, ingots shall be marked in accordance
with Practice B666/B666M.

12. Packaging, Marking, and Shipping

12.1 The material shall be packaged in such a manner as to
prevent damage in ordinary handling and transportation. The
type of packaging and gross weight of individual containers
shall be left to the discretion of the manufacturer unless
otherwise agreed upon. Packaging methods and containers
shall be so selected as to permit maximum utility of mechanical
equipment in unloading and subsequent handling. Each pack-
age or container shall contain only one size or alloy of material
when packed for shipment unless otherwise agreed upon.

12.2 Each package or container shall be legibly marked with
the purchase order number; quantity; specification number;
alloy, gross, and net weights; and the name of the manufac-
turer.

12.3 Packages or containers shall be such as to ensure
acceptance by common or other carriers for safe transportation
at the lowest rate to the point of delivery.

12.4 Material intended for prolonged storage in unheated
locations shall be adequately packed and protected to avoid
deterioration and damage.

13. Keywords

13.1 aluminum; ingot; molten metal
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ANNEXES

(Mandatory Information)

Al. ACCEPTANCE CRITERIA FOR INCLUSION OF NEW ALUMINUM AND ALUMINUM ALLOYS IN
THIS SPECIFICATION

Al.l Prior to acceptance for inclusion in this specification,
the composition of wrought or cast aluminum or aluminum
alloy shall be registered in accordance with ANSI H33.1/
H35.1(M). The Aluminum Association holds the Secretariat of
ANSI H35 Committee™ and administers the criteria and pro-
cedures for registration.

Al1.2 Tf it is documented that the Aluminum Association
could not or would not register a given composition, an
alternative procedure and the criteria for acceptance shall be as
follows:

Al.2.1 The designation submitted for inclusion does not
utilize the same designation system as described in ANSI
H35.1. A designation not in conflict with other designation
systems or a trade name is acceptable.

Al1.2.2 The aluminum or aluminum alloy has been offered
for sale in commercial quantities within the prior twelve
months to at least three identifiable users,

Al.2.3 The complete chemical composition limits are sub-
mitted.

A1.2.4 The composition is, in the judgment of the respon-
sible subcommittee, significantly different from that of any
other aluminum or aluminum alloy already in this specifica-
tion.

A1.2.5 For codification purposes, an alloying element is any
element intentionally added for any purpose other than grain
refinement and for which minimum and maximum limits are
specified. Unalloyed aluminum contains a minimum of
99.00 % aluminum.

A1.2.6 Standard limits for alloying elements and impurities
are expressed to the following decimal places:

Less than 0.001 % 0.000X
0.001 to but less than 0.01 % 0.00X
0.01 to but less than 0.10 %

Unalloyed aluminum made by a refining process 0.0xXX

Alloys and unalloyed aluminum not made by a refining process 0.0X

0.10 through 0.55 % 0.XX

(It is customary to express limits of 0.30 through 0.55 % as 0.X0 or

0.X5.)

Over 0.55 % 0.X, XX,

(except that combined Si + Fe limits for 99.00 % minimum aluminum  etc.
must be expressed as 0.XX or 1.XX)

Al1.2.7 Standard limits tfor alloying elements and impuri-
ties are expressed in the following sequence: Silicon; Iron;
Copper; Manganese; Magnesium; Chromium; Nickel; Zinc,
Titanium, (Note Al.1); Other Elements, Each; Other Elements,
Total: Aluminum (Note Al.2).

NoTe Al.1—Additional specified elements having limits are inserted in
alphabetical order of their chemical symbols between Titanium, and Other
Elements, Each. or are specified in footnotes.

Note Al.2—Aluminum is specified as minimum for unalloyed alumi-
num and as a remainder for aluminum alloys.

Al. INACTIVE ALLOYS

TABLE A2.1 Inactive Alloys

DESIGNATION

DATE
RECLASSIFIED

202.2
208.1
208.2
213.1
2221
224.2
238.1
238.2
2431
2492
305.2
A305.1
A305.2
324 .1
324.2
343.1
D355.2
385.1

04/22/88
08/15/95
08/15/95
08/15/95
08/15/95
08/15/95
04/22/88
04/22/88
08/15/95
04/22/88
08/15/95
08/15/95
08/15/95
08/15/95
08/15/95
08/15/95
11/18/74
01/20/03
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SUMMARY OF CHANGES

Committee BO7 has identified the location of selected changes to this standard since the last issue (B179 — 17)
that may impact the use of this standard. (Approved May15, 2018.)

(1) Revised Sections 11 and 12.

Committee BO7 has identified the location of selected changes to this standard since the last issue (B179 — 14)
that may impact the use of this standard. (Approved Oct. 1, 2017.)

(1) Reformatted and revised Table | and Table A2.2. (3) Moved Notes 1-4 in Table | to footnotes A, B, C, and D.
(2) Removed reference to Practice E527 1.2 & 2.2.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any fime by the responsible technical committee and must be reviewed every five years and
if nof revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Infernational Headquarters. Your comments will receive careful consideration at a meeting of the
responsible fechnical committee, which you may aftend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM Infernational, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2958,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service @astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights fo photocopy the standard may also be secured from the Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923, Tel: {978) 646-2600; http.//www.copyright.com/
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