NOTICE: This standard has either been superseded and replaced by a new version or withdrawn.
Contact ASTM International (www.astm.org) for the latest information

[‘IM’) Designation: B 379 — 99

—~yl’
INTERNATIONAL
Standard Specification for
- - l
Phosphorized Coppers—Refinery Shapes
This standard is issued under the fixed designation B 379; 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 epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope * 3. Terminology
1.1 This specification establishes the requirements for phos- 3.1 For definitions of terms related to copper and copper
phorized copper wire bars, billets, and cakes. alloys, refer to Terminology B 846.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 billet—refinery shape used for piercing or extrusion
- . into tubular products or for extrusion into rod, bars, and shapes.
1.2 The vqlues in_inch-pound units are _the standard. Skiroyjar in cross section, usually 3 to 16 in. (76 to 406 mm) in
values given in parentheses are for qurmaﬂon only. iameter, normally ranging in weight from 100 to 4200 Ib (45

1.3 The following hazard caveat applies to 14.2 and 14.3 ofo 1905 kg).
this specificationThis standard does not purport to address all 3.2.2 cake—refinery shape used for rolling into plate, sheer
of the safety concerns, if any, associated with its use. It is thgtrip or shape. Rectangular in cross section and 01,‘ VaI’iOL'JS
responsibility of the user of this standard to consult andsizeé normally ranging in weight from 140 to 26 000 Ib (64 to
establish appropriate safety and health practices and detery 79’4 kg).
mine the applicability of regulatory limitations prior to use. 3.2.3 capable of—possessing the required properties or
characteristics, or both, necessary to conform to specification
requirements when subjected to specified test(s).

3.2.4 copper, electrolytie-copper of any origin refined by
electrolytic deposition including electrowinning. When used
alone, this term usually refers to electrolytic tough pitch
copper.

3.2.5 copper, fire-refineg-copper of any origin or type
finished by furnace refining without having been processed at
any stage by electrolytic or chemical refining. When used
alone, the term usually refers to fire refined tough pitch copper.
) . . 3.2.6 copper, high-conductivity-copper that in the an-

E8 Methods of Prep_aranqn qf. Metallqgraphlc Specinfens nealed condition has a maximum electrical mass resistivity of

E 29 Prqcnce for Using Slgmﬁcant D.'g'tsf in Test Data to 0.15328 ohm - g/fm(conductivity 100 %, minimum, Interna-

E%?ig?;;%gﬁ:?g”éig:& j‘fmc;?cggé;sc() doer tional Annealed Copper Standard (IAC_S)) at 68°F (20°C).

E 62 Test Methods for Chemical Ana)I/ sis of Copper and -3'2'7 copper, oxygen-freeelectroly_tlc COPper produced

c Al Phot tric Methods y PP without the use of metallic or metalloidal deoxidizers, free of
opper Alloys (Pho ometric vietho ) cuprous oxide as determined by metallographic examination at

E 255 Pr_act|_ce for Samp_llng Copper gnd Copper Alloys for75>< under polarized light.

Determination of Chemical Composition 3.2.8 wire bar—refinery shape used for rolling into rod or
flat products for subsequent processing into wire, strip, or

* This specification is under the jurisdiction of ASTM Committee BO5 on CopperShape' Approxmately%& tf) 5in. (89 to ].'27 mm) square IU
and Copper Alloys and is the direct responsibility of Subcommittee B05.07 onCross section, usually 54 in. (1372 mm) in length and ranging

Refined Copper. in weight from 200 to 420 Ib (91 to 191 kg). Usually tapered
Current edition approved April 10, 1999. Published July 1999. Originally at both ends

published as B 379 — 62T. Last previous edition B 379 — 94. ’
2 Annual Book of ASTM Standardggl 02.01. . .
3 Annual Book of ASTM Standardggl 02.03. 4. Orderlng Information
“ Annual Book of ASTM Standardsol 03.01. 4.1 Contracts or purchase orders for product under this

® Annual Book of ASTM Standardgol 14.02. P : Lo P
s Annual Book of ASTM Standardgol 03.05. specification should include the following information:

Note 1—Wire bars furnished under this specification do not conformin
dimensions with that furnished under Specification B 5.

2. Referenced Documents

2.1 ASTM Standards:

B 5 Specification for Elecytrolytic Tough-Pitch Copper Re-
finery Shapes

B 193 Test Method for Resistivity of Electrical Conductor
Material$

B 224 Classification of Coppeis

B 577 Test Methods for Detection of Cuprous Oxide (Hy-
drogen Embrittlement Susceptibility) in Copper

B 846 Terminology for Copper and Copper Alloys

*A Summary of Changes section appears at the end of this standard.
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4.1.1 ASTM designation and year of issue (for example, 7.1.1 The maximum mass resistivity for Copper UNS No.

