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PETITION FOR THE IMPOSITION OF MONITORING AND CONTROLS 
WITH RESPECT TO EXPORTS FROM THE UNITED STATES 

OF COPPER SCRAP AND COPPER-ALLOY SCRAP 

I. INTRODUCTION 

This petition is filed on behalf of the Copper & Brass Fabricators Council, Inc. 

(“CBFC”), and its member companies and the Non-Ferrous Founders’ Society (“NFFS”) and its 

member companies.’ The CBFC and the NFFS are trade associations that are representative of 

an industry that processes metallic materials capable of being recycled, specifically copper scrap 

and copper-alloy scrap (“copper-based scrap”), within the meaning of section 7(c) of the Export 

Administration Act of 1979, as amended (“the Act’’ or “the E M ’ ) ,  50 U.S.C. App. 6 

2406(c)( 1)(A) and section 754.7 of the Export Administration Regulations (“EAR”) of the U.S. 

Department of Commerce, 15 C.F.R. $6 754.7(a) and (b) (2003).* 

This petition presents evidence that copper scrap and copper-alloy scrap, which are more 

fully described in section 11. A., infra, have experienced significant increases in the volumes of 

exports from the United States in relation to domestic supply and demand within a specific 

period of time and that these increases have resulted in significant increases in domestic prices, 

and domestic shortages of these materials relative to demand, within the meaning of section 

7(c)(3)(A) of the Act, as amended, 50 U.S.C App. 55 2406(c)(3)(A)(i) and (ii). Furthermore, this 

’ A list of the CBFC’s member companies and a list of the NFFS’s brass and bronze foundries 
are appended at Exhibit 1. 

The E M  of 1979, as amended (50 U.S.C. App. 3 2401 et seq.), remains in force pursuant to 
the International Emergency Economic Powers Act (“IEEPA”) (50 U.S.C. 5 1701 et seq.) and 
Executive Order 13,222. See Exec. Order No. 13,222, 66 Fed. Reg. 44,025 (Aug. 22, 2001) 
(declaring a national emergency under IEEPA with respect to the expiration of the E M  and 
continuing the E M ,  as well as its implementing regulations, the EAR). The national emergency 
declared in Executive Order 13,222 was continued by President Bush’s Notice of August 7, 
2003. See Notice of August 7, 2003 - Continuation of Emergency Regarding Export Control 
Regulations, 68 Fed. Reg. 47,833 (Aug. 11,2003). 
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petition demonstrates that the large and growing volumes of exports of these materials are as 

important as any other cause of the domestic price increases and shortages relative to demand, 

and that these conditions have significantly adversely affected the domestic industry consuming 

these materials within the meaning of section 7(c)(3)(A) of the Act, as amended, 50 U.S.C. App. 

$9  2406(~)(3)(A)(iii) and (iv). Based on this evidence, the petitioners submit that both 

monitoring and restrictive export controls are necessary in order to protect the domestic economy 

from the excessive drain of scarce copper scrap and copper-alloy scrap and to reduce the serious 

inflationary impact of foreign demand within the meaning of sections 3(2)(C) and 7(c)(3)(A) of 

the Act, as amended, 50 U.S.C. App. $0 2402(2)(C) and 2406(~)(3)(A)(v), re~pectively.~ 

This petition sets forth the information reasonably available to petitioners and is filed in 

conformity with the requirements of section 7(c)(l)(B) of the Act, 50 U.S.C. App. 

$ 2406(c)(l)(B) and section 754.7 of the EAR, 15 C.F.R. 0 754.7 (2003). In addition, the 

petitioners respectfilly request a public hearing on the merits of this petition pursuant to section 

7(c)(2) of the Act, 50 U.S.C. App. $ 2406(c)(2) and section 754.7(c) of the EAR, 15 C.F.R. 0 

754.7(c) (2003). 

11. GENERAL AND BACKGROUND INFORMATION 

A. 

Exports of copper-based scrap, the metallic recyclable materials that are the subjects of 

Description of the Subject Merchandise 

this petition, are classified under subheadings 7404.00.0020, 7404.00.0045, 7404.00.0062, and 

7404.00.0080 set forth in Schedule B of the Statistical Classification of Domestic and Foreign 

These conclusions are supported and reinforced by a series of recent press articles and other 
papers that are found in the Attachment to this petition. Some, but not all, of these documents 
are referred to specifically in the balance of this petition. 
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Commodities Exported from the United  state^.^ 

merchandise, as well as the copper industry in general, is provided below. 

Additional information about the subject 

1. Properties and Applications of Copper and Copper Allovs 

Copper and its alloys constitute one of the major groups of commercial metals. See 

American Society of Metals, Metals Handbook Desk Edition at 7-1 (1997) ("Metals 

Handbook"), appended at Exhibit 2. Copper and copper-alloys generally fall within one of six 

categories: (1) coppers; (2) dilute copper-alloys; (3) brasses; (4) bronzes; (5) copper nickels; and 

(6) silver nickels. Id. at 7-15. The first category includes essentially pure copper, which is 

typically soft and ductile, and contains less than about 0.7 percent total impurities. Id. Dilute 

copper-alloys contain small amounts of various alloying elements that modify one or more of the 

basic properties of copper. Id. Each of the remaining categories -- brasses, bronzes, copper 

nickels and copper silvers -- contains one of five major alloying elements as its primary alloying 

ingredient (zinc in the case of brasses, tin in the case of bronzes, and so forth). Id. 

Given its unique combination of properties, including high ductility, malleability, thermal 

and electrical conductivity, resistance to corrosion, and the ability to be recycled, copper and its 

alloys are widely used in a variety of industries. Building construction is the single largest 

market for these metals, followed by electronics and electronic products, transportation, 

industrial machinery, and consumer and general products. Id. at 7-19. Copper has also been a 

key component in emerging technologies. According to the United States Geological Service, 

copper ranks third among major industrial metals after iron and aluminum in terms of quantities 

The commodity descriptions associated with these classifications within Schedule B are as 
follows: 7404.00.0020: Waste and scrap of refined copper; 7404.00.0045: Waste and scrap of 
copper-zinc base alloys (brass) containing more than 0.3 percent lead; 7404.00.0062: Waste and 
scrap of copper-zinc base alloys (brass) containing 0.3 percent or less lead; and 7404.00.0080: 
Waste and scrap of other copper-alloys. 

4 
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consumed. 

www.minerals.usgs.gov, appended at Exhibit 3. 

United States Geological Service, Copper Statistics and Information, available at 

Pure copper is generally produced through a multi-stage process, beginning with the 

mining and concentrating of low-grade ores containing copper sulfide minerals, followed by 

smelting and electrolytic refining to produce pure copper cathode. Id. An increasing share of 

copper is produced from leaching of oxidized ores. Id. Copper by-products from manufacturing 

and obsolete products, or copper scrap, are readily recycled and contribute significantly to the 

copper supply. Id. 

2. Properties and Applications of Copper Scrap and Copper-Alloy Scrap 

The U.S. copper industry relies heavily on scrap copper as a raw material. Notably, 

copper-based scrap has constituted about half of the copper consumed in the United States for 

the past 20 years. & Copper Development Association, Trends in U.S. Copper and Scrap 

Effects of Product Shifts, available at www.copper.org, appended at Exhibit 4. In 1995, roughly 

two-thirds of copper scrap and copper-alloy scrap were re-melted directly by brass mills, wire- 

rod producers, foundries and ingot producers. Id. The remaining third went back into the 

production stream at the smelting and refining stages. Id. Copper-based scrap historically has 

made a significant contribution to the United States’ self-sufficiency with respect to overall 

copper consumption versus production. Id.; see also Metals Handbook at 7-20 (Exhibit 2). 

In order to monitor and analyze consumption, the copper industry has divided scrap into 

two broad classifications - “old scrap” and “new scrap.” See Copper Development Association, 

Copper Applications in General Interest: Scrap Terminology and Classifications (1 999) (“Scrap 

Terminology”) available at www.coDper.org, and appended at Exhibit 5. Old scrap is material 

that has been used by a consumer and, as such, is sometimes referred to as “post-consumer 

-4- 
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scrap.” Id. New scrap is material that is generated during the manufacturing process when 

copper is cast into shapes, converted into semi-fabricated products, and manufactured into 

products sold in consumer end-use markets. Id. 

New scrap is also further divided into “prompt-industrial scrap” and “return scrap.” 

Prompt-industrial scrap is generated by toll producers that convert semi-fabricated copper 

products into parts. The turnings, stampings, and cuttings generated by this manufacturing 

process are then “returned” to the mill that supplied the semi-fabricated product. Scrap 

Terminology (Exhibit 5). This “return scrap” may be reused by the mill or sold. Id, Prompt- 

industrial scrap and return scrap are generally recorded in recycling statistics, because the 

material is sold or toll processed. Id, Another division of new scrap, which is called “home 

scrap” or “run-around” scrap, is normally generated and re-melted in the same facility, which is 

usually owned by a fully-integrated copper producer. Id. This scrap generally is not recorded in 

scrap statistics. Id. 

In addition to the old and new designations, copper scrap and copper-alloy scrap are 

further classified and monitored by scrap type and processor. For example, scrap may be 

classified by copper content or composition (e, No.1 wire and heavy, No. 2 mixed heavy and 

light, red brass, leaded-yellow brass, yellow and low brass, nickel-based, and other alloy scrap). 

- Id. It can also be classified by use (e.~., refinery, smelter, or brass-mill scrap), by source h, 

turnings, borings, cartridge cases, old radiators), or by appearance (e.n, bare bright, burnt wire, 

mixed heavy or light scrap). 

B. The Domestic Industry 

The Copper & Brass Fabricators Council represents U.S. manufacturers of a wide variety 

of products fabricated from copper and copper-alloys. The three main classifications of these 

-5- 
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products are flat-rolled products (such as sheet, strip, and foil), tubular products (such as pipe 

and tube), and long products (such as copper bar). Individual producers are known as “brass 

mills,” and the industry as a whole is typically referred to as the “brass mill indu~try.”~ The 

members of the CBFC represent an estimated 80-85 percent of the total production of the U.S. 

brass mill industry.6 

The Non-Ferrous Founders’ Society was founded in 1943 during World War I1 to ensure 

that non-ferrous foundries could meet all their production demands and, as relevant, includes the 

principal brass and bronze foundries in the United States7 These foundries by and large are 

consumers of copper-alloy ingot that typically is 95 percent derived from copper-alloy scrap and 

annually recycle millions of pounds of brass and bronze scrap. The art of making castings is 

quite old, and non-ferrous castings have been part of nearly every new technological 

development since the Industrial Revolution. The U.S. brass and bronze foundries produce a 

wide variety of castings. 

The U.S. brass mill industry and brass and bronze foundries are not the sole consumers of 

copper-based scrap within the United States, but do account for a substantial majority of all 

copper scrap and copper-alloy scrap consumed in the United States. According to the data of the 

U.S. Geological Survey, in 2002, the U.S. brass mill industry (in conjunction with the copper 

These terms are somewhat misleading in that the industry manufactures products of pure 
copper and copper-alloys other than brass as well. However, because of the widespread and 
long-standing use of the shorthand terminology, the domestic industry will be referred to in this 
petition as the “brass mill industry.” 

The member companies of the CBFC are listed at Exhibit 1. Because many of the members of 
the U.S. brass mill industry are privately held (and thus do not publicly disseminate sales or 
financial information), a precise calculation of the share of the overall industry represented by 
the CBFC members cannot be provided. 

As noted earlier, the NFFS’s brass and bronze foundries are listed in Exhibit 1. 7 

-6- 
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wire rod industry) accounted for 74.0 percent of copper-based scrap consumed within the United 

States, while smelters, refiners and ingot makers accounted for 19.1 percent and foundries, 

chemical plants, and miscellaneous manufacturers accounted for 6.9 percent of consumption.8 

See Exhibit 7. 

Although both industries use some form of copper as their main input materials, metal 

consumption patterns within the U.S. brass mill industry are notably different from those of the 

U.S. wire rod mill industry. Indeed, there are numerous distinctions between the wire rod mill 

industry and the brass mill industry. Copper wire rod is produced as an intermediate product to 

be drawn into copper wire, primarily for application in electronics and communications 

equipment. To the best of the petitioners’ knowledge, there is no overlap between U.S. brass 

mills and wire rod mills, as no company produces both brass mill products and copper wire rod. 

Because copper wire is produced exclusively from pure copper (copper-alloy wire is 

produced in very small quantities and is not used in electrical applications), the vast majority of 

metal input used by copper wire rod producers is in the form of copper cathode. Indeed, as 

noted, supra, the volume of copper scrap used by wire rod mills is so small that the U.S. 

Geological Survey does not provide a separate reporting of copper scrap used by wire rod mills, 

but rather includes such volumes with those consumed by brass mills, for fear of disclosing 

proprietary information from the wire rod industry. Further, copper wire rod mills do not 

consume copper-alloy scrap, because the industry’s metal input is limited to pure copper. 

The USGS does not separately report copper scrap consumption by the US.  copper wire rod 
industry, but rather includes such data with the figures for the brass mill industry. This 
convention is followed in order to avoid disclosing wire rod mill company proprietary data. See 
USGS Copper Annual Mineral Commodity Summary (“USGS Copper Annual”) at Table 4. 

-7- 
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In contrast to the wire rod mill industry, brass mills have traditionally used copper-based 

scrap for the majority of their metal input. According to the USGS statistics, copper scrap 

accounted for 61.1 percent and refined copper (primarily copper cathode) accounted for 39.9 

percent of U.S. brass mills' consumption of copper metal input in 2002.9 See USGS Copper 

Annual Table 4. Further, the consumption of refined copper (primarily cathode) by the U.S. 

brass mill industry was only about one-third that of the copper wire-rod mill industry (593,000 

metric tons as compared to 1,710,000 metric tons). Id. In addition, while copper wire rod mills 

do not consume copper-alloy scrap, brass mills consume copper-alloy scrap in large volumes. 

Indeed, consumption of copper-alloy scrap by the brass mill industry typically exceeds its 

consumption of copper scrap." See USGS Copper Annual at Table 10. 

The structure of the U.S. brass mill industry also contrasts with that of the wire rod mill 

industry. The U.S. brass mill industry is not integrated backward, meaning that it does not 

produce its own raw materials and must obtain those materials from non-affiliated sources. 

While some members of the U.S. brass mill industry have the capability to move back and forth 

between copper-based scrap and copper cathode as raw materials, other producers rely on 

copper-based scrap for 100 percent of their raw material inputs. In contrast, wire rod mills in 

the United States by and large are integrated backward, meaning that they are owned by the same 

companies that mine copper ore and refine it into cathode. Thus, copper wire rod mills primarily 

Non-copper metals consumed by the industry included slab zinc and hardeners and master 
alloys. 

Consumption of unalloyed copper scrap in the United States totaled 540,400 metric tons in 
2002, with brass mills accounting for 386,000 metric tons, or 71.4 percent of the total (the figure 
includes the small amount consumed by wire rod mills). USGS Copper Annual at Table 10. 
Consumption of copper-alloy scrap in the United States in 2002 totaled 716,400 metric tons, of 
which 544,000 metric tons (75.9 percent) were consumed by brass mills (no wire rod mill 
consumption is lumped in with the brass mill figure because wire rod mills do not consume 
copper-alloys). .I&. 

10 
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source raw materials fi-om affiliated sources, are much less dependent on outside, unaffiliated 

sources for their metal input needs, and consume very little copper-based scrap. 

The vast majority of copper scrap and copper-alloy scrap consumed in the United States 

is generated within the country. In 2003, 90,581 metric tons of copper scrap and copper-alloy 

scrap were imported into the United States, representing just 4.7 percent of the total US. supply 

of copper-based scrap (defined as consumption plus exports). See Exhibit 6. In that year, 

exports of copper scrap totaled 753,541 metric tons, meaning that exports were more than eight 

times as large as imports. Indeed, as is discussed in greater detail below, U.S. exports of copper- 

based scrap have increased dramatically in recent years, while imports of the product have 

actually been declining. While U.S. exports of copper-based scrap increased by 138.2 percent 

between 1999 and 2003, imports declined by 33.6 percent over the same period. Id. 

In summary, the brass mill industry is the largest consumer of copper scrap and copper- 

alloy scrap in the United States, and the industry relies on copper-based scrap for the majority of 

its raw material needs. Because the U.S. brass mill industry is not integrated back to the mine 

level, it is dependent upon access to a reliable and consistent supply of copper-based scrap from 

independent scrap suppliers. The vast majority of copper-based scrap consumed by the industry 

is generated within the United States, and the brass mill industry has been structured to make use 

of these recyclable materials as its main source of supply. Indeed, many members of the U.S. 

brass mill industry rely on copper-based scrap as their sole source of supply of raw materials. 

While the brass-mill industry’s structure has developed as a logical means of taking 

advantage of the lower cost of scrap materials (and has provided the further benefit of recycling 

what would otherwise be waste materials headed for landfill), the dependence on scrap materials 

has also made the U.S. brass mill industry extremely vulnerable to any interruptions in the 

-9- 
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supply of copper-based scrap materials. As discussed in hrther detail below, while the US. 

brass mills have traditionally had sufficient indigenous sources of copper-based scrap to supply 

their raw materials needs, increasing exports of the materials in recent years have resulted in 

critical supply shortages in the U.S. market. The result has been insufficient supplies and stocks 

of raw materials, dramatically increased prices for copper-based scrap, short-term production 

interruptions, higher production costs, and reduced profitability for the U.S. brass mill industry. 

The same conditions are being experienced by the brass and bronze foundries. If recent trends 

are allowed to continue, the end result will be industry shutdowns, bankruptcies, and shortages 

within the U.S. economy of the critical products manufactured by the brass mill industry and by 

the brass and bronze foundries. 

111. THERE HAS BEEN A SIGNIFICANT INCREASE IN EXPORTS OF COPPER 

SUPPLY AND DEMAND 

Exports of copper and copper-alloy scrap from the United States have increased quickly 

SCRAP AND COPPER-ALLOY SCRAP IN RELATION TO DOMESTIC 

and significantly in recent years. From a level of 3 16,342 metric tons (“MT”) in 1999, exports of 

copper-based scrap increased to 494,284 MT in 2000, 559,699 MT in 2001, and 566,838 MT in 

2002, before jumping to 753,541 MT in 2003.” See Exhibit 7. Thus, between 1999 and 2003, 

U.S. exports of copper-based scrap grew by 138.2 percent. In the single year between 2002 and 

2003, copper-based scrap exports grew by 32.9 percent. 

Exports of copper-based scrap have increased to a highly significant part of U.S. scrap 

supply. While exports represented just 16.2 percent of total U.S. copper-based scrap supply in 

’’ Copper scrap and copper-alloy scrap (copper-based scrap) exports at Exhibit 7 are defined as 
the sum of classifications 7404.00.0020, 7404.00.0045, 7404.00.0062, and 7404.00.0080 under 
the Schedule B Statistical Classification of Domestic and Foreign Commodities Exported from 
the United States (“Schedule B”). 

-10- 
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1999, that figure increased to 23.7 percent in 2000, 28.9 percent in 2001, and 31.1 percent in 

2002, before surging to 39.4 percent in 2003.12 See Exhibit 6. 

Exports of copper-based scrap have also grown rapidly in relation to U.S. demand 

(consumption). As shown at Exhibit 6, U S .  consumption of copper-based scrap declined 

consistently from 1999 through 2003 (from 1,630,900 metric tons in 1999 to 1,159,254 metric 

tons in 2003) and by 28.9 percent overall. Given that exports of copper-based scrap were 

increasing significantly during this period, exports as a percentage of U.S. consumption jumped 

from 19.4 percent in 1999 to 31.0 percent in 2000, 40.6 percent in 2001, 45.1 percent in 2002, 

and 65.0 percent in 2003. See Exhibit 6. Thus, from 1999 to 2003, U.S. exports of copper-based 

scrap more than tripled in relation to consumption of the product within the United States. 

