United States Patent 9
Escobar, Jr. et al.

(111 Patent Number: 4,754,803
[451 Date of Patent: Jul, 5, 1988

[54]

(73]

(73]

[21]
{22]
(511

[52]
(58]

[56]

MANUFACTURING COPPER ROD BY
CASTING, HOT ROLLING AND
CHEMICALLY SHAVING AND PICKLING

Inventors: Benjamin A. Escobar, Jr.; Lester J.
Wahner; Gilbert Montes; John T.
Farraro, all of El Paso, Tex.

Assignee: Phelps Dodge Industries, Inc.,
Phoenix, Ariz.

Appl. No.: 9,775

Filed: Feb. 2, 1987
Int. Cl4 ., B22D 11/12; B22D 11/14;
B22D 11/16
US. Cl .o 164/452; 29/527.6;
29/527.7; 134/3; 134/41,; 164/476 164/477
Field of Search ...................... 164/76.1, 476, 477,
164/452, 451, 4.1; 29/527.7, 527.6; 156/666;
134/3, 41

References Cited
U.S. PATENT DOCUMENTS

2,428,804 10/1947 Terry et al. w.eivirenininnne 252/100
2,678,876 5/1954 Burnside .
2,856,275 10/1958 Otto .

2,965,521 12/1960 Bomberger et al. .......cceueneneee. 134/3
3,345,225 10/1967 Lacal .

3,463,733 8/1969 Achenbach .....cccccereirenenee 252/79.4
3,537,895 11/1970 Lancy 134/3
3,589,430 6/1971 Barrow et al. .....ccccceeuerennnne. 164/476

... 164/476
... 423/272
.. 252/79.4
v 13473
... 252/100
... 252/100

3,623,532 11/1971 Cofer et al. .....
3,903,244 9/1975 Winkley ...
3,905,907 9/1975 Shiga .......
4,040,863 8/1977 Kitamura .....
4,051,057 9/1977 Ericson et al. ..

4,086,176 4/1978 Ericson et al. ..

4,175,011 11/1979  Spiliotis ...vcvivinrernecrcrerenneres 204/15
4,220,706 9/1980 Spak 430/318
4,236,957 12/1980 Valayil et al. ....ccoerueveennenee 156/666

4,401,509 8/1983 Schellinger, Jr. .....ccocvueenes 156/666

4,443,268 4/1984 Cook 134/2
4,459,216 7/1984 Nakazato et al. .......c.......... 252/79.4

4,510,018 4/1985 McGowan ... e 1567666

4,545,918 10/1985 Pralus ..cccvvviiviicnnnercnenins 252/142
FOREIGN PATENT DOCUMENTS

1435789 5/1976 United Kingdom ............... 29/521.7

OTHER PUBLICATIONS

Chia, E. H. et al., “Torsional Stress Tests for Copper
Rod: Indicator of Quality and Performance,” Wire Jour-
nal International, Jun. 1986, pp. 57-67.

Pops, H. et al.,, “The Role of Surface Oxide and Its
Measurement in the Copper Wire Industry,” Wire Jour-
nal, Apr. 1977, pp. 50-57.

Primary Examiner—Nicholas P. Godici
Assistant Examiner—J. Reed Batten, Jr.
Attorney, Agent, or Firm—Donald E. Degling

[57] ABSTRACT

A process for producing copper rod having an im-
proved surface smoothness and substantially no surface
oxides, which rod is suitable for drawing or rolling into
wire, is disclosed. The process comprises the steps of
forming a bath of molten pure copper, casting the mol-
ten copper into a cast bar, conditioning the bar for
hot-rolling, hot-rolling the bar to form a hot-rolled rod,
cooling the hot-rolled rod and chemically shaving and
pickling the hot-rolled rod. The chemical shaving and
pickling step is performed with a solution containing
controlled concentrations of sulfuric acid and hydrogen
peroxide. Both the solution and the rod are maintained
at elevated temperatures and the duration of the reac-
tion is controlled. The interrelated process variables are
regulated so that substantially all of the surface oxides
and a desired amount of copper are removed from the
surface of the hot-rolled rod.
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