B 379 — XX), C10300, in the annealed condition, shall be 0.15614 ohms -
4.1.2 Copper UNS Number (for example, C10800), g/m 2(conductivity 98.16 %, minimum, International Annealed
4.1.3 Shape required: wire bar, billet or cake, Copper Standard (IACS)) at 68°F (20°C).
4.1.3.1 Billet end type, . 7.1.2 The maximum mass resistivity for Copper UNS No.
4.1.4 Dimensions and tolerances (Section 10), and C10800, in the annealed condition, shall be 0.17081 ohm - g/m
4.1.5 Quantity; total weight or number of pieces for each,(conductivity 90 %, minimum, International Annealed Copper

shape, size, and Copper UNS No. designation. Standard (IACS)) at 68°F (20°C).
4.2 The following are optional and should be specified in

the contract or purchase order when required: 8. Performance Requirements
4.2.1 Hydrogen embrittlement test (Section 8), ) )
4.2.2 Certification (Section 19), and 81 Reverse Bend Test (Hydrogen Embrittlement Suscepti-
4.2.3 Test report (Section 20). bility):

8.1.1 When specified in the contract or purchase order,

5. Materials and Manufacture specimens of product produced of coppers UNS Nos. C10300
5.1 Material: and C10800 shall be capable of withstanding a minimum of

5.1.1 The product furnished shall be produced from one ofour bends without fracturing when tested in accordance with
the following coppers as specified in the contract or purchaséeSt Method D of Test Methods B 577.

order: ) ) o
9. Microscopical Examination

UNS Nos. Former’ Description
C10300 OFXLP Oxygen-free, extra low phosphorus _
10800 OFLP Oxygen-free, low phosphorus ' 9.1 Coppers UNS Nqs. C10300 anq C10800 shall' be'ess'en
C12200 DHP Phosphorus deoxidized, high residual tially free of cuprous oxide as determined by examination in
phosphorus accordance with Test Method A of Test Methods B 577.
C14200 DPA Phosphorus deoxidized, arsenical
5.2 Manufacture 10. Dimensions, Mass, and Permissible Variations

5.2.1 Billets—Unless specified otherwise, product up to and 101 Wire Bars
including 4 in. (102 mm) in diameter may be supplied sheared ~ )
on one end with the other end flat. Billets over 4 in. in diameter 10.1.1 The manufacturer or supplier should be consulted for
shall be supplied with both ends flat. Billets shall not be cuppedimensions and shapes available.
except by specific agreement between the manufacturer or 10.2 Billets:
supplier and the purchaser at the time of purchase and the 10.2.1 A variation of+5 % in weight and/or+¥ie in. (+2
agreement shall be part of the contract or purchase order. mm) in diameter from the manufacturer’s published list or the

purchaser’s specified size shall be considered good delivery for

6. Chemical Composition billets up to 6 in. (152 mm) in diameter.
6.1 The product material shall conform to the requirements 10.2.2 A variation of ¥sin. (=3 mm) to %16 in. (+2 mm)
prescribed in Table 1 for the specified copper. in diameter and-2 % in length shall be permitted for billets 6

6.1.1 These specification limits do not preclude the presend@. (152 mm) and over in diameter.

of other elements. Limits may be established and analysis 102 3 Deviation from straightness shall not exciei. (6
required for unnamed elements by agreement between thfim) in 4 ft (1219 mm) as measured at the center of the billet.

manufacturer, or supplier, and the purchaser. 10.2.4 Special diameter tolerances are subject to agreement
between the manufacturer or supplier and the purchaser.

10.3 Cakes

10.3.1 A variation up to 5% in weight dfs in. (6 mm) in
any dimension shall be permitted for dimensions up to 8 in.
(203 mm). A variation of 3 % in size shall be permitted for

dimensions greater than 8 in. (203 mm).
” Refer to Table X1.1 of Classification B 224 for former copper designations.