Exports of copper-based scrap have also grown significantly in relation to the 

consumption of the brass mill industry. The consumption of copper-based scrap by US.  brass 

mills and wire rod millsI3 moved from 1,050,000 metric tons in 1999 to 1,070,000 MT in 2000, 

919,000 MT in 2001, 930,000 MT in 2002, and 842,182 MT in 2003. In relation to brass mill 

consumption, exports of copper-based scrap from the United States increased from 30.1 percent 

of consumption to 46.2 percent in 2000, 60.9 percent in 2001, 61.0 percent in 2002, and 89.5 

percent in 2003, based of total exports of the material.I4 See Exhibit 6. Thus, while brass mill 

l 2  Total copper-based scrap supply at Exhbit 6 is defined as US.  consumption of purchased 
copper-based scrap plus total exports of copper-based scrap. 
l 3  As discussed, supra, the USGS statistics include consumption of copper scrap by wire rod 
mills with that of brass mills so as not to divulge proprietary information in relation to the 
relatively small consumption by wire rod mills. 

l 4  Petitioners provide these data for informational purposes only and do not advocate the 
comparison of total scrap exports to the consumption of the brass mill industry as a means of 
assessing the impact of increased exports on the industry, because some element of the product 
exported is not of sufficient quality for use by the brass mill industry. However, because the 
export (and import) statistics do not distinguish among types or quality of copper-based scrap 

(...continued) 
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consumption of copper-based scrap declined by 19.8 percent between 1999 and 2003, exports of 

these materials increased by 138.2 percent. 

Monthly statistics show that export volume increases in 2003 in particular have been 

noteworthy, pervasive, and dramatic. As shown at Exhibit 8, total exports of copper-based scrap 

were higher in gacJ of the twelve months of the year than in any of the four previous years. 

Monthly exports in 2003 were at a minimum 89.9 percent higher than those in 1999 and a 

maximum of 171.6 percent higher. Exhibit 8. Monthly exports in 2003 were higher than 

those in 2002 by a minimum of 17.6 percent and a maximum of 63.9 percent. 

Even within the year of 2003, exports of copper-based scrap increased significantly over 

the course of the year. While monthly exports averaged 55,601 metric tons in the first quarter of 

2003 (already higher than the average shown for any quarter in the 1999-2002 period), that 

figure increased to 62,528 MT in the second quarter, 64,343 MT in the third quarter, and 68,709 

MT in the fourth quarter of the year. Exhibit 8. Exports in January 2004 were higher than in 

any January of 1999-2003. Clearly, the most recent export data for copper-based scrap show 

consistent and dramatic increases, and the growth in volume for 2003 as a whole has been due to 

ongoing export expansion, rather than any seasonal surges that have already peaked. 

The growth in copper-based scrap exports in recent years has not been limited to any 

particular alloy form of the product. As shown at Exhibit 9, each of the four tariff headings 

under which copper scrap and copper-alloy scrap are classified has shown almost consistent 

export growth in the 1999-2003 period. Volume growth in this period ranged from a minimum 

(...continued) 
materials, there is no means of discerning how much of the exported product could actually be 
used by the U.S. brass mill industry. For this reason, petitioners believe that the most 
meaningful comparison of exports to consumption is that performed on the basis of total U.S. 
exports and total U.S. scrap consumption. 
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of 91.2 percent for “other” copper-alloy scrap to 247.0 percent for brass scrap. 

2003, total exports of copper-alloy scrap slightly exceeded those of copper scrap. 

Exhibit 9. In 

Essentially all of the growth in U.S. exports of copper-based scrap in recent years has 

been attributable to rising demand in China. In 1999, exports to China of copper-based scrap 

stood at 86,601 MT and accounted for just 27.4 percent of total US.  exports. $ee Exhibit 7. 

That volume more than doubled in 2000 and tripled in 2001, as exports to China accounted for 

43.3 percent of all exports in 2000 and 56.6 percent in 2001. Copper-based scrap exports to 

China increased moderately in 2002 to 332,110 MT (58.6 percent of exports) before jumping to 

532,901 MT in 2003, representing 70.7 percent of total U.S. exports. Td. Thus, in the single year 

from 2002 to 2003, exports to China of copper-based scrap increased by 60.5 percent, and 

between 1999 and 2003, such exports grew more than six-fold. Further, the increase in volume 

of copper-based scrap exports to China from 1999 to 2003 (an expansion of 446,300 MT) was 

just slightly more than the entire expansion of overall U.S. exports of the product during the 

period (which increased by 437,199 MT).I5 

IV. THERE HAS BEEN A SIGNIFICANT INCREASE IN THE DOMESTIC PRICE 
OF COPPER SCRAP AND COPPER-ALLOY SCRAP 

Rapid increases in exports of copper-based scrap have acted to reduce domestic supplies 

of scrap and increase prices for the product. Because brass mills rely on copper-based scrap as 

their most important raw material, these trends have resulted in increased costs for the domestic 

industry, costs which the industry has not been hlly able to pass through in the costs of its 

finished products. Further, even to the extent that U.S. brass mills have been able to pass 

l 5  As shown at Exhibit 9, the growth in exports to China occurred in relation to each of the four 
tariff classifications of copper-based scrap, and China dramatically increased its share of total 
U.S. exports for each of the tariff classifications as well. 
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through increased raw-material costs to their customers, increases in prices of copper and 

copper-alloy input products and of finished products act to reduce consumption of these products 

as users begin to substitute competing products for copper-based products. In some instances of 

customers purchasing the copper-based product as an input for fkther processing, user industries 

have added rising prices to their calculus of continued U.S. production viability and have 

concluded that relocation of their manufacturing facilities to low-priced non-market economies, 

notably China, has been their best option. 

U.S. prices for copper-based scrap have jumped upward significantly in recent years, 

most notably since the beginning of 2003. While these price increases have generally reflected 

increasing prices for copper cathode, growing exports of copper-based scrap have also had a 

substantial effect by reducing US. supply and increasing US. prices for copper-based scrap. 

As shown in the table attached as Exhibit 10, average U.S. prices for Number 1 copper 

scrap have been increasing almost consistently since 2001. While the average buying price per 

pound of No. 1 copper scrap by U.S. brass mills stood at 69.62 cents per pound in 2001, that 

figure increased to 70.23 cents in 2002 and jumped to 78.14 cents per pound in the first 11 

months of 2003.16 Thus, on the basis of annual averages, prices paid for No. 1 copper scrap 

increased by 12.2 percent between 2001 and 2003. 

Monthly average prices for No. 1 copper scrap have shown even more dramatic increases 

over the course of 2003 and into 2004. As shown at Exhibit 10, average monthly prices for No. 

1 copper scrap stood at 74.16 cents per pound through the first six months of 2003, and then 

l 6  No. 1 copper scrap is 99.9 percent pure copper and is the most common form of scrap 
purchased by the brass mill industry as a whole. The prices shown at Exhibit 10 are as reported 
by the American Metal Market magazine and the U S .  Geological Survey and represent brass 
mills’ estimated buying prices for delivered carload lots. 
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increased to an average of 85.69 cents per pound in the second-half of the year. In the first nine 

weeks of 2004, average prices jumped to $1.1883 per pound for the period overall. Thus, 

between the first-half of 2003 and the first nine weeks of 2004, average prices for No. 1 copper 

scrap in the U.S. market grew by 60.2 percent. Indeed, to date in 2004, No. 1 copper scrap prices 

reached a peak daily price of $1.3700 per pound on March 1, 2004, a price more than 100 

percent higher than that shown as recently as October 2002. 

Prices for Number 2 copper scrap have similarly shown substantial increases. As 

summarized at Exhibit 10, annual prices paid for No. 2 copper scrap increased from 58.96 cents 

per pound in 2001 to 59.45 cents in 2002 and 68.38 cents per pound in the first 11 months of 

2003.17 This amounted to an increase in annual average prices of 16.0 percent between 2001 and 

2003. 

Monthly average prices for No. 2 copper scrap have soared in the second-half of 2003 

and the first weeks of 2004. From an average price of 64.05 cents per pound in the first six 

months of 2003, No. 2 copper scrap prices increased to an average of 76.38 cents per pound in 

the second-half of the year. Exhibit 10. In the first nine weeks of 2004, average prices for 

No. 2 scrap have risen dramatically to $1.0778 per pound. Thus, in relation to the first-half of 

2003, prices for No. 2 copper scrap to date in 2004 have increased by an average of 68.3 percent. 

V. 

caused 

THERE HAS BEEN A DOMESTIC SHORTAGE OF COPPER SCRAP AND 
COPPER-ALLOY SCRAP 

Increasing exports of copper-based scrap have reduced U.S. supplies of scrap and have 

shortages of the material. Because many producers can use both copper scrap and copper 

l7 No. 2 copper scrap is 94.0 percent pure copper at a minimum and is purchased and used by 
brass mills, but is more commonly used by copper refiners. No. 2 copper scrap is typically less 
pure and requires more processing than No. 1 copper scrap and, hence, reflects a relatively lower 
price. 
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cathode as inputs into their production process, the result of shortages of copper scrap has not 

been widespread production interruptions, but rather, increased use of copper cathode by brass 

mills in place of copper scrap. Because copper cathode generally sells at prices in excess of 

those for Number 1 copper scrap, the forced replacement of cathode for scrap acts to increase 

input and production costs for these manufacturers. This increased demand for copper cathode 

within the U.S. market (from demand that has traditionally been supplied by copper scrap) has 

the concomitant effect of pushing up transaction prices for copper cathode. 

For those producers that can only use copper scrap (and cannot use copper cathode), the 

result of increasing supply shortages has been large increases in scrap costs and periods of 

dangerously low scrap stocks on hand. In some instances, due to extreme supply shortages (and 

the fact that some producers can use only scrap as their raw material input), prices of copper 

scrap in some regions have increased above those for copper cathode, a purer and normally more 

“valuable” and expensive raw material than any form of scrap. In other words, recent supply 

trends for copper-based scrap have turned market logic and pricing upside-down. While supply 

shortages to date have generally resulted in only short-term production shutdowns of one or two 

days, it is only a matter of time until scrap shortages reach the point of forcing prolonged 

production interruptions at these facilities. 

Increasing exports of copper-based scrap have resulted in reduced consumption and 

decreased stocks of copper scrap in the United States. Data compiled by the U.S. Geological 

Survey show that consumption of copper scrap has consistently and rapidly been declining in 

recent years, from a level of 1,630,900 metric tons in 1999, to 1,593,000 metric tons in 2000, to 
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1,377,500 MT in 2001, to 1,256,900 MT in 2002, and to 1,159,264 MT in 2003.18 See Exhibit 6. 

Thus, from 1999 to 2003, U.S. consumption of copper-based scrap declined by 471,636 metric 

tons, or 28.9 percent. 

Stocks of copper-based scrap within the United States have also shown major declines. 

From a level of 91,070 metric tons at year-end 1999, stocks declined to 82,010 MT at the end of 

2000, 67,770 MT in 2001, and 66,520 MT in 2002. See Exhibit 6. While year-end 2003 stock 

data are not currently available, stocks and scrap supplies are understood to have contracted even 

more dramatically in 2003. As noted in the most recent report of the U.S. Geological Survey, 

‘‘(b}rass mill production and shipments declined, however, owing to a sharp drop in scrap 

consumption. The consumption of refined copper at the expense of copper scrap is indicative of 

the tight scrap supply and narrow discounts reported by the industry. According to the Institute 

of Scrap Recycling Industries (2003), copper scrap remained difficult to s~urce . ” ’~  

VI. EXPORTS OF COPPER SCRAP AND COPPER-ALLOY SCRAP ARE THE 
PRIMARY CAUSE OF DOMESTIC PRICE INCREASES AND SUPPLY 
SHORTAGES 

A. Exports of Copper Scrap and Copper-Alloy Scrap Are the Primary Cause of 
U.S. Supply Shortages 

The shortages in supplies of copper-based scrap have largely come about as a result of 

rising exports of the product. As U.S. copper-based scrap consumption declined by 471,636 

metric tons from 1999 to 2003, exports of the product increased by 437,199 metric tons over the 

same period. See Exhibit 6. The increase in exports of copper-based scrap during this period, 

therefore, represented 92.7 percent of the overall decline in scrap consumption. Thus, declining 

2003 figure estimated based on January - November data. 18 

l 9  U.S. Geological Survey Mineral Industry Surveys, Copper in November 2003, February 2004 
at 1. 
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scrap supplies in the United States have been largely attributable to increasing exports of the 

product. 

Review of the other determinants of U.S. supply and demand for copper-based scrap 

shows that there are no factors other than increasing exports that have caused recent supply 

shortages. Consumption data for the U.S. market as a whole and for the brass mill industry 

specifically demonstrate that insufficient scrap supply is not attributable to any increased demand 

for the product in the United States. Total U.S. consumption of copper-based scrap declined in 

each of the years from 1999 through 2003, and by 28.9 percent for the period overall. See 

Exhibit 6. In 2003, the year of the greatest shortages of scrap supply and most rapid price 

increases, U.S. consumption of copper-based scrap fell by 97,636 metric tons, or 7.8 percent. Id. 

Consumption of copper-based scrap by brass mills similarly showed large declines during 

this period. Between 1999 and 2003, consumption of copper-based scrap by the brass mill and 

wire rod mill (primarily brass mill, as noted, supra) industries declined by more than 200,000 

metric tons, or 19.8 percent. Id. In the single year of 2003, brass mill consumption fell by 

87,8 18 metric tons, or 9.4 percent. 

Clearly, consumption trends within the brass mill industry and the U.S. market generally 

have not caused recent supply shortages. Indeed, had the output of the U.S. brass mill industry 

not been depressed and the U.S. economy not been in recession during 2001-2003, demand for 

copper scrap in the United States likely would have increased, rather than decreased, and the 

shortfall in the supply of copper-based scrap would have been far more pronounced than was the 

case. Now that the U.S. economy is showing signs of improvement, demand for copper-based 

scrap can be expected to increase. Unless controls on exports of this critical material are put into 
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place, the supply shortages that have been experienced to date (and the related price increases) 

are likely to become far more severe and widespread in the coming months. 

Nor is the shortage of copper-based scrap attributable to a shortage of the amount of 

scrap material generated in the United States. As shown at Exhibit 6, the total U.S. supply of 

copper-based scrap (defined as U.S. scrap consumption plus exports) has changed only 

marginally since 1999. Between 1999 and 2003, total U.S. scrap supply declined by just 34,437 

metric tons, or 1.8 percent. See Exhibit 6. Over this same period, exports of copper-based scrap 

increased by 437,199 metric tons, or 138.2 percent. Id. As a result of these trends, exports 

increased from 16.2 percent of total U.S. copper-based scrap supply in 1999 to 39.4 percent in 

2003. Clearly, exports -- not a decline in U.S.-generated copper-based scrap -- accounted for the 

shortfall of scrap supply in relation to domestic demand. 

In fact, in 2003, the year of the most severe scrap shortage, total U.S. supply of copper- 

based scrap actually increased by 89,067 metric tons or 4.9 percent, in relation to 2002. 

Unfortunately, scrap exports in that year increased by 186,703 metric tons, meaning that exports 

grabbed not only the entire increase in scrap in that year, but an additional 100,000 tons of 

existing supply. 

B. Exports of Copper Scrap and Copper-Allov Scrap Are the Primary Cause of 
Increasing Scrap Prices in the United States 

Increased demand for U.S. copper scrap and copper-alloy scrap for export has acted to 

push up prices paid by U.S. consumers of the product, most notably brass mills, in two 

significant ways. First, as noted above, exports have increased their volumes and their share of 

U.S.-generated scrap, thereby reducing supplies of copper-based scrap available to U.S. 

consumers of the product. Second, agents working in the United States on behalf of foreign 

consumers of copper-based scrap, most notably in China, have been paying prices at above- 
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market levels and agreeing to preferential sales terms to US.  scrap dealers in order to obtain 

sufficient supplies of scrap for export. These two types of price effects are discussed in detail 

below. 

As increasing exports have reduced U.S. copper-based scrap supplies, prices for available 

supplies have risen. In order to fully appreciate the way in which increased exports of copper- 

based scrap have affected prices for the commodity in the U.S. market, it is first important to 

understand the manner in which the price of copper-based scrap is set. 

Copper-based scrap is normally sold at a discount off the prevailing market price for 

pure, refined copper, which is most typically sold in the form of copper cathode. Prices for 

copper cathode, as tracked by exchanges such as the London Metals Exchange (LME) and the 

Commodity Exchange, Inc. (Comex), fluctuate daily (and within the day), reflecting both world 

supply and demand conditions and, secondarily, local supply and demand conditions within the 

United States. Depending on the copper content and relative purity of the scrap supply, various 

types and gradations sell at differing discounts from the prevailing market prices for copper 

cathode on the exchanges. The discounts at which copper-based scrap is sold reflect the fact that 

scrap typically requires more processing than copper cathode and runs the risk of containing 

impurities.20 

As with the exchange prices for copper cathode, selling prices for copper-based scrap 

While copper-based scrap prices are certainly related to prices for copper fluctuate daily. 

2o Examples demonstrating the pricing disparity between Number 1 copper scrap and the Comex 
cathode price and Number 2 copper scrap and the Comex cathode price are provided at Exhibit 
10. These data show that in 2000, for example, the buying price for Number 1 copper scrap 
averaged 69.62 cents per pound, a discount of 2.95 cents per pound in relation to the average 
Comex copper cathode price of 72.57 cents per pound. In the same year, the buying price for 
Number 2 copper scrap averaged 58.96 cents per pound, a discount of 13.61 cents per pound in 
relation to the Comex copper cathode price of 72.57 cents per pound. See Exhibit 10. 
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cathode (with the price of copper cathode typically acting to define the logical upward limit of 

the price of scrap), scrap discounts from the price of copper cathode may increase or decrease as 

supply and demand for scrap fluctuate. Evidence from recent years shows that expanding 

exports of copper-based scrap have acted to increase the prices (reduce discounts) of scrap in 

relation to copper cathode.21 

As shown at Exhibit 10, the discount in prices paid by U.S. brass mills for Number 1 

copper scrap in relation to the Comex price for copper cathode has declined from an average of 

3.3 cents per pound in 2000 and 2.95 cents per pound in 2001 to just 1.44 cents per pound in 

2002 and 1.21 cents per pound in the first 11 months of 2003. This means that between 2000 

and 2003, the average discount for Number 1 copper scrap fi-om the Comex cathode price has 

declined by 63.3 percent. Over the same period, the discount for lower-quality Number 2 copper 

scrap has fallen from an average of 18.98 cents off Comex in 2000 to 13.61 cents per pound in 

2001, 12.22 cents in 2002, and just 10.97 cents per pound in 2003. This trend amounts to a 42.2- 

percent decline in the discount for Number 2 copper scrap from 2000 to 2003. See Exhibit 10. 

Monthly pricing data show that average scrap discounts have been extremely small in the 

second half of 2002 and the whole of 2003. In eight of the months during this period, the 

monthly average discount for Number 1 copper scrap has been less than one cent per pound, and 

in September 2003 the average scrap price actually exceeded the Comex cathode price. See 

Exhibit 10. The major declines in discounts for copper scrap were recognized in a recent report 

of the U.S. Geological Survey, which stated that due to declining supplies of scrap in the United 

21 It also should be noted that, while 
means of controlling the risk of price 
exist in relation to copper-based scrap. 
on a spot basis. 

futures markets exist in relation to copper cathode as a 
volatility in that market, no comparable futures markets 
Essentially all purchases of copper-based scrap are made 
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States, “{t}he consumer buying price for bare bright copper was reported to be level with the 

spot COMEX price for refined copper, and the price {sic} for burnt No. 1 scrap and No. 2 scrap 

were reportedly discounted by only 3 cents per pound and 9 to 10 cents per pound, 

Scrap prices have soared in 2004 as stocks have continued to dwindle. Between the first 

week of December 2003 and the last week of February 2004, average prices for Number 1 scrap 

increased from 97.00 cents per pound to $1.3250 per pound, an increase of 36.6 percent. 