7. Physical Property Requirements
7.1 Electrical Resistivity

TABLE 1 Chemical Requirements

Composition, %

Copper UNS No. Type Copper (Including Phosphorus Arsenic
Silver), min min max min max
C10300 OFXLP 99.954 0.001 0.005
C10800 OFLP 99.954 0.005 0.012
C12200 DHP 99.9 0.015 0.040 . .
C14200 DPA 99.48 0.015 0.040 0.15 0.50

A Includes phosphorus.
B Copper (including phosphorus and arsenic) = 99.9 % min.
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11. Workmanship, Finish and Appearance be twice that normally required for the test. Test results for all

11.1 The product shall be free from defects; howevertest specimens shall conform to the requirement(s) of this
blemishes of a nature that do not interfere with the intende@Pecification in retest and failure to comply shall be cause for
application are acceptable. The product shall be well cleanel@t rejection.

and free from dirt 14. Specimen Preparation

12. Sampling 14.1 Chemical Analysis
12.1 The lot size, portion size, and selection of sample 14.1.1 Preparation of the analytical specimen shall be the
pieces shall be as follows: responsibility of the reporting laboratory.
12.1.1 Lot Size—An inspection lot shall consist of all pieces ~ 14.2 Electrical Resistivity .
in a shipment produced during a single production period. 14.2.1 The specimen shall conform to the requirements of
12.1.2 Portion Size— One piece shall be randomly selected the Test Specimens section of Test Method B 193 and at least
from each 25 000 Ib (11 340 kg) or fraction thereof. two specimens shall be prepared.
12.2 Chemical Compositian 14.2.2 Each test specimen shall originate as a single piece or

12.2.1 The sample for chemical analysis shall be taken i®n appropriate size cut from a separate portion piece, when
accordance with Practice E 255 from the piece(s) selected ipossible, selected in 12.1.2.
12.1.2. The minimum weight of the composite sample shall be 14.2.3 Alternatively, the manufacturer shall have the option
Y3 1b (150 g). of sampling the molten metal during the casting period by
12.2.2 Instead of sampling in accordance with Practiceoouring at least two castings of suitable size.
E 255, the manufacturer shall have the option of determining 14.2.3.1 The test specimens shall be forged or hot rolled.
composition from samples taken at the time the castings aréhe external oxide shall be removed and the specimens cold
poured or from samples taken from semifinished productdrawn into a wire approximately 0.080 in. (2.03 mm) in
When the manufacturer determines chemical compositiofliameter (12 gage AWG) and of a length adequate for the test.
during the course of manufacture, sampling of the finishecd® specimen shall be cut from one end of each wire and be of
product by the manufacturer is not required. The number oft length sufficient to accommodate the testing equipment,
samples to be taken for the determination of chemical compcannealed at approximately 932°F (500°C) for 30 min in an
sition shall be as follows: inert atmosphere, and rapidly cooled to ambient temperature
12.2.2.1 When castings are poured, at least two samplegithout unique exposure to air.
shall be taken, one at the beginning of the pour and one at the 14.3 Hydrogen Embrittlement
end of the pour, for each group of castings poured from the 14.3.1 The test specimens shall originate as a single piece
same source of molten metal. cut from a portion piece selected in 12.1.2.
12.2.2.2 When taken from semi-finished product, at least 14.3.2 The test specimen shall be forged or hot rolled. The
two samples shall be taken, each from a different piece, t@xternal oxide shall be removed and the specimen cold drawn
represent each 20 000 Ib (9072 kg), or fraction thereof, excephito a wire approximately 0.080 in. (2.03 mm) in diameter (12

that not more than one sample shall be required per produ@age AWG) and of a length adequate for the test. Not less than
piece. two specimens shall be cut from one end of the wire and be of

12.3 Samples for All Other Tests a length sufficient to accommodate the testing equipment.
12.3.1 Specimens for all other tests shall be taken from the 14.3.2.1 Alternatively, test specimens may be taken from
sample portion selected in 12.1.2 and be of a convenient size tbe unused portion of the unannealed wire prepared for the

accommodate the tests. electrical resistivity test.
14.3.3 The test specimens shall be annealed in an atmo-
13. Number of Tests and Retests sphere containing not less than 15 %, volume/volume, of
13.1 Tests hydrogen for 20 to 40 min in a furnace held at 1472 to 1607°F

13.1.1 Chemical Analysis-Chemical composition shall be (800 to 875°C) and then rapidly cooled to ambient temperature
determined as the per element mean of results from at least tweithout undue exposure to air.
replicate analyses of the sample(s). 14.4 Microscopical Examination

13.1.2 Other Tests 14.4.1 Test specimen preparation shall be in accordance

13.1.2.1Electrical Resistivity-The individual test results with Methods E 8.
from at least two specimens shall be reported.

13.1.2.2 Hydrogen Embrittlement Test and Microscopical 15- Test Methods
Examinatior—At least two specimens shall be tested and each 15.1 Test methods used for quality control or production
shall meet the requirements of the test. control, or both, for the determination of conformance with

13.2 Retests product property requirements are discretionary.

13.2.1 When requested by the manufacturer or supplier, a 15.1.1 Test methods used to obtain data for preparation of
retest shall be permitted when test results obtained by theertification and test report shall be made available to the
purchaser fail to conform with the requirement(s) of thispurchaser on request.
specification. 15.2 Chemical Compositian

13.2.2 Retesting shall be as directed in this specification for 15.2.1 Composition shall be determined, in case of dis-
the specific property except the number of test specimens shabreement, as follows:
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Element Method 18. Rejection and Rehearing
18.1 Rejection

Copper E 53 . .
Phosphorus E 62 18.1.1 Product that fails to conform to the requirements of
Arsenic E62 this specification may be rejected.