Exhibit 10. Discounts on copper-based scrap have remained depressed during this period and, on 

several occasions, average prices for Number 1 copper scrap have again gone above the Comex 

copper cathode price. 

While the overall price of copper-based scrap is, to a significant extent, driven by the 

price of copper cathode, the discount at which copper-based scrap sells in relation to copper 

cathode is essentially completely driven by the supply and demand for copper-based scrap. 

Distinguishing the price effects of rising copper (cathode) prices from the effects of declining 

copper-based scrap supplies is, therefore, a relatively straightforward exercise. 

In a typical market, reduced activity within the U.S. economy has the effect of reducing 

demand for copper-based scrap, as reductions in output by brass mills result in reduced demand 

for raw materials. Historically, therefore, in periods of economic slowdown, the price of copper- 

based scrap has tended to decline. Such was not the case during the 2001-2003 period of 

recession, however. From an average price of 69.62 cents per pound in 2001, Number 1 copper 

scrap increased in price to 70.23 cents per pound in 2003 and 78.14 cents in the first 11 months 

of 2003 (prices since that point have reached levels well in excess of $1.00 per pound). See 

22 U.S.G.S. Mineral Industry Surveys, Copper in February 2004 at 1. 
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Exhibit 10. Further, the discount at which Number 1 copper scrap sold in relation to copper 

cathode fell from an average of 2.95 cents per pound in 2001 to just 1.21 cents per pound in 

2003, a 59.0 percent decline. Thus, the higher pricing for copper-based scrap in the 2001-2003 

period has been contrary to historical trends during a downturn in the U.S. economy. These 

price trends have not been due to an expansion of consumption of copper-based scrap in the U.S. 

market, as total consumption of the product declined in each year from 2001 to 2003 and by 15.8 

percent for the period overall. See Exhibit 6. 

Nor was the increase in the price of copper-based scrap due to declines in the amount of 

scrap generated within the U.S. market. Total U.S. supply of copper-based scrap (consumption 

plus exports) declined only marginally (1.3 percent) between 2001 and 2003 and actually 

increased (by 4.9 percent) in 2003 in relation to 2002. Exhibit 6. Thus, from 2002 to 2003, 

a period during which overall U.S. copper-based scrap supply showed a large increase and U.S. 

consumption showed a substantial decline, overall scrap prices went up dramatically and the 

scrap discount in relation to cathode prices diminished further. This upward trend in the price of 

copper-based scrap during this period was completely illogical in relation to developments in 

U.S. supply and demand for the product. What was driving prices during this period was not 

U.S. demand for copper-based scrap, but foreign demand for U.S. scrap, as exports increased 

their share of total U.S. supply from 28.9 percent in 2001 to 39.4 percent in 2003. See Exhibit 6. 

The causal connection between increased exports of copper-based scrap and increased 

prices for the product in the U.S. market has been widely reported by the metals industry trade 

press. As noted in one recent summary, “{s}upplies of copper scrap also have grown tight due to 

Asian demand, particularly from China. ‘They’ve been buying it way over the market price, and 

it’s sucked the United States dry -. . that’s putting a lot of pressure on the market,’ one merchant 
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told Platts. The low amount of copper scrap being produced by manufacturers in the US was 

adding to the problem, another merchant said.”23 

The recent weakening of the U.S. dollar has only added to foreign demand for U.S. 

copper-based scrap supply, thereby exacerbating supply shortages. As noted in a March 1,2004 

article in the American Metal Market, 

Copper scrap pricing is setting records and experts 
throughout the industry say the secondary market is still heating up 
rather than cooling down as the winter season ends. 

A weak U.S. dollar and domestic supply shortages have 
fueled rising scrap prices recently, but several sources believe 
overseas demand will drive the current feeding frenzy for material 
well into the summer.. . . 

With tensions mounting in the copper scrap industry and 
competition for domestic supplies escalating, prices have soared to 
record levels throughout the winter, a time of year usually noted 
for inactivity and seasonal shutdowns.. . . 

“We’ve seen copper scrap at $1.50 before, but you could 
very well see these prices next year,” a Chicago-based buyer said. 
“All of the evidence points to a sustained run up. Unless the 
Chinese stop buying material, these prices aren’t going away 
anytime soon.” 

Copper scrap spreads have remained virtually unchanged 
since February last year, with one notable exception: During the 
past month, dealers and brokers reported that Bare Bright was 
being sold for 1 cent more than the March Comex price. 

“There are two types of supply right now: tight and tighter. 
And the competition for material has forced guys to pay 
premiums,” a Midwest scrap broker said. “These guys have to get 
scrap into their furnaces right away so they can get their products 
out to market.”. . . 

The weak US.  dollar also has attracted new buyers to the 
market since the beginning of the year, and brokers reported 
renewed interest from European buyers recently. 

23 Platts Metals Week, Dec. 22, 2003 at 6. 
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“Europe has really stepped up in the last month and we’re 
finding more and more metal headed to Europe,” Weintraub said. 
“It’s really making it hard on the brass business.” 

One scrap dealer noted that warmer weather on the U.S. 
East Coast should draw out more scrap material in the coming 
weeks. But several other industry sources said that, aside from 
new demolition work, the material just wasn’t there.24 

Clearly, expanded demand for U.S. copper-based scrap from foreign buyers has had the 

effect of reducing scrap supplies, thereby pushing up prices for the product. Further, the high 

prices that buyers from countries such as China have been willing to pay to source U.S. scrap 

have in themselves acted to increase prices in the U.S. market (that is to say, even if supplies 

were adequate, the prices the Chinese purchasers are willing to pay would be having the effect of 

increasing prices in the U.S. scrap market).25 

Agents purchasing U.S. scrap on behalf of the Chinese industry have not only offered 

above-market prices for copper-based scrap, but have also reportedly been willing to pay cash to 

U.S. scrap dealers for their purchases and to arrange their own transportation of this scrap. 

Chinese agents have actually established their own scrap purchasing agencies on the West Coast 

of the United States in order to take direct control of the sourcing of copper-based scrap. 

Thus, users of copper scrap and copper-alloy scrap in the United States have been doubly 

injured by recent trends in copper-based scrap prices: global shortages of copper cathode and 

extremely strong demand for the product in China have pushea up prices for copper cathode 

24 “Hot copper market growing still hotter,” American Metal Market, Scrap, March 1, 2004 
(Monday Edition), at 10. 
25 Chinese purchasers of copper-based scrap are believed to be able to purchase the material in 
the United States at above-market prices because Chinese governmental programs reimburse 
Chinese brass mill producers for some element of their raw-material costs on exported finished 
products. Chinese purchasers are also understood to receive preferential ocean freight rates on 
the transport of these materials from the United States to China. 
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rapidly (thereby pushing up copper-based scrap prices), while declining supplies of copper-based 

scrap in the U.S. market have all but erased scrap discounts and pushed prices of the product 

toward or above cathode prices. The current situation is injurious and untenable. 

VII. DOMESTIC PRICE INCREASES AND SHORTAGES OF COPPER SCRAP AND 

ADVERSE EFFECT ON THE NATIONAL ECONOMY AND THE DOMESTIC 
COPPER AND BRASS INDUSTRY 

COPPER-ALLOY SCRAP HAVE HAD AND WILL HAVE A SIGNIFICANT 

As exports have expanded and US. supplies of copper-based scrap have dwindled, prices 

both in absolute terms and in relation to copper cathode have increased. This activity has had a 

particularly dramatic effect on the U.S. brass mill industry. U.S. brass mills rely on copper- 

based scrap for a high percentage of their basic raw materials. Indeed, a survey of industry 

members shows that as recently as 2001, brass mills consumed more Number 1 copper scrap 

than copper cathode, with Number 1 copper scrap accounting for 53.5 percent of the total of 

these inputs.26 Due to declining scrap availability, by 2002 consumption of copper cathode by 

brass mills exceeded consumption of Number 1 copper scrap, with scrap falling to 46.7 percent 

of the total of these raw materials. By 2003, scrap’s share had declined even further, with 

Number 1 copper scrap accounting for just 39.8 percent of total consumption of the two 

26 Number 1 copper scrap is the most-consumed form of copper-based scrap by volume by the 
industry, but the industry also consumes significant volumes of other copper-based scrap, 
notably C.D.A. 300-series leaded-brass scrap, C.D.A. 200-series brass scrap, and Number 2 
copper scrap. 
27 On the basis of overall raw materials consumption by the brass mill industry, copper-based 
scrap (including copper-alloy scrap) accounted for the majority of metal inputs. In 2003, copper- 
based scrap consumption by the industry (including the small amount consumed by wire rod 
mills) totaled an estimated 842,182 metric tons (58.9 percent of total metal consumed), while 
consumption of refined copper (predominantly cathode, but also including ingot, cakes and slabs, 
and wire bar and billet) is estimated at 586,909 metric tons (41.1 percent of metal consumption). 
USGS Mineral Industry Survey, Copper in February 2004 (data through November annualized). 
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The move away from scrap and toward cathode has been driven by two factors. First, 

declining availability of scrap has forced brass mills to source more-expensive cathode, because 

adequate stocks of scrap are simply not always available. Second, as the price of copper scrap 

has approached that for cathode (or, as noted above, exceeded the price for cathode in some 

instances), the natural price advantage of copper scrap has diminished to insignificance, and 

copper cathode has become relatively more attractive. 

However, not all brass mills can use copper cathode as an input material, as some 

production operations have been expressly designed to use copper scrap as their sole raw 

material. For these facilities, even as the price of copper scrap has approached, or indeed 

exceeded, the price of copper cathode, a transition to copper cathode has not taken place. It is 

because of this total reliance on scrap that prices of copper scrap in some instances can exceed 

prices for the purer copper cathode. Further, while copper cathode can in many instances be 

used in lieu of copper scrap, it is not a meaningful substitute for copper-alloy scrap (e.a, for a 

product such as brass scrap). As noted, supra, the majority of copper-based scrap consumed by 

the U.S. brass mill industry is copper-alloy scrap, not copper scrap, so in the majority of 

applications copper cathode cannot even be used as a direct substitute. 

Regardless of whether a brass mill has the ability to move back and forth between 

cathode and scrap, increasing prices for scrap have had detrimental effects on the production 

costs of manufacturers. Obviously, if a brass mill has historically used Number 1 copper scrap 

for a significant portion of its overall raw-material needs but is forced to increase its purchases of 

copper cathode due to scrap shortages, its raw-material costs will increase as relatively less 

expensive scrap is replaced with relatively more expensive cathode. For brass mills that cannot 

switch their raw-material source and can only employ scrap, declining discounts and rising prices 
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for scrap directly increase their raw-material costs. As raw-material costs have increased, 

finished brass product prices have not kept pace, and so the industry’s operating margins have 

declined. 

The impact on the U.S. brass mill industry of increasing costs for copper-based scrap 

resulting from increased exports and reduced U.S. supply is extremely significant. In 2003, the 

brass mill industry consumed 842,182 metric tons of copper-based scrap (including some small 

amount consumed by the wire rod industry). Given that the discount for Number 1 copper scrap 

dwindled from 2.95 cents per pound below the Comex cathode price in 2001 to just 1.21 cents 

per pound in 2003 (see Exhibit lo), it is estimated that the increase in exports and reduction in 

the supply of scrap available to the U.S. industry acted to push up the effective price for copper- 

based scrap by a minimum of 1.74 cents per pound.28 Applying this cost increase to the annual 

consumption figure, it can be estimated that the reduced scrap discounts due to lower supply of 

copper-based scrap resulted in a direct cost to the brass mill industry of $32,306,135 annually.29 

While pricing of copper and copper-alloy finished products by brass mills generally takes 

account of prevailing market prices for copper cathode (such that the “metal” element of the 

price of the end-product will be based on the prevailing market price as established by the LME 

or Comex), the ability to “pass through” increased costs to purchasers is limited in three ways. 

First, to the extent that a producer employs scrap, rather than cathode, as its input, the discount 

** The change in the discount for Number 2 copper scrap was even greater, as it fell from 13.61 
cents per pound off Comex in 2001 to 10.97 cents per pound in 2003, a decline of 2.64 cents per 
pound. See Exhibit 10. However, because Number 1 copper scrap is the form of scrap 
employed in the largest amounts by the brass mill industry, it will be used for purposes of 
estimating the price impact of increased exports in the period. 

29 842,182 metric tons = 1,856,674,437 pounds x 1.74 cents per pound = $32,306,135. 
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from the prevailing market price has generally accrued to the producer. As the copper scrap 

discount evaporates, an important element of industry cost savings disappears as well. 

Second, because prices for copper-based scrap have been increasing so quickly and 

supplies are so tight, in many instances brass mills have set contractual price terms with 

customers that reflect Comex copper prices as of a specific date, only to find that when 

production takes place after that referenced date, the actual price paid for the copper-based scrap 

is substantially higher than the price referred to in the agreement. When such an occurrence 

takes place, the brass mill cannot pass through the increased cost for raw materials, and the profit 

margin on the sale suffers accordingly. 

Finally, as prices for copper and copper-alloy products rise, those products become less 

attractive relative to substitute products. For example, if the price of copper roofing materials 

becomes prohibitive, a builder might decide to use a cheaper substitute material such as 

aluminum. This shift has the effect of reducing overall demand for copper and copper-alloy 

products. Further, to the extent that U.S. brass mills are placed at a cost disadvantage on scrap 

inputs vis-&vis producers in Asia or Europe, brass mill imports from those countries become 

more attractive to U.S. purchasers, or processors of brass mill products simply cease U.S. 

operations in favor of foreign production. Thus, the ramifications of increasing scrap exports are 

far broader than the immediate supply shortages and higher prices they engender. 

Current trends in copper-based scrap exports do not bode well in relation to future supply 

availability. Copper-based scrap continues to be exported from the United States in large 

quantities, and, as noted above, demand for scrap by Chinese producers is forecast only to 

accelerate. According to one recent article concerning China’s consumption of various types of 

scrap metals, “most analysts don’t foresee any decline in {China’s} scrap imports before 
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201 0.”30 Further, largely because of China’s unprecedented recent growth, world supply of 

mined copper and copper concentrates has not kept pace with global demand, and cathode stocks 

have also been dwindling. Recent press reports indicate that world supplies of copper cathode 

are well below demand and that stocks of copper cathode within the United States are at 

perilously low levels: 

“I could see all of the stockpiles in the LME going to zero 
by the end of this year,” said Peter Sellars, the 52-year-old chief 
executive of Liverpool, England-based Henry Bath & Son Ltd., the 
metals warehouse division of San Diego-based Sempra Energy. 

“So far the real demand has been taken to the Far East, 
particularly China,” Sellars said in a telephone interview. “As the 
U.S. economy continues to pick up, then I think the supply will get 
even tighter.” 

Stockpiles in warehouses in Long Beach, California, have 
dropped 56 percent this year alone. Inventories have declined in 
warehouses along the West Coast, including Los Angeles, which 
supplies copper to Asia. 

“All the metal in the Long Beach warehouse has gone to 
China,” said Tim Strelitz, chief executive of Los Angeles-based 
California Metal-X Inc., which produces about 3 million pounds of 
copper-based ingots a month used in the manufacture of faucets 
and valves. 

“We’ve had to change the way we do our business, so we 
can be ahead of the rising market and historically, that’s something 
nobody ever did,” Strelitz said. 

California Metal-X has had to seek new supplies because 
some scrap dealers the company used to buy from are selling scrap 
at a premium of 7 cents a pound over the price of copper on the 
Comex in New York, he said. “I can’t do that. It’s too 
expen~ive.,’~ ’ 

“China’s Huge Hunger for Scrap,” The Wall Street Journal, A15, March 25,2004. 30 

31  “Pacorini Copper Supply Dwindles as Codelco Sells More to China,” RBC Capital Markets, 
Feb. 25,2004. 
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Thus, the short-term prospect is that supplies of copper cathode will tighten even further. 

This pressure will make the use of copper cathode by brass mills even more expensive than it has 

been and will place corresponding pressure on the supply and pricing of copper-based scrap. 

Barring some meaningful action on the part of the U.S. government to reduce the export outflow 

of US .  copper-based scrap, a massive supply shortage is looming. If such a shortage is allowed 

to come to pass, production interruptions in the U.S. brass mill industry will be widespread, and 

the financial impact on the industry will be immense. 

From the earliest days of the founding of the United States, the importance of copper as 

an essential raw material has been recognized. In the words of Alexander Hamilton in his report 

in 1791 as Secretary of the Treasury to Congress on manufacturing, “The manufactures of which 

this article {copper} is susceptible are also of great extent and As time has gone by 

and industrialization has accelerated and expanded, the accuracy of Hamilton’s statement has 

been reinforced time and time again. The properties and versatility of copper make it invaluable 

in a wide range of settings. 

The numerous and critical applications to which copper is put are illustrated by the list in 

Exhibit 2 at 7-5 through 7-14. The excerpts there from the “Metals Handbook” give a good 

sense of how far-reaching the uses of copper are and of how vital copper-based scrap is. In the 

production of electrical connectors, ammunition components, marine hardware, forgings and 

pressings of all kinds, condenser tube and piping systems, bushings, gears, building hardware, 

aircraft parts, valve bodies and parts, rivets and bolts, heat exchanger tubing, communications 

systems, welding rod, optical goods, keys and locks, lead frames, plumbing fixtures, and 

32 A. Hamilton, “Report on the Subject of Manufactures” (Dec. 5 ,  1791), in “Alexander 
Hamilton - Writings” 647, 714 (The Library of America ed. 2001). 
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bearings, the role played by copper scrap and copper-alloy scrap is central. It is reasonable to 

say that these raw materials are essential work horses in the day-to-day maintenance of the U.S. 

economy and national defense. 

VIII. MONITORING AND EXPORT CONTROLS ON COPPER SCRAP AND 

ECONOMY FROM THE EXCESSIVE DRAIN OF SCARCE MATERIALS AND 
TO REDUCE THE SERIOUS INFLATIONARY IMPACT OF FOREIGN 
DEMAND 

COPPER-ALLOY SCRAP ARE NECESSARY TO PROTECT THE DOMESTIC 

The unprecedented increase in exports from the United States of copper scrap and 

copper-alloy scrap and current supply shortages mandate a substantial and powerfill response. 

Based on the seriousness of the current situation, the petitioners request the imposition of a 

volume-based annual quota on U.S. exports of copper scrap and copper-alloy scrap of 380,139 

metric tons. Such quota should be allocated evenly over a 12-month period, resulting in a 

monthly export quota of 31,678 metric tons, with an option of extending such quota beyond 12 

months in the event of continued supply shortages. 

While exports of copper-based scrap have averaged 626,693 metric tons over the years 

2001-2003, in the previous five-year period of 1996-2000, such exports averaged just 380,139 

metric tons. See Exhibit 11. Because the 1996-2000 period predates the substantial surge in 

exports of copper-based scrap over the last three years, it constitutes a valid timeframe for 

purposes of establishing what “normal,” non-injurious levels of exports might be. 

Examination of the 1996-2000 period to establish a quota is also logical because it pre- 

dates the slowdown in the U.S. economy and brass mill production that has taken place in the 

2001-2003 period. Given that the current trend is toward a rebounding economy and increased 

output in U.S. manufacturing, the level of input material required by US .  consumers of copper- 

based scrap in the year ahead is more likely to be comparable to that during the 1996-2000 
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period of relatively strong output rather than that of the 2001-2003 period of relatively weak 

output. Indeed, given the volumes of copper-based scrap exported during the 2001-2003 period, 

supply shortages within the US.  market would have been far more severe had the brass mill 

industry then been undergoing a period of expansion, rather than one of contraction. As brass 

mill output increases over the course of 2004, unless a significant limitation on the volume of 

copper-based scrap to be exported is put into place, shortages of this raw material in the U.S. 

market will become widespread and extreme. 