15.2.2 Test method(s) to be followed for the determination 18.1.2 Rejection shall be reported to the manufacturer, or
of element(s) resulting from contractual or purchaser ordefupplier, promptly and in writing.

agreement shall be as agreed upon between the manufacturer o#8.1.3 In case of disagreement or dissatisfaction with the
supplier and the purchaser. results of the test upon which rejection was based, the

15.3 Other Tests manufacturer or supplier may make claim for a rehearing.

15.3.1 The product furnished shall conform to physical 18-2 Rehearing

property and other requirements when subjected to the appro- 18.2.1 Asa result of product rejection, the manufacturer or
priate test method in the following table: supplier may make claim for retest to be conducted by the

manufacturer or supplier and the purchaser. Samples of the

Test Methods . . R . .

rejected product shall be taken in accordance with this speci-

Electrical resistivity B 193 fication and tested by both parties as directed in this specifi-
Microscopical examination B 577, Test Method A H H H

Hydrogen embrittlement B 577, Toat Method D cation, or, alternatively, upon agreement by both parties, an

independent laboratory may be selected for the tests using the
15.3.1.1Electrical Resistivity-The limit of measurement tests methods prescribed in this specification.

uncertainty for Test Method B 193 shall b20.30% as a

routine method and=0.15 % as an umpire method. 19. Certification
19.1 When specified in the purchase order or contract, the
16. Significance of Numerical Limits purchaser shall be furnished certification that samples repre-

16.1 For purposes of determining compliance with theS€Nting each lot have been either tested or inspected as directed

specified limits for requirements of the properties listed in thd" this specification and the requirements have been met.
following table, an observed value or calculated value shall b&g Test Report
rounded as indicated in accordance with the rounding method

of Practice E 29. 20.1 When specified in the purchase order or contract, a

_ report of the test results shall be furnished.
Rounded Unit for Observed

Property or Calculated Value 21. Product Marking
Chemical composition nearest unit in the last right-hand 21.1 Each piece shall be marked with the producer’s brand
Electrical resistivity significant digit used in and lot identification number

expressing the limiting value
22. Packaging and Package Marking

) 22.1 Packaging
17.1 The manufacturer shall inspect and make tests neces-52 1.1 The product shall be separated by shape, size, and
sary to verify that the product furished conforms to thecopper and prepared for shipment in such a manner as to ensure
requirements prescribed in this specification. acceptance by common carrier for transportation and to afford
17.2 Source inspection of the material by the purchaser mayrotection from normal hazards of transportation.
be agreed upon between the manufacturer, or supplier, and thes2 2 Package Marking
purchaser as part of the purchase order. In such case, the natur@2 2 1 Each shipping unit shall be legibly marked with the
of the facilities needed to satisfy the inspector representing thﬁurchase order number, copper UNS No. designation, shape,
purchaser that the product is being furnished in accordancgze, gross and net weight, and name of supplier or manufac-

with the product specification shall be included in the agreetyrer. The specification number shall be shown when specified
ment. All tests and the inspection shall be conducted so as ng{ the contract or purchase order.

to interfere unnecessarily with the operations of the works.

17.3 The manufacturer, or supplier, and the purchaser ma§3- Keywords
accomplish the final inspection simultaneously by mutual 23.1 oxygen-free; phosphorized copper billet; phosphorized
agreement. copper cakes; phosphorized copper wire bar

17. Inspection



B 379 -99

ulf

SUMMARY OF CHANGES

This section identifies the location of selected changes to this specification that have been incorporated since
the 1994 issue.

(1) Referenced Documents section updated. (8) Dimensions, Mass, and Permissible Variations section
(2) Terminology section changed throughout. changed throughout.

(3) Ordering Information section updated in 4.1.1 and 4.1.4. (9) Sampling section changed throughout.

(4) Materials and Manufacture section updated throughout. (10) Specimen Preparation section 14.2.3.1 updated.

(5) Physical Property Requirements section updated. (11) Test Methods section 15.3.1 updated.
(6) Performance Requirements section updated. (12) Product Marking section updated.
(7) Microscopical Examination section updated. (13) Oxygen-free added to Keywords section.

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 time by the responsible technical committee and must be reviewed every five years and
if not 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 International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. 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 International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
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).