Moreover, given that the proposed quota is based on the average export volume over five 

calendar years, the period is suficiently long to overcome any anomalies in the data that might 

be reflected in a shorter timeframe. Significantly, for four of the five years in the 1996-2000 

period, exports were within the relatively narrow range of 300,000 - 400,000 MT (only in 2000 

did exports exceed 400,000 MT), indicating that the average is representative of the actual 

volumes exported within any given year, Exhibit 11. Indeed, the median volume of exports 

during this period (383,742 MT in 1997) is very close to the mean volume of 380,139 MT, the 

proposed volume quota. 

The proposed quota represents a reduction in exports of copper-based scrap of 373,402 

metric tons in relation to 2003 exports and 186,699 metric tons in relation to 2002 export 

volumes. These reductions are actually very conservative in relation to the actual decline in U.S. 

consumption of copper-based scrap during the recession years from 2000-2003, which contracted 

by 471,636 MT from 1,630,900 MT in 1999 to 1,159,264 MT 2003. See Exhibit 6. Given the 

growing strength of the U.S. economy, it is clear that demand for copper-based scrap within the 

U.S. market is likely to start to increase once again. A significant reduction in exports of copper- 
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based scrap is the only means by which current supply shortages can be remedied and future 

economic growth can be accommodated. 

A strict volume quota on exports is also necessitated by the nature of copper-based scrap 

supply. Copper-based scrap is not responsive to increased prices (that is to say, copper-based 

scrap supply is extremely price-inelastic), because this scrap is not “produced,” but rather is a 

by-product from the manufacture of other products or is simply waste material. Thus, unlike 

some materials, including copper cathode, which will eventually respond to price signals by 

expanded production, the supply of copper-based scrap is largely set independently of its price. 

For this reason, it cannot be assumed that the market forces of supply and demand will naturally 

and timely act to overcome current supply shortages; rather, controls on exports of copper-based 

scrap are the only means of augmenting US.  scrap supply. 

In addition to the volume-based quota on U.S. exports of copper-based scrap, petitioners 

request that a system of monitoring such exports and export contracts be put in place under 

section 7(b) of the Act, 50 U.S.C. App. 3 2406(b). More specifically, petitioners ask that such a 

system track (a) the volume and value of all exports of copper-based scrap and (b) the quality of 

scrap and its origin within the United States. It is further requested that such information be 

gathered and reported on a weekly basis and that a non-confidential version of each report be 

released on an expedited, hopefully weekly basis as well. It is envisioned that the specifics of 

such a monitoring system can be further identified in consultations by the petitioners with the 

Department of Commerce and any other relevant federal agencies. The information developed 

through the monitoring program could also be used in reviewing the need for an extension of the 

quota program beyond the 12-month period currently requested. 
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IX. CONCLUSION 

The roles played by the brass mill industry and the brass and bronze foundries in the U.S. 

economy are important ones. The circumstances in which the petitioners find themselves, 

through no fault of their own, are dangerously serious and threaten to become worse. Central to 

the petitioners’ ability to meet the U.S. economy’s needs successfully are adequate volumes and 

reasonable prices for the essential raw materials of copper scrap and copper-alloy scrap. Such 

scrap, however, is now in very short supply and obtainable only at high and rising prices. It is 

just this sort of predicament that Congress intended to address in the Export Administration Act 

by means of temporary export controls and monitoring of exports and contracts for exports. 

Based upon the data presented in this petition and for the foregoing reasons, petitioners urge the 

Department of Commerce to implement as quickly as possible the relief sought. 

Respectfblly A submitted, h 
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f there ever was a question that 
has people scratching their heads, 
i t  is when business will get bet- 
ter," Donald Commerford, senior 
vice president of Revere Copper 

Products, Rome, NY, declares. While it is  
likely the worst is over, North American 
producers are not yet seeing any measur- 
able, positive changes, he adds. 

"Demand has remained flat over the 
las t  four to five months, which isn't 
good, as it remains at a low level. In fact 
the first five months of the year were not 
as strong as the first five months of last 

maintains Tom Baker, vp of mar- 
for the Ol in  Brass unit of Qlin 

Corp, East Alton, Illinois. "I would like to 
think that demand should pick up in the 
second half, but I don't know if it wi l l  
dramatically increase this year." 

The road to recovery has so far felt 
rather like a roller-coaster ride. While 
the U S  market appears to be reaching a 
turning point, says Andy Cole, metal 
analyst for Metal Bulletin Research, 
London, i t  has not turned around quite 
yet: "The first half was very poor - more 
disappointing than a lot of expectations." 

George Cheveley, research manager 
for copper for CRU International, 
London, rlotes-that while there appeared 
to be a recovery in North American cop- 
per demand earlier this year, "the gener- 
a l  feeling i s  that since the first quarter 
things got weaker. Car companies have 
quite a bit  of stock. Construction isn't 
growing. Commercial construction is not 
doing well this year. Also, other things 
continue ro be problematic, including 
increased Competition from the Far East, 
particularly Chiha, for finished goods." 

Ingrid Sternby, base metals analyst for 
Barclays Capital, London, expresses 
some optimism that the extremely low 
interest rates could start to have a posi- 
t ive effect on US manufacturing. 

While demand for copper remains lacklustre, 
there is  some hope that the North American 
market i s  about to discover better times. But 

s also concern over the migration abroad 
of manufacturing industries, 

says Myra Pinkham. 

there 

US picture still flat 

However, she notes that while US indus- 
trial production rose by 0.1% month-on- 
month in May compared with a 0.5% 
month-on-month decline in April, May 
output was down 0.8% from a year earli- 
er, marking the second consecutive neg- 
ative reading after nine consecutive 
months of improvement. 

Still, Sternby declares: "We see the 
possibility that low interest rates wi l l  
boost production in  the second half of 
the year and that should feed through to 
higher metal demand." In the first four 
months, US copper demand fe l l  to 
768,600 tonnes from 797,100 tonnes a 
year earlier, according to the UK-based 
World Bureau of Metal Statistics. 

Arthur R. Miele, senior vp, marketing, 
for Phelps Dodge Corp, Phoenix, 
Arizona, also believes that copper 
demand will gradually start to pick up in 
the second half of this year and then 
accelerate further next year. "Much of 

The copper stockpile has fallen by 20% 
in the first half of this year, while end- 
use inventories are also low 

the recovery wil l  be related to noknal 
cycles," he says. 

"Companies have been quite careful 
about their capital spends and as we go 
through this period of adjustment, inven- 
tories are being kept at extraordinarily 
low levels as there has been a dramatic 
drawdown of finished goods and manu- 
factured goods inventories. With manu- 
facturers operating at about 74.5% capac- 
ity, they can quickly turn orders around 
and do not need to have the same 
pipeline of inventory that they need dur- 
ing more normal times," Miele points out. 

"Once the market starts to pick up - 
and it will pick up as companies need to 
invest in technology, in  maintenance 
and i n  some new capacities - then 
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immediately you will see manufacturing 
capacity move up. Companies will also 
need to pick up their material to put into 
the pipeline so that they can serve their 
customers effectively," he declares. The 
result will be a dual effect of order input 
for movement out to customers as well 
as movement of copper cathode out of 
exchange inventories to go back to 
where i t  i s  normally held - in the manu- 
facturing distribution chain. 

Less stock 
Sternby also notes that copper has seen the 
largest inventory drawdowns in percentage 
terms among all base metals during the 
first half of this year with the total copper 
stockpile falling 170,OOO tonnes, or 20%. 
Likewise, she adds, end-use inventories are 
estimated to be vg ,  low and any stronger- 
than-anticipated pidtup in demand is like- 
ly to accelerate the declining trend i n  
refined copper inventories. 

Many copper producers, however,. are 
not nearly as optimistic, concerned.that 
the North American manufacturing base 
i s  migrating to China. In fact, one US 
copper producer states that this rate of 
migration, at least for strip, sheet and 
plate, has offset any current recovery. 
"Right now there i s  nothing other than a 
blip of recovery here and there. It will 
probably not be until the end of next 
year, or even 2005 or 2006 before we 
see a sustained recovery," he laments. 

Andrew G .  Kireta Sr, president and 
ceo of  the New York-based Copper 
Development Assn, echoes that concern, 
stating: "The U S  copper industry contin- 
ues to atrophy, with curtailment of oper- 
ations, layoffs and movement of several 
base-manufacturing operations abroad. 
As a result of lower domestic consump- 
tion and decreased export activity, over- 
al l  belt-tightening i s  the rule today and 
will be for the near term." 

Todd Heusner, vp and general manag- 
~r A C  -nn;n-- l  nv~Aas,-t.- A m o r i r - c  f-.. 

Outokumpu Copper, Buffalo, WY, points 
out that US manufacturing has lost over 
2.3m jobs since the recession started in 
2001. But he still expresses some opti- 
mism that while this year will be another 
d i f f i cu l t  year, 2004 w i l l  be better, 
although he admits this is only based on 
an apparent improvement of consumer 
confidence echoed i n  certain govern- 
ment reports. "I've got to think that time 
is on our side," he says. 

Miele also notes that short-term disrup 
tions to the copper market are due to 
changes in  the manufacturing base for 
products that use the metal. "A number of 
end-use manufacturers are now moving 
from the United States, western Europe 
and Japan into China and other places 
like easfern Europe and Mexico, which is  
a significant change in  pattern and is  
resulting in some short-term disruption of 
some of the markets for some of the com- 
panies on the manufacturing side of the 
business. But i n  the medium term it 
should result in bringing to these develop 
ing countries a manufacturing base that 
will allow them to increase their standard 
of living, and copper growth is vely much 
related to standards of living," he says. 

Another producer agrees, noting that 
the industry went through a similar 
migration of business to Japan several 
years ago. "I don't think we will ever see 
another year like 2000 again. I t  was an 
unbelievable year with all the stars lined 
up right. We could, however, get to lev- 
els of the mid- or late-1 99Os," he says. 

In the past several years of downturn, 
there has been considerable rationalisa- 
tion and idling - in the US and globally 
- of capacity, both on the mining side 
and further downstream. 

Barclays Capital estimates that as of 
the end of June, approximately 670,000 
tpy of copper mine capacity has been 
idled (see table). In addition, there have 
been some permanent closures. For 
example, Grupo Mexico has closed its 
Mission mine in  Arizona, which pro- 
duced about 50,000 tpy of  copper-in- 
concentrate, according to Hector 
Garcia, corporate direct01 for planning 
for the Mexico City-based company, 
because i t  was too high cost, especially 
in light of weak copper prices. 

Likewise several downstream copper 
operations have been closed, including: 
O l i n  Brass's Indianapolis facility; 
Outokumpu American Brass's Kenosha, 
Wisconsin, operation; PMX Industries' 
Euclid, Ohio, plant; and Wolverine 
Tube's Fergus, Ontario, Wolverine 
Ratcliffs joint venture. 

There is, however, some concern that 
now L M E  and Comex copper prices are 
firming - they have gone into the mid- 
70s q/lb as of press time, and are expect- 
ed to further improve next year - that 
cn-n of the. i A l d  minn r - n - , - h r  r o t i i r l  L 

restarted soon. In fact, Barclays Capital 
says that approximately 375,000 tpy of 
currently idled capacity is vulnerable to 
restart, including 85,000 tpy at Phelps 
Dodge's Sierrita and Bagdad mines in  
Arizona and 290,000 tpy idled by BHP 
Billiton at Escondida in Chile and lintaya 
in Peru. In particular, there is fear that a 
restart announcement could be imminent 
from BHP Billiton, which has stated that 
i t  wi l l  issue an update about its 2003 
production plans mid-year.- 

Phelps Dodge would not say whether or 
not they are considering restarting any of 
their idled capacity. A spokesman would 
only say that the company's first half pro- 
duction will be about the same as the first 
half of 2002. "I can't speculate about the 
second half or beyond. We will look at all 
the factors affecting the market" 

"If they don't restart their idled capaci- 
ty i t  would be of extreme help to the 
copper market," Sternby says. "It shows 
that copper producers have discipline - 
that even though they could personally 
benefit from restarting capacity they 
won't because the market isn't strong 
enough yet." 

Expansions pending 
Th is  is especially true, MBRs Cole adds, 
since there are a number of expansions in 
the pipeline for 2004-05, including BHP 
Billiton's Escondida Norte project i n  
northern Chile. There is some fear that the 
combination of these factors, plus lacklus- 
tre demand, could cause the copper mar- 
ket to be in oversupply again, he says. 

According to the International Copper 
Study Group, the global copper market 
was in a 73,000-tonne deficit during the 
first quarter of this year compared with a 
surplus of 213,000 tonnes a year earlier. 
That deficit could grow by the end of the 
year, Cole says, especially if US demand 
does indeed start picking up. 

"That should mean increased prices," 
he adds, noting that MBR predicts an 
LME copper price of 79 q/lb by the end 
of 2003, followed by a further increase 
to about 86 d l b  by the end of next year. 

But all in all, Olin Brass's Baker says, 
2003 will be much like 2002. "It will be 
the third straight year that i t  has been 
very difficult" However, he notes, "I am 
more optimistic about 2004. I think 
there wi l l  be increased demand. The 
economy has to start coming back and 
that will be positive." 

Meanwhile, confirms Garcia, several 
producers - including Crupo Mexico - 
are making whatever internal changes 
they can to ensure that once the market 
does pick up they wi l l  be in  a better 

I position to benefit from it 

lhe author is ametals industry writer based in New 
v-4, 



conomic liberalisation has worked 
like magic for India's refined cop 
per capacity, which has risen from 
47,500 p y  in 1997 to 447,500 tpy E in 2002, the International Copper 

Study Group's 11 th general session in 
Lisbon was told recently. 

The two custom primary smelters, Birla 
Copper of the Aditya Birla Group and 
Sterlite Industries, are in  the process of 
adding another 100,oOO tpy and 120,000 
tpy respectively to their existing capacity. 
So by the end of 2003 or early 2004 India 
wi l l  have a refined copper capacity of 
around 650,000 tpy. This may increase fur- 
ther, for Birla i s  talking of taking their 
capacity to 400,000 tpy eventually. 

India's refined copper production was 
60,737 tonnes i n  1997-98 but grew to 
325,000 tonnes in 2001-02 and 339,000 
tonnes in 2002-03, and it i s  rising every 
year. Imports of  refined copper were 
176,797 tonnes in 1996-97 and 149,506 
tonnes in 1997-98, but fell to just 10,640 
tonnes in 2000-01 and 9,183 tonnes in 
2001 -02; these may yet fall further. 

In the current copper race, the public 
sedor Hindustan Copper Ltd (HCL) is mak- 
ing heavy losses and is  in the process of 
being privatised, with a likely sale either to 
Birla Copper or Sterlite Industries. 

The private sector copper processor Swil 
initiated a 50,000 tpy secondary smelter 
and refinery project in Gujarat, handling a 
feed of scrap, waste, residues and concen- 
trates, but there was a big cost overrun - 
from about Rs6bn to over Rs l l bn  
(US9238m) - and long delays. The project 
has now been taken over by financial insti- 
tutions, which have brought in professional 
management, completed the project and 
&ducted cold trials. 

However, they have been waiting for a 
suitable buyer for some time and none has 
come forward so far. Birla Copper was 
interested in the plant but has reportedly 
backed out 

Indian companies, except for HCL, 
depend mostly or entirely on imported 
copper concentrates. The two custom 
smelters now need more than I m  tpy of 
concentrates from the world market, which 
will rise to 1.5m-2m tpy in the near future. 
Both Birla Copper and Sterlite have long- 
term frame contracts to import their con- 
centrates and are said to be getting 
favourable terms, on a par with the 
Japanese smelters, for the bulk of their 
requirements. 

The domestic market for refined copper 
is around 320,000 tpy and over 200,000 
tpy will have to be exported after the cur- 
rent expansions are complete. Bitla Copper 
and Sterlite both already export cathodes 
and wire rod. 

Since most concentrate needs to be 
imported and treatmenurefining charges 
CTWRCS) are currently low, how do the cus- 
tom <melt- manave to he nrnfitahld 
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India i s  being quickly transformed from a net 
importer to a net exporter of copper, and current 
smelter expansions are intended to pave the way 

for a globally competitive industry, 
writes CiI bert Lo bo. 

Full steam ahead 

Birla Copper and Sterlite have both 
invested in large, competitive plants and 
they also get a good price for sulphuric 
acid by-product. An additional advantage 
for Birla Copper is an i 
ment fiscal incentive of 
sales for a 14 year peri 
assets. 

India -concentrates ca 
5% while finished coppe 
import duty of 25%. 

Bida Copper is adding 100,OOO tpy of 
capacity at D a e j  by 2004 

Mangalam Birla, chairman of the Aditya 

There i s  also a net tariff 

that they must ensure their concentrate sup 
plies not only through Ion 
but also by buying and ope 
abroad. Sterlite took the first 
bought two mines in Austral 
ago (Copper Mines of Tasmania and 
Thalanga Copper Mines) which a n  supply 
about 35% of its requirements. 

Birla Copper has followed suit and last 
year acquired Straits (Nif?y) Pty Ltd (SRL), 
which owns the Nifty copper mine in  
Australia, for A$79.80m (US$52.5m). 'The 
acquisition of Nifty will elevate us to an 
integrated copper producer. Ownership in 
upstream mines is a strategic imperative 
for a smelter of our size, which we intend 
to scale up further to a global size in  the 

take &but two years before concentrafes 
from this mine start flowing to the smelter 

ect is located in the east- 
ern Pilbara region of Western Australia, 
350km from Port Hedland and less than 
70km from the Telfer gold mine, accord- 
ing to Birla Copper. The acquisition com- 
prises the Nifty mine and rights to explore 
in the Pdterson range, both being located 
in the richly mineralised Pdterson province 
that hosts high-class copper and gold ore- 
bodies. 

In addition the 50% interest of SRL in the 
Maroochydore exploration joint venture is 
being acquired by Birla for A$lOm. This 
has proven resources of Slm tonnes grad- 

f o r e c o o a h l o  f i i t i ira '' c a t r c  U . . m l r ~  ;*- IO/ ,------ 



Sterlite built a 150,000 tpy lsasmelt 
smelter at Tuticorin, Tamilnadu, in 1996 
costing around Rsl 1 bn, and another 
30,000 tpy of capacity was added through 
some additional facilities costing some 
Rsl bn. 

Now it is adding another 120,000 tpy of 
smelter capacity at Tuticorin as a separate 
plant which should be complete by the end 
of the year. A refinery with a capacity of 
127,000 tpy i s  being built next to the 
smelter. The company‘s existing refinery is 
at Silvassa, a central government enclave 
near Mumbai which enjoys tax conces- 
sions and which is close to the main mar- 
kets. The new refinery is also scheduled to 
be completed by the end of the year. The 
smelter and refinery together wi l l  cost 
Rs3.5bn. 

Sterlite is using Isasmelt technology for 
the smelter and the IsaRefine process for 
refining, both supplied by MIM. The entire 
300,000 tpy site is probably one of the low- 
est cost ~ o p p w  complexes in the world. 

Birla Coppet‘s first complex of lO0,OOO 
tpy at Dahej, Cujarat, later expanded to 
150,000 tpy, cost around Rs15.5bn, and 
uses Outokumpu flash smelting and Pierce- 
Smith converting. For the refinery it uses 
MIMs Isa process. 
For its 100,OOO tpy expansion the corn- 

pany is investing in Ausmelt technology. 
According to Ausmelt it has signed two 

contracts: the first i s  worth more than 
A$l2m for the smelter and separate con- 
verter to produce blister copper. The sec- 
ond contract is for the design and supply of 
Ausmelt’s state-of-the-art copper cooling 
panel technology which takes the total con- 
tract value to A$15m. The expansion will 
be operational in fiscal 2003-04. 

Sterlite and Birla Copper both realise 
that customs duties on refined metal 
imports will be reduced in the course of 
time and they therefore have to build up 
their companies to meet the coming com- 
petition. 

Sterlite is planning to pow into a m f e r -  
rous giant, as apart from the present 
180,OOO tpy copper capacity to which it is 
adding 120,OOO tpy, i t  has in the group 
170,000 tpy of zinc capacity (as a result of 
buying control of Hindustan Zinc) plus 
lO0,OOO tpy of aluminum capacity in one 
unit (Bako) and another 35,000 tpy of alu- 
minium in another (Malm). In each of these 
sectors it wants to expand and become 
more competitive, and it hopes to delist in 
India and list its shares in London and New 
York to raise capital for expansion. 

Restructuring 
Birla Copper was part of lndo Gulf Corp, 
an Aditya Birla company, along with a fer- 
tiliser company. Birla also acquired 

Hindalco Industries, India’s biggest alumini- 
um producer, and the management then 
decided to demerge the copper business of 
lndo Gulf and merge it with Hindalco. 

Comments Kumar Mangalam Birla: “lhis 
restructurjng exercise is an important step 
in our ongoing endeavours to create a busi- 
ness that is both focused and has the finan- 
cial capability to become a global player. 
-fhe non-ferrous metals sector is integral to 
our future growth plans. We would like to 
bring in maximum focus and harness all 
possible synergies to make it truly world 
class.’‘ 

Birla and Sterlite give similar answers 
when asked the reasons for the rapid 
expansion of their copper capacities - 
domestic demand for copper i s  about 
320,000 tpy now but is likely to grow by 
around 8% annually. Import tariff protec- 
tion is expected to be reduced, and so their 
strength is being built up through globally 
competitive units in terms of size and effi- 
ciency. 

In fact there i s  a deficit in copper in west 
Asia and the Far East of around 2m tpy and 
therefore the Indian producers have a 
growing regional demand as well as a 
freight cost advantage. It is perhaps not sur- 
prising that they feel optimistic about the 
future of their business. 

I Rotary Smelters I 
I h d ,  Copper. Alur&iurn & Precious Metal Recovery 1 

We are manufacturers of high grade copper alloys 
ingots namely Gun Metal, Phosphor Bronze, 
Leaded Bronze, Aluminium Bronze, Manganese 
Bronze Ingots & others conforming to IS, BS, 
DIN, UNI, JIS, and ASTM Standards. We are 
regularly exporting our products to UK. Germany, 
France. Italy. Australia. Indonesia. Korea. Thailand, 
Singapore. Oman Sri Lanka and m. We are also 
buying all grades of non-ferrous metals snap. 

METAL LINK ALLOYS LTD. 
I S 0  9001 : 2000 COMPANY 

Admn. Office : MUMBAI - 400 004 INDIA 
TeI : +91-22-23800900 Fax : +91-22-23895568 

E-mail : metallink@bronze-ingot.com 
Website : http://www.bronze-inPot.com 
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COPPER 

o-one could have known 
back in October 2001 when 
WMC said that the then 
recent fire at  i t s  Olympic 
Dam solvent extraction 

plant would have a minimal impact on 
production, that by mid-2003 the associ- 
ated rebuild would be running around 
A9200m over budget. Now all fingers 
are crossed at WMC Resources that 
2004 wil l see a turn around in the com- 
pany's fortunes from the previous four 
years and that production wil l  finally 
reach the nameplate capacity of 
235,000 tpy of copper. 

extraction (SX) unit - important as part of 
the production process for a l l  of the 
mine's uranium and, at 10,000 tpy, a sig- 
nificant contributor to its copper autput in 
recent years - occurred just before 
Christmas 1999 and was blamed on a 
fault in a pump valve. Six months later the 
plant was back on line and the second 
half of 2000 was a good year for the com- 
pany. However, disaster struck again on 
21st October 2001 with the second fire, 
the cause of which is still baffling WMC 
and independent experts to this day. 

Eighteen months on and the rebuild of 
the uranium section of the SX plant has 
been completed and i s  running at full 
production, but the copper SX plant i s  
only in the very early stages of construc- 
tion. It wil l not be completed before the 
fourth quarter of this year and ramp-up 

The first fire at Olympic Dam's solvent ' 

, '  
Over budget \, 

In June th i s  year WMC announced the Cat- 
est budget over-run of an additional 25%, 
taking the total cost of the rebuild of the 

per and uranium SX plant 
S$247rn). A spokesman at 
said at the time that the 

excess spend was due to a lack of integri- 
ty in  the original cost estimate, the fast 
tracking of the project and the inclusion 
of additional safety features. He added 
that WMC was unhappy with the perfor- 
mance of the contractors on the rebuild, 
which it blames for the original underesti- 
mate of the project cost. WMC decided, 
therefore, that with the urahium section of 
the rebuild completed, i t  would take over 
the project management role itself for the 
remaining six months of the copper SX 
plant rebuild. 

WMC has not ruled out court action 
over the SX project, which was originally 
budgeted at below A$2OOm and had 
beep scheduled to achieve commission- 
ing of the uranium plant for November 
2002 and the copper plant for March 
2003. The company also hopes that the 
additional safety features incorporated 
into the rebuild wil l be paid for by its 
insurers and that the r d i i c d  rkkq thev 

After several years of misfortune, WMC hopes 
for a better outlook at Olympic Dam in 2004. 

Jo Clarke reviews troubled times for the 
Australian miner and outlines its reasons for 

optimism now. 

WMC praysfor 
better fortunes at 

Olympic Dam 

provide will be reflected in future insur- 
ance premiums. 

To add to WMC's copper-related woes, 
this year i t  has been forced to shut the 

from 20th August,to conduct a reline. 
The maintenance work had been sched- 
uled for 2004, but the company brought 
i t  fonvard by a year following a techni- 

cmetter s t  nlvmnir  nam fAr dn A3,,c c - . ~  ..,.,; -.., --..A..,.*-.J :- -M- - 



The review, which was commissioned 
following 17,000 tonnes of lost copper 
production in May and June 2002 due to 
two leaks in the smelter's cooling jacket, 
found that the refractory in the furnace 
roof and walls had degraded. The 
smelter reline, which is  usually needed 
every four to five years, i s  currently esti- 
mated to  cost around A$120m. 
Replacement of the refractory bricks will 
cost around A$50m, with an additional 
A$40m to be spent on associated repairs 
to the smelter, while the remaining 
A$30m will be used to improve the gas 
handling system. 

WMC expects that, once the SX 
rebuild and the smelter reline are com- 
pleted, its refined copper production will 
rise to 235,000 tonnes in 2004, up from 
a predicted 185,000 tpy this year, which 
would be above the 170,000 tonnes pro- 
duced in 2002. A company spokesman 
said that WMC has already sold forward 
the hoped-for extra production, the 

ich i s  cathode. The last 
WMC produced more 

onnes of refined copper 
it just scraped past the 

006 WMC hopes to have 
ed production at Olympic Dam 
000 tonnes by a series of small- 

scale de-bonlenecki ng projects that w i I I 

see an incremental increase in produc- 
tion with no large capital expenditure. 
Looking further into the future, WMC is 
conducting an internal study into the 
feasibility of expanding Olympic Dam to 
a massive 600,000 tpy of refined copper. 
This study i s  i n  the very preliminary 
stages and is unlikely to see light of day 
for several years. 

Majority exported 
One-third of Olympic Dam's refined 
copper goes to the domestic Australian 
market, with the remainder destined for 
export, mainly to Asia and particularly 
to Malaysia. Some experts believe, how- 
ever, that takeover by Xstrata of WMC's 
main domestic rival Mount Isa Mining 
will reduce the focus on MIM's domes- 
tic customers and could allow WMC to 
increase its share of the Australian 
market. 

Olympic Dam owns and operates the 
mine, smelter and refinery on the one 
site and oversees production from mine 
to cathode. The plant, which i s  in  the 
middle of the state of South Australia, i s  
a long way from the rest of WMC's oper- 
ations in  Western Australia, where it 
operates the Kalgoorlie nickel smelter, 
the Kwinana nickel refinery and the 
Mount Keith, Leinster and Kambalda 

nickel ore mines. Olympic Dam i s  the 
company's only copper resource and, 
according to WMC, i s  i n  the lowest 
quartile of per unit production costs for 
copper cathode in the world. 

Around 80,000 oz of gold are also 
produced annually from the Olympic 
Dam ore, along with a small amount of 
silver. The main by-product, however, is 
uranium. The difficulties with the SX 
plant mean that this year Olympic Dam 
wi l l  produce around 3,000 tonnes of  
uranium, but it hopes to reach its name- 
plate capacity of 4,700 tonnes in 2004. 

The cost over-runs at Olympic Dam, 
combined with higher-than-expected 
unit costs in the company's nickel opera- 
tions, have pushed the share price of 
WMC Resources, which is Australia's last 
independent min ing house, down. 
Analysts believe this has left the compa- 
ny wide open to an opportunistic 
takeover bid, similar to that made by 
Xstrata for Queensland's MIM Holdings. 

Last year WMC Resources, which 
includes Olympic Dam as well as the 
company's nickel assets, spl i t  from 
Alumina Ltd, which owns the 40% stake 
in Alcoa World Alumina and Chemicals. 
This demerger was seen by analysts at 
the time as an attempt by WMC to get a 
fair price should the company be subject 
to a takeover bid. rn 
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y physical quantity, China 
probably takes roughly 19% 
of copper and brass ship- 
ments from US scrapyards. B The country's interest in  US 

copper and brass scrap has continued 
through the first half of this year. Other 
foreign destinations probably account for 
16%. Domestic brass mills, wire rod mills 
and ingot makers account for most of the 
rest 

President of Steelbro international Co, 
Oyster Bay, NY, Andy Goenka runs a trad- 
ing firm that ships scrap to India and 
China, both countries with low-wage 
labour for sorting and processing scrap. In 
his view, India behaves less brashly in 
western scrap markets because of i t s  
longer experience of them. Back in 1989, 
for example, India's share of US copper 
and brass scrap exports was 7%, com- 
pared with China's 4%. 

"ll-tey are not as experienced in metal 
scrap quality: he says, regarding Chinese 
enterprises. "They accept much lower- 
graded material at the same prices." 

In Goenka's view, what comes across 
as a Chinese willingness to overpay i s  
sometimes the result of failing to bargain 
aggressively on pricing to adjust for short- 
comings i n  quality. H e  eypects the 
Chinese to develop greater sophistication 
as negotiators. Such an evolution may 
soften how they are perceived at compa- 
nies bidding against them. 

Administrative deadlines also compli- 
cate the lives of Chinese buyers, Goenka 
says. When the expiration date on a 
Chinese import licence looms, taking 
advantage of unused quota allotments 
can become a high priority, even when 
pricing cues call for a break in buying. 

Traditionally, domestic consumers have 
taken the premium grades of US copper 
and brass scrap. The  higherend products 
stay domestic. There are enough ingot 
makers and copper mills left in this coun- 
try," George Ostendorf, from the 
Rochester, NY, branch of United Alloys & 
Steel Corp, Buffalo, says. "The lower- 
grade products go to China and India." 

Ostendorf says there is even a tradition- 
al pecking order among the foreign desti- 
nations. "India has been the primary 
buyer of yellow brass for many years, at 
least from this region. The Chinese used 
to buy just the copper-bearing odds and 
ends. But now they're becoming more 
aggressive with yellow brass. They're pay- 
ing the same price as the Indian guys," he 
says. 

The disappearance of the last stand- 
alone US secondary copper smelter in  
2001 shifted the market. "With no custom 
smelters buying No.  2 copper, that 
opened the way for that metal to go 
somewhere else," Scott Tauben, a trader 
with Metalsco Inc, St. Louis, says. "You've 
had less people buying domestically." 

COPPER 

China's strong appetite for US copper and brass 
scrap - US$229m worth last year - is  eclipsing 

the more conventional role played by 
destinations such as South Korea, India, Canada 

and Germany, reports Paul Schaffer. 

China soaks-up 
U S  scrap 

Waning domestic demand for No.2 
copper scrap has interacted oddly with 
the Chinese willingness to pay well for 
insulated wire. That development has left 
US wire choppers with minimal supplies 
of reasonably priced raw material. "When 
they can't afford to chop insulated wire, 
some of the wire choppers have been 
shredding No. 2 copper to make a prod- 
uct that can go into a brass rod mill," 
Tauben says. "It's a creative way to keep 
your equipment going. But i t  wasn't 
designed to chop No. 2 copper scrap. So 
you run into issues with equipment main- 
tenance: he adds. 

They accept much lower- 
graded material at the 
same prices 

Canada was once an extremely impor- 
tant destination for copper scrap. As 
recently as 1997, the export tally to 
Canada (including brass grades) was 
roughly 160,000 tonnes, or 42% of the 
US export total. Last year, i t  was only 
40,000 tonnes. One scrap executive sug- 
gests that shifting currency rates may soon 
boost Canada's role as a buyer of US 
scrap. Some of Canada's waning role, he 
says, was due to weakened purchasing 
power for the Canadian dollar. 

Mexico's role in the market has been 
erratic. After peaking at 22,300 tonnes in 
1999 and 17,500 tonnes in 2000, that 
country's receipts of US copper and 
brass scrap dropped to 2,500 tonnes in 
2002. However, that too may change, 
according to Tauben of Metalsco. "The 
west coast o f  Mexico has some US 
plants opening that are trying to buy 
scrap," he says. "It has the potential to 
grow." He also reports some inquiries 
from South America. "But it's mostly just 

talk at the moment," he points out. 
Exports of copper scrap surged i n  

March, driving exports to their highest 
level in a decade. According to the US 
Commerce Department, copper and brass 
scrap exports registered 63,375 short tons 
during March, a level that spurred overall 
exports between January and March to 
171,396 tons, a 27.8% increase from the 
tonnage exported during the first quarter 
of 2002. 

It was no surprise that China was the 
top buyer i n  March, taking in  39,642 
tons, or 62.5% of the export market. 
Purchases in March pushed China to a 
grand total of 107,386 tons of red-metal 
scrap imported from US suppliers in the 
first quarter - almost 70% more than they 
brought ashore in the comparable 2002 
period. 

But China was not the only country 
buying in large amounts earlier this year - 
Canada, India and South Korea showed 
renewed interest in  US copper and brass 
scrap too. 

Canadian consumption, which had 
been waning through much of last year 
and during the first two months of 2003, 
jumped to 4,697 tons in March, a rise of 
close to 1,500 tons from the 3,198 tons 
purchased in February. India boosted its 
intake to 4,633 tons in March, a 1,100- 
ton rise from the prior month's pace. 
Korean smelters, which barely averaged 
3,000 tons a month for much of the past 
year, took in  more than 5,000 tons a 
month in both February and March. 

I n  a separate development, the 
Washington-based Institute of Scrap 
Recycling Industries (ISRI) has 
announced that i t  will launch a compre- 
hensive review of copper-based scrap 
definit ions that could rewrite some 
industry designations. ISRl said the 
review could revise, delete or possibly 
add new red-metal scrap specifications 
that are used as business designations 
throughout the world. I 

The wttu~is seoondary me&k reporter for M% 
sister title American Metal Market. 



urope i s  losing valuable scrap 
resources, and the situation i s  
particularly worrying in the case 
of non-ferrous metals. 'Too many 
regulatory handicaps concerning 

waste handling and environmental protec- 
tion are resulting in a rerouting of material 
streams away from Europe and towards 
Asia," laments Hans P. Munster, newly- 
elected chairman of the German Metal 
Traders Assn (VDM). 

An opinion poll recently carried out 
among VDM members has shown that in 
the past few years, the situation has 
markedly worsened. Two-thirds of all com- 
panies complained that scrap availability 
on the market has declined, whereas only 
a small minority of 5% remained opti- 
mistic. 

The increasing drain of metallic sec- 
ondary raw materials out of Europe and 
towards Asia is affecting not only traders, 
but also industn-es themselves - it must be 
remembered that recycled scrap already 
contributes as much as 50% to the produc- 
tion of non-ferrous metals in Europe. 

"It is easier to export cable scrap from 
Switzerland to Asia than to send i t  
to Munich," explains Rita Dapont, VDM 
board member and md  of 
Met  a I I -Verwer tu n g M ii nc hen Hans 
Gschwendtner i n  OberschleiBheim, 
Germany. Even after i t  has been sepa- 
rated for recycling, such materials 
remain classified as waste to be mo 

' 

ly lower bureaucratic hurdles in many 
countries of  the region. As a conse- 
quence, the Hans Gschwendtner scrap 
processor, working under the high envi- 
ronmental protection standards applied in 
Germany, i s  currently only operating at 
4045% capacity. 

According to Dapont valuable scrap raw 
materials are leaving Europe for good, 
which is damaging not only for the region's 
industry but can also be bad for the envi- 
ronment "Just recently, the German maga- 
zine Focus described how in some devel- 
oping countries, cables are simply burned 
without any pollution control measures in 
order to reclaim their copper content," she 
observes. 

"Additionally, competition in the inter- 
national raw materials markets i s  distorted 
to our disadvantage by unfair practices," 
says Hans-Gerhard Hoffmann, executive 
board member of Huttenwerke Kayser in 
Liinen, Germany, a company annually 
processing some 300,000 tonnes of c o p  

Regulations are hittin 
scrap industry to operate profitab 
result that much of its copper 

ferrous scrap is  being div 
Klaus Vollrath reports German dismay. -' 

Sucking Europe dry 
percontaining residues to high-grade elec- 
trolytic copper. 

FOr example, Russia has imposed a 50% 
tax on the export of copper scrap, Ukraine 
has also discouraged scrap exports by high 
taxes, and China exerts its own influence 
on the market through high import taxes on 
refined metal, whereas raw materials - 
including scrap - are largely exempt. Such 
practices are of course aimed at protecting 
domestic metallurgical industries, although 
this i s  hardly in line with the rules of the 

World Trade Organisation. 
If Europe does not respond, it may well 

follow developments in the United States, 
where there is virtually no domestic copper 
recycling any more (see page 29). In the 
copper sector alone, China currently exerts 
a "vacuum cleaner effect" by annually 
sucking in some 3m tonnes of material 
from the international markets, -which 
amounts to a significant share of alt avail- 
able scrap copper. But faced with such 
threats, the German sector does not get 
adequate support from its politicians, who 
are not doing enough to ensure fair interna- 
tional competition. 

During the past few years, ?e situation 
has worsened to a degree where many 
German companies now feel their exis- 
tence is  at risk. In a ranking of burdens, 
environmental protection prescriptions, 
changes in taxation rules, takeoven and EU 
decisions are leading the way. More and 
more firms have been leaving the country 
or have been taken over. 

"Law makers should finally recognise 
that the sector has been pushed to the 
limit," says Miinster: Every r w q  regulation - 
specifically those aiming at the protection 
of the environment - adds to the bureau- 
cratic expenditures the companies are 
already burdened with, without tangible 
additional ecological benetits. 

Metal traders are forced to spend more 
and more time and money on supe1fluou5 
administrative tasks at the expense of the 
productivity they urgently need. While the 
industry agrees in principle with the neces- 
sity of control mechanisms to preserve the 
environment, their extent should not 
exceed a reasonable limit 

Another problem for the scrap sector is 
the subsidising of so-called renewable 
energy through a levy on electrical ener- 
gy consumed. This is leading to a cost 
burden that increases year after year, fur- 
ther hampering the secondary metal 
industry's position in international mar- 
kets. 
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China lifts US copper exports to new record 
PHILADELPHIA - U.S. exports of cop- 

per and brass scrap continued to break 
new ground in August, jumping signifi- 
cantly in the waning days of summer. 

Shipments of copper and brass scrap 
to overseas customers climbed 6.5 per- 
cent from the previous month to 68,376 
short tons, the largest monthly total in the 
past 12 years. Year-to-date exports are 
33.1 percent ahead of last year’s pace 
and closing in on the 500.000-ton mark 
after only eight months, according to U.S. 
Commerce Department statistics. 

Once again, Chinese smelters were the 
primary customers, taking 48,786 tons in 

August, up 12.9 percent from July to the 
largest one-month total in the past 
decade. China’s appetite for secondary 
red metals has grown nearly 69 percent 
over last year, reaching 319.558 tons in 
the first eight months. For most of 2003, 
refined copper scrap has been the metal 
du jour for Chinese buyers, who pur- 
chased 24,420 tons of the material in 
August. Since the beginning of the year, 
more than a third of all Chinese copper 
scrap purchases have been higher-quality 
refined copper scrap. 

India’s steady consumption of brass 
scrap remained in line with previous pur- 

chases. Indian smelters 
took 4.364 tons of both 
copper and brass scrap 
from U.S. scrap processors 
and traders in August to 
remain the second-largest 
consumer of red metal 
scrap from the United 
States. Two-thirds of that 
tonnage is brass. 

South Korean buyers 
continued a return to form. 
Last year, copper and 
brass scrap shipments to 
the Korean peninsula fell 
to its lowest level in four 
years, but exports have 
rebounded this year, 
increasing 26.8 percent to 
make Korean smelters the 
third-largest consumers of 
U.S. red metal scrap. 

Joseph McCann 
jmccann@amm m m  
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The current situation and prospects for the Chinese copper scrap industry 



China'ssecondarycopper indusry began intheearly 1950's lnthedecadeofthe1950's 

to the 196O's, the production o f  seconday copper made 65 percent o f  China'stotal 

production o f  copper. With the deyelopment and mnstrudion of  large-scale copper 
mines and copper smelers, the pmpottion of amdary copper in Ch'ita's total copper 
produdion howeda declhethoucJ theperiodfromthe &e 1950'sto the early 1970's. 

After China adopted the reform and opening to the oltside wwld policy. China's 

secondarycopper industy hasexperienced tapid gowh Overthe last twenty-oddyears, 

the production of seconchry copper has kept a rising trend and the proportion of 

secondary copper in the production of refined apper has increased from 19 percent in 
theearly 1970'sto33percent in themid1990's.Thereismdoubtthat secondatycopper 
and the related products have played an important role in China's copper indatr)t 

The Importance o f  Developing t h e  Secondary Copper Industry 
A. China 3 Primary Copper Resources Are Seriomly Running Short 
China has always been a poor colntry in terms o f  apper resowces. Due to limited 

remurcesof copper mines difficult conditions in coppermining aswell asa la& of new 

discoveries of copper resources and a Severe h r tage  of backup reserves, China has been 
an importer of geat amounts o f  copper concentrates, refined copper, raw copper. 
fabricated copper andother copper products 50 asto make up the h r tage of domestic 

copper resources. In respect o f  copper concentrates, the proportion of domestic copper 
conaentrates (copper content) isvery small.Take 2002 for example, domestic production 
o f  copper concentrates for the year was abou550,OOO tons (copper content), vhich 
accounted for 34 percent o f  theproduction of electrolyticcopper of the yearandabu 20 
percent o f  Chha's total consumption of refined copper. In the same year, China's total 
import of copper concentrates was abotlt soO,OOO tons (copper content), vhich 

accountedfor 36.8 percent o f  China'stotal produdim of eledrolytic copper and i s m e  

than double of  the copper concentrates produced bj domestic copper producers. The 
situation o f  China's copper mine resources is getting really stringent. See Table 1 for 
China's production and import o f  copper concentrates for the year o f  2002. 
Table 1 Domest ic  a n d  Impor ted  Copper Concentrates (1997-2002) 

Unit: 10,000 tons 

I 2002 I 163 I 55.61 I 34 I 206 I 60 I 36.8 I 

WeseefromTablel that domestic productionof apperconcentrateshasnot seenarapid 

increase in recent six years, whereas in the m e  period the import of mpper 
concentrates has increased significantly. 

lnviewof Chna'spotential resoucesof coppermines,there is thepossibilitythat China 
has a big reserve o f  primary copper deposits, which, however, are not yet discovered tp 
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Year 
1995 
1996 

! 

Consumption Year Consumption 
114.76 1999 150.77 
116.1 2000 188.76 

I '. 

1997 I 102.48 
1998 142.19 

i 

! 

2001 I 232.06 
2002 268.44 

to date. Even if new copper deposits may be explored, a series of issues such as the 
construction of mining and smelting facilities will have to be solved and a long 
construction cycle will be required, andthus it i s  unlikely to i.lcrease the production of 
refined copper solely relying on the domestic market for copper concentrates. 

B. A Hug? Consumption Market 
(1) lhe last demde has seen a b 
capper mnsunption ha 
refined mpperha 
presmting a go 
pmductionof copperoftheyear wasabut3.5 milliontons andif weomitthehdorsof 
inventories and dc., the conutmption of copper R 2002 should be aromd 3.5 million 
tons. Hower, as the produd ion of semndary copper and relaed produds produced ly 
the private companies andthe village and townhp enterprises were not included m the 
statistics, the consunption of domestic copper (fabrhted copper included) must be 
qeaterthan 3.50milliontons SeeTable2 for China'sconwmptionof refinedcopper in 
the period from 1995 to 2002. 

Table 2 China's Consumption of Refined Copper (1995-2002) 
Unit: 10,000 tons 

We see from Table 2 that China's consunption of copper has h o w  an upwdrd trend 
over the last eight years. 
Inrepxtofthe gro\nthmteofoopperconswnption, China'sratehasexceededthoseof 
the dwelopedcountries ty far. Td<etheconsunption p w t h  ratesof rdinedcopper over 
the skyear period (1995-2000) for exanple, the gowth rate of Germany wds up 22 
percent, the US 17 percent, France 7.5 percat, Jqan cbvm ty 4 percent, whereas 
China's qovuth rate over the period sawan increase of 64 percent. 
(2) Ewluate CPlmaSpotentiaicmJumptbn cqnzciqfiwn amsumptionper mpka Even 
though China's consunption of copper has increased haply over the last decade, it is 
still at a low level in terms of consumption per cpi ta In view of the consunption of 
refined copper per capita, we see that China's consumption of refined copper per capita 
is far behindthoseofthedevebpedcountries SeeTable3 fortheconsunption of refined 
copper per capita in some developed countries. 

Table 3 The Consumption of Refined CopperPerCap&ofDifferentYeanin 
Certain Countries 

Unit: 1 .OOO kiloarams 
d 

Year I USA I Japan I Germany I France I China 
1995 I 9.7 111.3 I 13.1 I 9.3 I 0.94 

I I -  .~ I 

12000 111.4 111.2 I16 I 9.8 I 1.4 1 
2 
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A k b @  the consumption of Fefmed copper per capita carnal represent the overall 
consumption of copper of a state, it does reflect the level of copper amsumpion frwn 
one aspect. 
Table 3 shows a big gap between China'sconsumpim of copper per capita andthose of 
the developed countries. However, with the rapid devebpment of such industries as 
elecirics, mad.lhery: electronics and aUomobiles, we will see rapid yoWh of copper 
consumpion per capita in China. If the amsumption of copper is to increaz ty 1,ooO 
kibymsper caph, China'stotal amsumption o f  copper will increase by 1.30 million 
tons. Therefore, China's copper consumption marketbaarsagedpotentidforgouth. 
(3) Evaluate the potential of aha's mppr mnnmptim by steel oupnrts: From the 
experience of the devebped countries we see different ratios of copper production to 
steel produdion in different periods. Such ratiosm pmvide a reflection ofthe l e ~ e l  of 
development znd copper omsumption of a certain cow. For instance, the ratio of 
copper produdion and steel production of the US was 1.03 percent in 1980, and iz had 
once reached a ped< level of 2 3  percent in 1995, md the ratio of copper produdion to 
steel produdionsof Japan in 2001 was 1.4 percent. Table 4 h w s  the ratios of copper 
produdion to steel produdion of three countries Men their steel produdions reached 
100 million tons. 

Table 4 Ratios of Copper Production to Steel Production 
Unit: 10,000 tons 

We see from Table 4 that the ratio of copper produdion to steel produdion of current 
China isonty 09 percenl Mi& isonty a b U  the level of Japan in 1980 (0.9%), a big 
gap frwn the US and Japan. So, we can see a geat potential for govJh in terms of both 
copper production and consumption in the Chinese market. 

. .  

C. Deve@ing S e a D d r y  Cqqoer Pmu&s a Shortcut SOMm for a i m  3 Gyper 
Industry 
The market potential for copper omsumption is huge in China. Hower,  as a resuh of 
insufficient copper resouces, there is  a big divide betmn q p l y  and demand The 
solUion forthisproblem isfoufold first, stepping uptheeffortson prospedingcopper 
resDurcesto fnd new copper mines, rn that domestic produd'bn of copper concentraes 
can be increased second, increasingthe import of copperconcentrates;thrd, importing 
refined copper andfatuicated copper; forth, fully developing and Uilizmgthe remmes 
of copper scrap. 
It requires time to nuease domestic produdion of copper concentrates and even if 
domestic produdion of copper concentrates has ncrased in the next few years, it will 
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not be macle ready to serve the instant demandofthe cbmestic market. So, it is mlikety 
to solve the issue solely relying on cbrnestic production o f  copper concentrater In 
respect o f  import of copper amcentrates, there is little room for protit as we have seen 
from the practiceof import o f  copper concentrates over the last few years even though a 
goodnunberof copperproducersare inportingcopperconcentr;ltesh geat amoms It 
is even less profitable to inport refined copper and fabricated copper from abroad In 
paticula, the inpat o f  fabricated copper will lewe a substantial pat of the prof& in 
overseas dates, which is economically unreasonable. 
By fulty developing and lrilizing the remurces o f  copper scraps in the home and 
overseas markets to increase the prodwtion of semday copper and related products, 
we get a shortcut ml l t ion in making upthe insufficimcyof copper resouces in China It 
savesthe amstrudionofminesandmininganddress*ngofores,aswell asapat  of the 
met ingpmcess so that mpper produdion can be largely increased in a short tine. In 
addition, mud.1 environmental efficiency can also be achieved Considering the 
advantage and disadvmtage ofthe four approaches aforementionedfm the aspects of 
resources enviOnmental pmtection, economy, etc, it is self-evident that developing 
secondary copper industry is a farmore apposite mllrion in China. It povides us with a 
shortclr in the development o f  ou copper inckstry and is well in compliance with the 
strategy of sustainable y o w t h  o f  the national economy. 

The Basic Structure of China's Secondary Copper Industry 

China's secondary copper industry amsists o f  two major sedors: the copper scrap 
salvag sector and the copper scrap recycle sector. The salvage sector involves a 
domestic copper scraps collection system and a system for processing the seventh 
catepty waste materids and the sixth catepry o f  copper scraps The recycle sector 
consists of companies engaged in the production o f  secondary copper. This sector was 
mainly annposed by statearmed enterprises at times of plamed economy, when m e  
col lediveomed ventues also engaged in the produdion and processing of secmdary 
copper. In the late 1970's the village andtomship enterprises that had engaged in the 
produdion o f  seconrlary copper gained fast p W h ,  howew. as m p a r e d t o  those of 
d a t e - o W  enterprises, their oUputs welle limited because ther business operations 
oftenran downfor shortagesof rawmaterials badtwardtednologiesandmarketing and 
salesproblems.The 1990'ssawrpid p w t h  ofthe secondary copper industry h China. 
Through ixense competitions, many of the small-scale village and tomship enterprises 
were eliminated in the process. Those that w i v e d  the mpetit ions were privde 
companies, which had established themselves in the late 1990's. At p e a  the 
statemmed cornpaniesandthe lage-scale p r i m e  ampaniesare now the major actors 
of China'sseamdary copper in- which have been playing an importmt role in the 
development o f  China's copper industry. 

An Analysis of the Current Situation of China's Resources of Copper 
Scraps 
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China’s resources of  copper sctqs  consist of domestic and inported copper scraps. 
Since China’s industrial foundation isretxively we&, the reserve o f  copper products is 
not so hrp, and since all copper wares are subjed to a long term of mag? cycle, the 
generation of waste copper is sbw Therefore, of the copper scraps being used in current 
China, import of copper scraps has taken a large share in addition to domestic copper 
scraps. 

An analysis of the quantity of domestic copper scraps 
Asthe colledion of copperscraps in China issubordinatedto dfiferent systems, it ishard 
to mdte an effective coming  o n  the actlal generation of  copper scraps. To get a 
relatively accurate figure o f  the generation of copper scraps, a common pradice is ty 
way of reasonable reckoning. Presently cbmestic copper scraps are manly produced 
fmm wastesand scraps pneraed from the processing industry (Le., scraps andrejeded 
probrds), as well as discarded machines and equipment, and together thqr make the 
total generdion of &mesic copper scraps in a certain year. So, an estination o f  copper 
scraps generated h a certain year can be ottained by way of such reckoning and is 
generally based on the following accomt: by calculatingthe quantity o f  copper scraps 
generatedfmm theprocessing andthe manufadlring industry at the rate of  l 0 p e r c m  of 
refined copper consumption o f  the current year (at times of plamed economy the 
re lwmt althoritieswould calculatethe recovery rate of copper scraps by a rateof 15 to 
20 percent. With the acbancemmt of technologies and the application of the sapless 
cuttingtedmbgy,theportion of scraps in copperprocessing has been brought cbw. So 
the recovery rate o f  the processing industry may be calculated at a rate o f  8 percent); for 
discarded machines and equipmm, the scrap copper recovery rate iscalcutxed by the 
amount o f  refiied copper consumption 15years before (generally, an equipmerrt will be 
discarded after 15 years o f  usage), and finally, considering faciors as extended 
service and etc., a coefficient of 0.6 is multiplied to the calculated figure. Based on the 
calculations described above, we get the generation o f  domestic copper scraps for the 
year of 2002 as follows: with the omsumption o f  refined copper in 2002 being 2.6 
million tons we get 21 tons o f  copper scraps from copper processing; as the copper 
produds and equipment produced in 1987 had mered the i  elimination period in 2002, 
and based on the apparent consumption o f  approximately 580,OOO tons of refined copper 
for the year of 1987, which is then multiplied ty the coefficim of 0.6, we get an 
estimation of  350,000 tonsof copper equipmgn to be scrapped in the year of 2002. So 
our reckoning o f  the generation o f  domestic copper scraps for the year 2002 is an 
approximate amount o f  560,000 tons. 

An analysis of the quantity of imported copper scraps 
According to the statistics o f  the customs, China had imported 21,700 tons o f  copper 
scraps in 1990, and had inported over 3 million tons of  copper scraps in 2002. W M  is 
worth noting istha apart f m  plre copper scraps (the sixth category waste material$, 
great m i t i e s  o f  used electric mors, cables and wires and discarded metals and 
electric appliancesthat m a i n  mferrousrnetals (the seventh categoly wasternaterids) 
have also been inported from overseas countriesstartingfm 1993. So the statistics of 
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the customs are the quantity of imported maerials altogether, which include both the 
sixth C a t q r y  waste materials and the seventh categwy of waste materials rather than 
pure copper scraps. Based on the information \ h ~  have gathered, the actual amount of 
copper xmsthat China had imported in 2002 was ab l r  750poO tons. See Table 5 for 
the quantities o f  copper scraps imported by China in the periodh1993to2002. 

Table 5 China's Import of Copper Scraps (1993-2002) 
Unit: 10,000 tons 

Please notethat the copper contents in Table 5 are only estimations, ai& mi@ not be 
the same as the actual amounts 

Recovery Rate of Copper Scraps and Productions of  Secondary Copper 

At times of the planned economy, the statisticson China's copper scrap recovery w e  
comparativety more accurate, because the local atthwities amcemed could accwateiy 
report the recoveredand reusedamom of copper oftheyear, likewise, the cpvemment 
authority responsible fur the nonferrous metals industry could aln, report an accwate 
production of seconday copper of the year. Howwer, as China transforms itself from a 
plamedeconomy to a market economy. the adnhisttaive system forthecollection and 
reuse of copper saps as well as seconday copper production has experienced yeat 
changes therefore, we have quite different calculations on the recovery rate of copper 
scrapsandthe production of seconday copper.A present,thecakulationsof seamday 
copper by Ch'm Nonferrous Metals lndusry Associaion (CNIA) are based on the 
amounts of eledrolytic copper productions produced by copper makers o f  the old 
metallurgic industry, Le, the stateawed enterprises Mereas the eleddytic copper 
olrplrsof the private copper mders, w h a  have gown up and dwebped after China 
adopted the reform and opening to the olrside w i d  policy, are not included in the 
calculdons, and thus such statistics do not always reflect the actlet production of 
secondaycopperin China.Takeyear2002 forexample,theolltputofseamdarycopper 
pmduced by copper mdters of the old metallurgic hdustry totaled to 360,OOO tons, 
hower ,  the actual quantity of seamday ~ e r  were geater than this amom Mi& 
wds at least m e  than 460,000 tons. In 2002, the actual amomt of copper sups 
recycled in China was about 1.3 million tons. 

The Resources and Market Prospect of China's Secondary Copper 
Industry 
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Year 
2003 
2004 
2005 
2006 
2007 

Generation of domestic copper scraps is likely to increase 
Wth the increase of  otr national strengh as well asthe accruement of copper usage in 
Chha,the generation ofcopper scraps will likelyto increase If viecalculatethe mual 
qowth  of copper consunpion ty 726 percent, which isthe average pw th  rate in the 
l a d  five years,then w get the generation of copper scraps in thenext decade as sh0r.m in 
Table 6. These projedions are bsed on the calculation method described in pat I II of 
this article. 

outputs Year outputs 
56 2008 76.7 

58.3 2009 79.3 
60.1 201 0 105 
62.2 201 1 117 
70.1 201 2 11 9.1 

Growing reliance on imported copper scraps 
Development of the secondary copper industry relies on the q p t y  of  cupper scraps as 
mll asthe boom o f  China‘s inwry andtheacceleratedrate of e q u - v m t  upctate, i.e, 
sufficient copper scrps remwces are required to guarantee the growth o f  the indostry. 
Howwer, in v iewo f  the current situaion of China, domestic q p l y  of copper scraps 
camotmeettheneedsoftheindustrybyfar.2002 sawan inportofwer3miI l im tonsof 
waste materialscontainingcopper, mhich is umvertedto 750,000tonsof copper scraps. 
From Janwry to May of this year, China has already inported a W a n t i d  m o m t  of 
1.31 million tons of waste materials containing copper, w h i h  is  converted t o  327.500 
tons o f  copper scraps, a rapid increase from the preceding year. 
China’s copper sneking industry will witness rapid pv\ l th  in the next decade. As 
prinary copper hvohresa seriesof issues such as resouces energy and e n v i m e n t ,  a 
goodnumber ofprimay aopper snekers are beginningto considerthe admtages and 
disadvantages of inporting copper concentrates and the use of copper saps to make 
seconday copper. In fact, over the last few years m e  aopper snekers have ateady 
begun to mdte use o f  copper scraps as raw materials. The wide use of copper scrap as 
raw materials bj prinay copper snekerswill make the rawmaterial upply issue even 
mrse. So, China will rely more on overseas resources o f  copper scrqsinthefitue 

9 A good prospect for imported copper scraps 
In the ctrrent “Cahbgue of Waste Mterials as Industrid Raw Materials Subject io 

Import Restridions of the State”, imported copper scraps are classified into tw major 
catepries, of which the waste materialsof the sixth category mean p u e  copper scraps 
andthe waste materials of the ~ a t h  category mean discardedmotors, cables andwires, 
hardware and electric appliances &c.Pmspectofthe inport o f  copper scraps (including 
the sixth category and the seventh category waste materials) will largely depend on the 
devebpment of the government policy on the inport of waste materials. My personal 



view isthat the central government will futher standadize and regulate the inport of 
copper wraps with the implementation of the reform and opening to the oLtside world 
pdicy, so that it will be more w m p i M e  to t h e w 0  envionment The import control 
policy on p m  copper scraps (government control on the import of  the sixth category 
copper scraps) will be liftedfuther andthe State government will finally remove allthe 
restridionson such import. At present, an automatic registration system is inplemented 
and inport procedures have become more simplified, bringing hopes to those copper 
smelters that rely o n  imported copper scraps. 
Since the waste materials that contain copper of the seventh category waste materials 
h a v e t d m  a larg? mare in China’s inport o f  copper scraps which have been vital tothe 
production of semn&ry copper in China the Sate policy on controllingthe inport of 
such materials h u l d  be m e  regulated and,the cenlral government moulddevebpthe 
relevant regulations and standards to md<e them more consistent, so that the inport of 
the seventh category waste materials will be brought onto the right track. 
In respect of the development trend of the import o f  the wmth waste materials, I 
believethe prosped will be pod, too, because China has been a country impoverished in 
copper resources and China’s copper i n w r y  has relied heavily on imported copper 
scraps of  the sevmth category waste materials In addition, China has a rich and chep  
resource of labor Mtch has been a yeat advantage in importing and disassemblingthe 
seventh category waste materials. For the issue of the inport types o f  the seventh 
catepry wastematerials, I believethe inport o f  discarded motors, as wll as m e  sorts 
o f  used cables and wires. which render a solid amomt o f  copper contents and which 
compositions are relatively sinple, will see a steady govrth; whereasthe inport of used 
hardware and eledric ppliances. which have a l ow  content o f  copper and compliated 
compositions, will be further re*ided Nevertheless, WM w feel certain about is that 

as China has joined the W O ,  the cbmestic market is more -iterlinked with the 
intematimal market, and so, the mport of copper scraps will defnitely present a firm 
y o u t h  trend. 

Production of secondary copper will increase significantly 
lnthe wmingthreeyears, China’sprodudion of seconday q p e r  (eledrdytic copper) 
is expededto increase by 200,OOOto 3OOpoO tons (hly theyear 2003 abne will see a 
construction o f  l00,OOO tons seconday mpper produdion cpacity In paticular, the 
largescale, state-owed p i n a r y  mer smelters will futher extend their produdion 
capacities to mver seamday q p e n  for lack of rawmaterials a d  a narrowing profit 
margin by inporting copper amcentratesfm oversees. Using copper scraps will be a 
realistic solution and,these companies cb have the capability andconditionsto process 
copper scraps especially they can dredly  PI.& the anode funaces and the electrolyzing 
equipment into use in the production o f  secondary copper. 

Domestic secondary copper industry enters the international market 
China’s primary copper indwty made a bredahrough over the last ten-odd years by 
opening up the mineral resources o f  overseas courtries. They haw axlstructed mines 
and mekers in Overseas regbns aiming at combining the resources and energy of 
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overseasmarketswith China’sowmtedmlogiesandhuman m u c e s  andtriedto bring 
thepcluds directlytothe-hternational mirket.Thughyearsof efforts meChinese 
companies have already gained matue experiences in such operations. 
While China is inporting a yeat deal of nonferrousmetds scraps, m e  acpertshave ptf 
forth a new idea, which isto yide the domestic secondary copper industry to mer  irto 
the hternatbnal market. AUlough none ofthese domestic copper recyclers have entered 
the irternztbnal market rim now this idea has given tis new lit$&. h d e r  the c u r m  
sitwions of eamomic globalizdion, to redize the gbbalization of resou-ces is a 
development trend. (3e shortca for the developmern of China‘s secondary copper 
industry is to enter the w r l d  maka and open up the secondary copper resot.uces in 
overseasmzrkets ty consuuding copper srneters in Overseas regions orthi-d comtries, 
where we can fnd accessto the remuces. By usingthe resouces in overseas comtries, 
these smelters amstruded in Overseas markelscan be used to disassemble, process and 
futher proass the copper resouces, m that we cm take full a&&ap of the copper 
remuces and energy in overseas markets, as well as a pat of the hunm resou-ces and 
technobgiesat home. Meanvhile, it saves a bt oftransportation, so that the production 
cost will be p a t t y  reduced In sum, to tfilizethe averseasremurcesof atpperscrps is 
a way mrthy o f  exploring for China’s secondary copper industry. 
Since copper is a nonferrous m a l  that is used in big qumtities and hasa wide range of 
applicaCions lnderthe situation of inslfficient copper remuces and Svingent batance of 
supply and demand, the devebpment o f  the secondary copper industry requires ow 
focused attention. The relevant pemment althorities should develop an industrial 
policy that wits the needs of this industrial sector so as to md<e copper recycling a 
long-term qrategy of China’s nonferrous industry and realize the goal of sustainable 
gowth of the industry. 

. -. .. 
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QUIC 
China to boost copper scrap purchases - 12 November 2003 17:49 I_____ 
China's copper industry will increasingly rely on scrap rather than concentrates as 
its raw material feed, MB's 10th China Metals Conference in Shanghai was told. 

As domestic copper demand races ahead, China's copper mining sector will be 
unable to keep up. For Chinese smelters to benefit they must either increase their 

reliance on scrap. here. 

Zhang Xizhong, md of the China Regeneration Institute told delegates that 
increasing Chinese secondary smelting output is the best option. 

"It provides us with a shortcut in the development of our copper industry," he said. 
'It requires time to increase domestic production of copper concentrates and, even 
if domestic production of copper concentrates has increased in the next few years, 
it will not be ready to serve the instant demand of the domestic market." 

Chinese refined copper production last year totalled 1.63 million tonnes, said 
Zhang, of which 34 percent was attributable to domestic concentrates, while 36.8 
percent came from imported concentrates. 

In  the meantime Chinese consumption of refined copper is surging. Total domestic 
consumption is estimated to have totalled 2.68 million tonnes in 2002, up from 
2.32 million in 2001 and 1.89 million tonnes in 2000. 

In  2002 gross Chinese imports of copper scrap totalled around 3 million tonnes, 
containing between 600,000 and 750,000 tonnes of copper, according to estimates 
presented by both Zhang and Gu Liangming, deputy general manager OF Minmetals 
Copper Dept. 

Lianming said that China imports the vast majority -- over 75 percent -- of its 
copper scrap from the USA, which is a preferred supplier owing to good levels of 
clarification and quality. 

He outlined plans put in place by the Chinese government to more efficiently 
manage the domestic collection of copper scrap, while Chinese secondary smelters 
are working on technical improvements regarding the direct feed of scrap. 

The need to focus on secondary production was reinforced by Wang Jingbin, 
president of the Beijing Institute of Geology for Mineral Resources. He said that if 
domestic mined copper production continues at its current rate of about 600,000 
tpy, China's current known extractable reserves will only be sustainable for 17 
years. 

"China starves for copper resources, particularly rich copper resources," he noted. 
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-1 imports of copper concentrates or look to the cheaper option of increasing their 
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Tight copper supplies reduce exports 
PHILADELPHIA - Copper and brass 

scrap exports slipped slightly as the third 
quarter came to a close. 

U.S. exports of copper scrap might have 
declined from the 12-year high posted dur- 
ing August, but international sales 
remained strong in September as China 
and its rapidly expanding economy contin- 
ued to drive the overall export market. 

According to the U.S. Commerce 
Department, 61.076 short tons of copper 
and brass scrap were sold overseas in 
September: 50.856 tons of refined copper 
scrap and non-brass copper scrap and 
10,220 tons of brass scrap. Nearly 71 per- 
cent of the material was shipped to China. 

Some domestic buyers said the escalat- 
ing price of wpper scrap in September mn- 
tributed to the modest drop in exports. but 
one Midwest scrap executive said recently 
that Chinese buyers hadn't dialed back 
consumption yet and continued to pay pre- 
mium prices for metal. The executive spec- 
ulated that the problem had been in locat- 
ing a large enough supply of copper and 
brass scrap to buy, and said domestic 
shortages were the only thing holding back 
international purchases during September. 

China took 43,195 tons of mostly 
refined copper and non-brass copper 
scrap in September, helping to push its 
year-to-date total nearly 70 percent ahead 

of last year's pace. 
Behind the Chinese, 

South Korea was the 
fastest-growing consumer of 
copper scrap, taking 3.507 
tons in September to 
increase its intake during 
the first nine months of the 
year by more than 29 per- 
cent. 

The year-to-date copper 
and brass scrap export total 
passed the 500.000-ton 
mark in September, up 34.2 
percent from the tonnage 
shipped overseas in the first 
nine months of 2002. 

According to the 
Commerce Department, 
copper scrap prices jumped 
to one of the highest levels 
this year as the average 
price hit 46 cents a pound in 
September. 

Joseph McCann 
j m m n n @ a m m . m  
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US copper scrap exports hit 12-year high 
PHILADELPHIA - U.S. 

exports of copper and brass 
scrap exploded in October 
as yearend considerations 
pushed the monthly total to 
the highest level in 12 years. 

Reports of rampant con- 
sumption throughout the 
industry back in October 
were confirmed by the U.S. 
Commerce Department's 
latest statistics. which 
showed that exports of cop- 

per and brass scrap went 
through the roof in October 
to 71,258 short tons, top- 
ping the 70.000-ton mark 
for the first time in the past 
decade. 

Furthermore, exports for 
the first 10 months of the 
year reached a new high. 
The 10-month total of 
624,794 tons, up a whop- 
ping 37.3 percent from the 
same period last year. was 
higher than any full-year 
total in the past decade. 

Chinese scrap con- 
sumers led the feverish 
charge in October, buying 
52,824 tons of brass and 
copper scrap, a gain of 
close to 10,000 tons from 
September. The Chinese 
market has grown by 75.7 
percent from the first 10 
months of last year to 
415.577 tons, putting it on 
pace to lop 500,000 tons by 
the end of the year. 

Chinese consumers in 

October anticipated esca- 
lating metal prices and 
started to stockpile large 
amounts of copper scrap 
and other nonferrous met- 
als, U.S. industry sources 
said. 

Other sources noted that 
October was the last month 
for guaranteed deliveries 
into China before the end of 
the year, when the Chinese 
government is scheduled to 
revise the country's value- 
added tax on most metal 
commodities sold into the 
country. 

Almost 33,000 tons of 
refined copper scrap were 
exported in October, 
according to the Commerce 
figures. edging out 24.472 
Ions of non-brass scrap as 
the most coveted red-metal 
scrap in October. The met- 
als sold for an average price 
of 43 cents a pound. 

Joseph McCann 
jmmnn@amm.com 
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Copper 

China is calling all the shots / 

PHILADELPHIA - The copper scrap ed the market in 2003 as Aiian buyers 
market has endured one of t h e  most scoured the globe for coppqr scrap sup- 

tumultuous years in plies and pushed prices to a six-year 
.recent history, and the high. A vast majority of copper scrap 
hearty consumption of sources said they see Chinese buyers 
secondary red metals in dominating the market again next year, 

2003 could very well spill over into.2004. although the extent of Chinese involve- 
December might be copper scrap’s qui- ment has come into question recently. 

etest month in 2003 after domestic prices With a new tax structure taking effect 

margins were razor thin for much of the year. 
With domestic manufacturing staging a 

comeback in the latter half of 2003, how- 
ever, many dealers said they look for 
spreads to widen slightly in the first quar- 
ter of 2004. 

Coupled with the Chinese New Year 
and increased manufacturing in the Unit- 
ed States, sources speculated that nonfer- 
rous scrap inventories should increase 
early in 2004. 

It was Chinese demand that captivat- 

Jan. 1, copper scrap experts wonder if 
Chinese buyers will find other red metal 
bargains internationally. 

But other segments of the industry 
said that Chinese buyers wouldn’t stray 
very far from the U.S. market in 2004. 
With scrap supplies depleted in Europe 
and more profitable mixed loads still 
available throughout the United States, 
some believe Chinese involvement in the 
U.S. scrap market could outpace this 
year’s record-breaking rate. w r r c / r y d  
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idle Norway ferrosilicon furnace: source 
New York-Elkem plans to idle a down. It's unclear how the shutdown would affect Elkem's 

,:,:,,lRo,il l ,Oys ferrosilicon furnace at one of its two 
plants in Norway for as long as four 

months because of high hydroelectric power costs and low 
ferrosilicon prices, a source close to production told Platts 
Dec 18. If down for the entire period, it would take 12,000rnt 
to 14,000mt out of Elkern's Norwegian ferrosilicon output. 

It is difficult to estimate Elkem's total ferrosilicon 
production capacity in Noway because "it's combined with 
foundry products and we swing production based on 
demand," the source said. 

source said. Elkem plans to decide this week at which 
location-Thamshavn or Salten-a furnace will be taken 

The shutdown is likely to occur in early January 2004. the 

distribution of ferrosilicon to various customers around the 
world in the first quarter of 2004. the source said. 

"It's more important for Europe for obvious reasons," 
said a USbased supplier, who sells throughout the world, 
pointing to large steel producers in Europe as obvious first- 
choice customers. But a different supplier pointed out that 
"there is very little ferrosilicon production in the US," with 
Tennessee Alloys the only producer still operating after plant 
closures in recent years. "A lot of ferrosilicon from Norway 
usually comes here," this supplier said. 

Another US supplier said he thought the US market 
would be mildly affected by the shutdown-assuming it lasts 

continued on page 10 

Copper prices soar on news of another Grasberg slippage 
London, Washington-Copper prices 

soared to new six-year highs last week 
after Freeport-McMoRan declared force majeure on copper 
concentrate supply following a landslide at its mammoth 
Grasberg mine in Indonesia, the second such incident in 
three months. The slippage, which occurred Dec 12, involved 
about 150,000mt of material in the same section of the pit 
as the slippage on Oct 9. No injuries occurred, and the 
slippage caused only minor properly damage. 

col'"FX 

COMEX Copper 1st Position, C/lb 
105 1 

COMM March copper surged over S V l b  last week for fhe first time in six 

years as the bull market showed no signs of stalling. March gained .90$ D e c  
19 to senle at 102.40t/lb, a high for the week and up from 98.80$ at the 

start of trade Dec 15. The gains were partly driven by news from Freeport- 

McMoRan that another slippage had occurred at its Grasberg mine in 

Indonesia, one trader said. 

But the event has temporarily interrupted access to the 
higher-grade ore areas of the mine, Freeport said. The Oct 9 
landslide killed eight workers and prompted the company to 
reduce its copper production forecast in the fourth quarter by 
70-mil Ib. 

Word of the slippage, when announced Dec 18, caused 
copper prices to reach new highs last week on both the 
COMEX and London Metal Exchange. Copper closed Dec 18 
at $2.225/mt on the LME. basis threemonths, up from 
$2,185 the previous day, while the COMW active March 
contract settled at 101.50cts/lb, up from 99.65cts on Dec 
17. The gains held as the week drew to a end, with copper 
closing Dec 19 at $2,238 on the LME and at 102.4Octs on 
the COMEX after piercing another six-year high. 

"Certainly, the announcement about Grasberg definitely" 
affected the market, one USbased trader told Platts. 

continued on page 6 
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ALUMINUM 

US premiums steady amid 
producer buys, stock balance 

Washington-The US prompt primary aluminum market 
remained relatively steady and firm last week as the year 
was coming to a close amid some producer buying and 
balanced inventories. And nearly all market players were 
bullish on demand and prices for early next year due to the 
expected strengthening of the economy and more producer 
purchases. The Platts Transaction premium was assessed at 
3.9t/lb over LME cash, delivered Midwest, on Dec 19. 

A dealer said there was a lot of business on the books 
for January, but "people are nervous of the market." He said 
his January looked fine, with a reasonable amount of 
business, but he said, "A lot of customers are just not 
booking with the [LME] price rise. We had people raise their 
[end price] targets by 4t/lb and they are still 2 t  away from 
where they need to be. It's really going to hurt the small 
extruders, etc." 

A consumer who bought for December delivery at 3.9t/lb 

said he did not see a lot of metal around. A trader said a 
customer recently needed more material after previously 
expecting orders to be weak for the rest of the year. 

strong for a December, as producers were out buying metal 
and inventories were kept balanced, so there was little 
dumping. One producer paid 3.854C/lb for January delivery 
Midwest, and market players said this buying was an 
indication of improved downstream business. "Sentiment is 
up," said a trader. "None of the producers have metal to 
sell." 

A trader said he was active for December and would not 
sell at below 4-4.25C. while another sold at 4.5C. A trader 
sold at 3.5C for January Midwest and was offered metal at 
4 t  FOT East Coast port for December/January. He also sold 
at 3.85t. delivered railhead for December/January. An 
extruder saw the market at 3.75C. while others said it was 
3.84t. 

A consumer said the market was quiet but expected 
January demand to be healthy. 'I won't have a problem 
getting metal [in January]," he said. A trader agreed that 
there should not be a squeeze in the first quarter. 

first quarter, rising to 4.5-4.75C second-half. A consumer 
said there was no real rush to buy. A trader offered at 4.46 
for the first half but was turned down, and was bid at 4.25t 
for January but declined to sell. Another trader did a financial 
swap at 4.656 for October 2004 but also lost business with 
an offer at 4.556 on a swap for April through December 
2004. He said that deal was transacted at 4. l t .  

On scrap, a consumer said spreads were widening 
slightly as the LME has risen and as buying has abated 

Market players said premiums had remained surprisingly 

For 2004, a producer said premiums were 4-4.25C in the 
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somewhat at year-end. But he said he expected the spreads 
to narrow again next month. "The Chinese appetite for scrap 
is insatiable right now," he said. A mill said spreads were 
unchanged but agreed the flow would slow down in the first 
quarter. 

A scrap dealer said dealers were bullish because the 
LME had risen. He said over the past month or so he bought 
"a tremendous amount of scrap as the mahet-went up." He 
said the mills also bought ahead, -so they are in a better 
position going into the beginning of the year than they were 
last year." He said the spreads have not tightened right now, 
"but there's no question they Will tighten going into January." 

The dealer saw painted siding prices at 10.5t under 
LME. mill-grade MLCCs at 62-636. dealer 10/10 at 9 1 O Q  
under P1020. press scrap at 3 6  under. Market players said 
UBCs jumped to 58-606, delivered Midwest, late last week 
from 5857t  the previous week. The dealer said big buyers 
would come back in January, and a trader said he thought 
scrap could get "very tight" next year. 

An extruder said he planned to use more scrap than 
prime next year and planned to change his mix to allow for 
more scrap. 

VOLUME 74 NO 51 

US secondary alloy prices rise 

DECEMBER 22,2003 

on NASAAC, scrap strength 

3 

Washington-US secondary aluminum alloy prices 
received a healthy boost at the end of last week, supported 
by tight scrap supplies and higher LME NASAAC (North 
American Special Aluminum Alloy Contract) prices. 

Deals completed last week on A380 were at 75-764/1b3, 
delivered Midwest, up from 72.5-746 on Nov 17. This move 
up was surprising given that December A 3 8 0  prices for the 
past several years have been flat to just slightly above 
November's levels. But producers said the rise was justified 
given the presence of the Chinese in the market buying 
scrap, which had been pushing up prices. Market players 
sald this was more than offsetting the slightly quieter 
conditions with the approaching holidays. 

throughout January, and Wabash Alloys moved its A380 list 
price up a penny to 776/lb on Dec 18, according to its 
website. "The market still has more room to go up," added 
another producer. 

Further out, producers reported A380 prices at 76776 
for January and 77-786 for the first quarter. Some had just 
set their offer levels for January but had not yet completed 
any business. One producer said he sold at 75.75t for 
January earlier last week but had since moved his quote up 
to 766 as 'scrap is still tight and expensive." 

orders, one noted it varied considerably customer by 
customer. He had also seen a new cheapselling competitor. 
A producer said he was shipping ahead of his plan and 

Producers indicated they expected further price increases 

For January, while some smelters continued to cite strong 

expected December to be better than expected. 

scrap prices have been supported by rising London Metal 
Exchange prices and reports of transportation problems. A 
scrap dealer and several smelter sources said they thought 
the Chinese scrap buyers have been less aggressive at the 
moment but that there was a lot of speculation about 
whether they will come back into the market buying heavily in 
January. 

"The Chinese are not in the market as much as they 
were-the dealers are using the Chinese as kind of a ghost" 
to scare buyers, said one smelter scrap buyer. A scrap 
dealer agreed that the Chinese might not be in the market 
all the time but said scrap "is going to get tight-the 
Chinese are selectively coming in and buying." Another 
dealer said he continued to see the Chinese buyers as 
active, despite their New Year's holiday, but said he saw 
most interest in copper scrap. 

most other buyers and scrap dealers reported higher 
numbers late last week. "Scrap is still tight, but I have a 
feeling it is now trying to plateau," said a buyer. A buyer said 
he thought dealers were holding out for a higher price in 
January. "A lot of scrap people are just sitting on material," 
despite the much higher LME price, he said. 

A t  the same time, the flow of auto shreds has improved 
as steel prices have risen. "Steel prices are the best they've 
ever been. Guys have been selling frags [steel pieces of auto 
shreds] at $175/ton their door," noted the dealer. But a 
buyer pointed out that rising steel prices from an aluminum 
scrap perspective only help auto shreds, not the other 
grades of scrap the secondaries buy. He said he was finding 
most other grades tight, and "December is the month where 
if someone offered to move a lot at a higher price I'd 
probably take it, but it's just not there." 

Another smelter source said he'd seen a shortage of 
trucks being "quite an issue" with scrap deliveries, and even 
though there was a good flow of scrap, he found deliveries 
hard to book. He said it was affecting supply in, not 
shipments out. 

18, delivered Midwest, from 52-546 on Nov 17, while old 
sheet edged up to 53546 from 51-53t. The Platts auto 
shreds price rose to 57-59t Dec 18 from 55-566 on Nov 17. 
Also seeing a large gain was mill-grade mixed low copper 
clips to 61-636/lb from 59-606. and smelter-grade MLCCs, 
up to 5859Q from 56-576 Nov 17. 

On scrap, though some scrap grades are more plentiful, 

A buyer said he thought the market had moderated, but 

The Platts old cast price was up to 5355t/lb as of Dec 

Kaiser inks deal to sell Vdco: Kaiser Aluminum 
has executed a memorandum of understanding to sell its 
90% interest in Volta Aluminium Co Ltd to the Republic of 
Ghana for consideration of $35mil to $10Gmil, plus the 
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assumption of all of Kaiser's related liabilities and 
obligations. The MOU provides that the transaction will close 
by Apr 30, 2004. Valco operates a primary aluminum smelter 
in Ghana with a capacity of 200,00Omt/year but has had all 
of its potlines idled since April due to hydroelectric power 
limitations. Just this May, Kaiser and the government of 
Ghana signed an MOU committing to return Valco to "full 
operational level within the shortest possible time." Under 
terms of the MOU sales agreement with Ghana, Kaiser is to 
pay the $35mil to $100-mil consideration in 2004 and 
beyond. A Kaiser statement said the purchase by the 
Republic of Ghana is "subject to Alcoa's right of first refusal 
pursuant to Valco's corporate governance requirements." 

LME NASAAC OKs Russian alloy: The London 
Metal Exchange has approved the "RUSAL B" brand of 
aluminum alloy ingot produced at Russian Aluminium's 
Bratsk smelter as good delivery against its North American 
Special Aluminum Alloy Contract, effective Dec 19. the LME 
said in a notice to members. 

Kaiser, Pechiney increase rolled prices: Kaiser 
Aluminium has upped its prices for its flat rolled sheet and 
plate products. The price for all 600Gseries products will 
increase by 10t/lb. while Kaiser said that the price for all 
2000. series and 7000-series products are to increase by 
5%. The increases are effective with new orders from Dec 
19.2003, and all shipments after k b  14 next year. Pechiney 
Rolled Products also announced a 10t/lb increase to its 
6061 flat-rolled aluminum product prices, effective with 
orders on or after Dec 19 and with all orders scheduled to 
ship on Mar 1. This is in addition to previously announced 
price increases of 5% for 2000 and 7000 series plate, 5t/lb 
on 6061 plate from short-lead-time stocks and 3% on high- 
magnesium alloys (5083, 5086, 5383, 5454). With the two 
increases, 6061 short-leadtime plate will be increased a 
total of l o t .  

PBGC assumes Kaiser retirement plan: In 
other Kaiser news, the company said it has been notified by 
the Pension Benefit Guaranty Corporation (PBGC) that the 
PBGC intends to assume responsibility for the Kaiser 
Aluminum Salaried Employees Retirement Plan as of Dec 17 
After consulting its advisors, the Unsecured Creditors' 
Committee, the Asbestos Claimants' Committee. and other 
constituents, the company has agreed to the termination of 
the plan for its 5.000 of its salaried workers and retirees. 
The company has stated since the inception of its Chapter 
11 reorganization proceedings that pension obligations were 
one of the significant legacy factors that would have to be 
addressed during the reorganization process. The company 
had previously stated that termination of the pension plans 
was a possibility. The PBGC action does not address seven 
0 t h  defined benefit plans sponsored by the company and 
thus does not resolve all the issues surrounding the 

company's pension obligations. As previously disclosed, the 
company is discussing modification or termination of hourly 
retiree benefits pursuant to collective bargaining with the 
appropriate union representatives. Kaiser Aluminum is a 
leading producer of fabricated aluminum products, alumina 
and primary aluminum. 

Chalco ups alumina prices: Aluminum Corporation 
of China Limited (Chalco) is to raise its alumina price to 
Yuan 3.700/mt ($447/mt), effective Dec 18, 2003, up 
12.1% from its previous price of Yuan 3,300/mt, said a 
Chalco official. This is the seventh alumina price adjustment 
made by Chalco this year. The price change was mainly 
attributed to a continual rise in international alumina prices, 
and a further decrease in alumina inventories at Chinese 
domestic aluminum smelters, resulting in the widening of the 
alumina supply shortfall and the imbalance in the demand 
and supply equilibrium. Based on Chalco's information, the 
current selling price of imported alumina at Chinese ports 
has reached Yuan 4,20@4,50O/mt. This has placed 
pressure on domestic alumina prices with the shortage in 
the supply of alumina. Chalco had planned to produce 5.7- 
mil mt alumina in 2003, up from 5.4-mil mt one year ago, 
"but as operations this year have been very smooth, final 
output is expected to be 100.000mt more at 5.8-mil mt," the 
source said. 

Alumina tightness may hamper Al output: 
Chinese smelters' inability to obtain sufficient alumina in 
2004 may reduce aluminum output and lift secondquarter 
2004 Japan Good Western aluminum spot premiums, said 
Japanese sources. "Contacts say that Chalco (Aluminum 
Corporation of China) was unable to supply the usual number 
of smelters with sufficient alumina recently," said one end 
user. As a result, higher volumes of alumina will be sought to 
make up any shortfall, which may cause prices to rise. 
Alumina demand will also rise as China's ingot output 
continues to expand. Higher alumina prices may increase 
ingot prices in general and affect Japan Q2 Good Western 
ingot premiums. Industry sources said Chalco has been 
allocating alumina to smelters with a capacity over 
50,00Omt/year. Traders and end users said there would be a 
clearer direction for premiums after the Chinese New Year 
holidays in January, but were unable to put a figure on their 
price rise projections for CIF Japan premiums. 

Bwing details Scrap awards: The high bidders for 
Q1 scrap generated by Boeing's Washington state facilities 
were as follows and include the estimated quantity of scrap 
to be generated: South Sound Steel Recycling bid 
$0.58510/1b for mixed aluminum solids (600,001b) at Kent, 
Washington; Joseph Simon and Sons bid $0.52790/1b for 
mixed aluminum solids "parts" requiring destruction 
(60,0001b) at Kent; and $0.58690/1b for 2000-series 
aluminum solids (210.0001b) at Kent; and $0.62290/1b for 

I 
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60Wseries aluminum solids (80,0001b) at Kent; as well as 
$0.60290/1b for 7000series aluminum solids, (280,0001b) 
at Kent; Tacoma Metals bid $0.40920/1b for contaminated 
aluminum borings (25,0001b) at Kent. Other high bidders 
were: Allied Metal Co bid $0.54610 for briquetted aluminum 
borings (mix of 2000 and 7000-series alloys, 800.0001b) at 
Auburn; Wabash Alloys bid $0.53850/1b for briquetted 
aluminum borings (mix of 2000- and 7000series alloys, 
800,0001b) at Auburn, and Bermco bid $0.54130/1b and 
$0.55060/1b for briquetted aluminum borings (mix of 2OOO- 
and 7IOOQseries alloys) in two 900,0001b lots at Puyallup. 

ural compktes anode potline: Russia's Ural 
Aluminium Smelter, part of the SUAL Group, has completed 
its new pre-baked anode potline, following an investment of 
some $40-mil. The new potline is expected to boost average 
primary aluminum output by 35,00Omt/year. "Completion of 
this new potline demonstrates SUACs commitment to 
upgrading its production assets, and our ability to complete 
projects on time and within budget. The investment program 
at Ural Aluminium also further strengthens the industrial 
base of the Sverdlovsk Region," Chris Norval, president of 
SUAL Holding, said. The plant, situated near Kamensk- 
Uralsky, was originally opened in 1939 and has been 
extensively modemized and expanded since then. Its potline 
contains 162 'pots' or 'cells.' In addition, the potline is also 
fitted with a new gas scrubbing system, which uses alumina 
powder to de-fluorinate the gas formed in the production 
process, so that it conforms to international environmental 
standards. SUAL is Russia's largest bauxite and alumina 
producer and second-largest primary aluminum producer, 
producing in excess of 860,00Omt/year of primary 
aluminum. SUAL has secured a $400mil loan through a 
syndicate of international lenders which will be used to 
refinance existing debt. 

Huomei to complete Mongolia line in '04: 
Huomei Hongiun Aluminium-+ new Chinese 
aluminum/power joint venture formed among Inner Mongolia- 
based Huolinhe Coal Corp (41%). Hubei-based Hongjun 
Investment Co (51%) and Shandong-based Haichuan 
International Co (8%)-expects to complete a 
100,000mt/year aluminum line in Inner Mongolia's Tongliao 
City by October 2004, a Huolinhe Coal official said last 
week. The new line, which is under construction, is part of 
the company's phase one plan for its 400,00Omt/year 
aluminum project. "Phase one is to build a 200,000mt/year 
plant. The remaining 100,00Omt/year will be finished by 
2005," the official added. The entire 400,00Omt/year 
project is expected to be ready around 2007-2008. With the 
initial 100,00Omt/year line to start production by next 
October, the new venture expects output for 2004 to reach 
just around 10,00Omt, *of which 5070% will be exported," 
an official with Haichuan International said. 

MI[NOlt. MElTAt,G 
US DLA sells llOkg of germanium: The us 
Defense Logistics Agency sold I l O k g  of germanium from its 
November offering at $450-465/kg to Canberra Industries 
for a total market value of $50,250. DLA awarded 50kg at 
$465/kg and 60kg at $450/kg. Germanium is usually 
offered for sale on the fourth Monday of each month, but 
December's sale was canceled due to the holidays. The next 
germanium bid opening will be Jan 26. 

Peru's cadmium production dips: Refined 
cadmium output at Doe Run's La Oroya and Cominco's 
Cajamarquilla refineries in Peru fell 11.8% in October 2003 
to 37mt. according to figures from the Energy and Mines 
Industry. Cadmium production through the first 10 months of 
2003 totaled 292mt. down 12.1% from 333mt in 2002. 

Chinese antimony output to fall in 2004: 
China's antimony output in 2004 is expected to decline 
further to around 80,000mt. down from an estimated 
90,000mt this year due to reduced antimony resources in 
the country, said Antaike, the state-run metals research 
group. "Judging from China's cumulative antimony output of 
84,000mt from January to October this year, total output in 
2003 should reach 90,00Omt," an Antaike source said. 
Antaike said that due to the shutdown of mines in Guangxi's 
Nandan county, China's key antimony mining area, China's 
antimony-inconcentrate output was expected to dip to 
40,000-45,000mt in 2003 from 50,000mt last year. "Due to 
reduced resources, China's antimony-inconcentrate output is 
expected to fall further to just 30,000-40,000mt in 2004," 
the source added. Based on antimony producer Liuzhou 
Huaxi's estimates, antimony reserves at Dachang's No 100 
Mine in Nandan had dipped to 200,000mt in 2002 from 
10.6-mil mt in 1995 due to illegal mining over the years. 

Japan sees improving Sb trioxide demand 
Japanese traders and end users expect demand for 
antimony trioxide to rise in 2004 on an improved Japanese 
economy. One end user said demand had started to slowly 
improve over the last few months, following a 3-5% decline 
this year up to July. 'We are not seeing a flood of orders 
now, though I believe we can expect a gradual increase as 
the economy continues to show improvement," he said. 
Meanwhile, the reduction in the export tax rebate scheme in 
China from Jan 1, 2004, is expected to see producers of 
antimony metal raise prices, and the supply/demand balance 
may push the price of antimony trioxide higher in 2004. a 
trader said. Antimony was quoted last week at $2.100- 
2,20O/mt CIF Japan, up from $2,100-2.150/mt CIF Japan in 
late October. Market sentiment is that antimony is near the 
bottom of the range and will not drift any lower, the trader 
said. Antimony is used in flame retardants. 

_I_________ 
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Price soars on Grasberg news 
_ _ _  from page 1 

'Generally speaking, most of the market was short this [ D e  
181 morning before that news came out, and [the news] took 
it right back up," he said. 

Freeport said the effort to shore up the pit wall at 
Grasberg would disrupt sales of metal in 2004 and 2005. 
'In the near term, PT+I will be mining waste and low-grade 
material in its Grasberg open pit. These operations will result 
in the deferral of certain metal sales from 2004 to 2005. 
the extent of which will be determined by the progress of the 
pit wall stabilization activities," the company said. 

heeport's CEO Richard Adkerson said the company would 
have a clearer idea early next year regarding how much 
copper it had available to sell. "Our ore sites included in our 
previous 2004 plan are immediately available for mining 
once safe access is assured," he said. "As we evaluate our 
stabilization activities during the first quarter of 2004, we 
will be able to provide additional information on estimated 
sales volumes for 2004 and future periods," he said. 

After the previous incident. the USbased producer had 
revised its metals sales forecast for the fourth quarter of 
this year to around 165-mil Ib. about 35mil Ib (16.000mt) 
below previous estimates. 

reduced production of copper cathode following the Oct 9 
event, are likely to feel the effects of the supply disruption 
very quickly. In November. Japanese refiner Sumitomo cut 
back production by 3,00Omt/month until the end of the first 
quarter of 2004. Pan Pacific and LG Nikko, which are also 
Japanese producers of refined copper. lowered production 
targets for the first half of 2004. 

from China's Yunnan Copper that it may bring forward 
planned output cuts to the first quarter from second quarter 
following the latest supply disruptions. Yunnan. which 
currently produces 180.000mt/year, told Platts just hours 
before Freeport declared force majeure that plans to 
increase cathode production were being hampered by tight 
concentrate supply. A company official said its own mines 
only provided one-third of its concentrate needs, and it was 
forced to buy the rest on the tight open market. 

smelters to reduce output by about 1015% next year in 
response to the tightness in concentrate. 

With treatment and refining charges at record lows 
around the $40/mt mark, smelters may prove unwilling to 
operate at full production, particularly as the latest incident 
at Grasberg will make it even more difficult for refiners to 
demand higher charges. 

Analysts said Asian copper refiners. some of whom have 

Barclays Capital analyst Ingrid Sternby noted comments 

Sternby also noted plans by China's six largest copper 

C1 
Supplies of copper scrap also have grown tight due to 

Asian demand, particularly from China. "They've been buying 
it way over the market price, and it's sucked the United 
States dry...that's putting a lot of pressure on the market," 
one merchant told Watts. The low amount of copper scrap 
being produced by manufacturers in the US was adding to 
the problem, another merchant said. 

The latest Grasberg slippage comes on the heels of ~ 

investor concerns about diminishing world stockpiles of 
copper. Inventories of copper in LME-registered warehouses , 
fell to 447,175mt by the end of the week, down from 
460,425mt the week before. 

Phelps Dodge indicated it had no plans to increase curtailed 
production. "We would announce that if we were considering 
that kind of action," a company spokesman said. Phelps 
Dodge CEO J Steven Whisler in October said any decision to 
restart part or all of PD's 250,000300,000mt/year of 
curtailed capacity would depend on several factors, including 
spot and future copper prices, total stocks, world supply and 
demand figures and other considerations. Since then, the 
spot copper price is up about 9$/lb. 

seeking comment on potential restarts. 

said it might sell up to half its stockpile of 200.000mt of 
cathode if world inventories dropped below 800,000mt. 
Chile's mining minister Alfonso Dulanto said last week before 
the Grasberg news broke that he expected world exchange 
inventories to reach that level in about a month's time. 
Stateowned Codelco produced around 1.59mil mt in 2002 
from its five operations in Chile. 

Bloomsbury Minerals Economics, which published its 
monthly outlook ahead of the Freeport announcement, said 
world demand would exceed world refined copper production 
next year, with demand for refined copper projected to rise 
6.8% to 16.894-mil mt, while production should increase 
6.9% to 16.318mil mt. compared with 2003. The UK-based 
research company noted that output in China was expected 
to grow by 13.6% to 1.92-mil mt next year, while 
consumption in China would increase a further 15% next 
year to 3.48Qmil mt. 

' 

4 

Despite the concerns about supply, US copper producer ' 

Asarco, a division of Grupo Mexico, did not return a call 

But Chile's Codelco, the world's largest copper producer, 

Cochilco, SONAMI raise copper 
price forecasts 

Santiago--Chile's state copper agency, Cochilco, joined 
other local market watchers last week and bumped up its 
copper price outlook for 2004. Cochilco, which monitors the 
copper market on behalf of the Chilean government. now 
expects copper to average 92-966/1b, up from a previous 
forecast of 84-88t/lb made in October. 

days after Chile's national mining association SONAMI lifted 
The new forecast is the third in six months and came just 

I .  
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its prediction to a similar 956/lb due to continued strong 
demand from major copperconsuming countries. SONAMI 
president Hernan Hochschild said prices would continue to 
hover around 94-956/lb in 2005 before returning to around 
80C/lb in 2006. 

world copper market-500,000mt in 2003 and 400,000mt 
in 2004--occur, he said. Balance is forecasted for 2005. 

Cochilco said its new forecast was based on increased 
demand from copperconsuming countries, like the US and 
Japan, and an expected world market deficit. The global 
copper shortfall likely will total 70,000mt in 2004, down 
from 557.000mt in 2003. But rising demand would see the 
deficit jump to 209,000mt in 2005, Cochilco predicted. 

Chilean copper production is expected to total 5.494-mil 
mt in 2004, up 10.8% on-year, followed by a slight increase 
in 2005 to 5.525-mil mt, the agency said. SONAMl's 
Hochschild said he expected Chile to produce 5.5-mil mt of 
copper in 2004, up 10% from 2003. The production increase 
reflects a rise in output at the Escondida mine and the 
expansion of Codelco's El Teniente division, he said. 

mt in 2004 and 17.5-mil mt in 2005, with consumption 
rising to 16.8-mil mt in 2004 and 17.541 mt in 2005, 
SONAMI said. 

The higher prices would result if forecasted deficits in the 

Global copper production is expected to rise to 16.4-mil 

Codelco may expand Andina: Codelco is 
analyzing alternative plans to expand its Andina copper mine 
in central Chile, which could result in a larger investment 
than originally planned, mining minister Alfonso Dutanto said 
Dec 16. Chile's national copper company had put on hold 
plans to expand processing capacity at Andina's concentrator 
plant to 150.000mt/day from 72.000mt/day. But now the 
stateowned miner is looking at plans which could lift 
capacity up to 180,00Omt/day, said the minister. Another 
plan would limit capacity at around 120,00Omt/year. But the 
mine's location, at the head of a steep valley high in the 
Andes mountains, complicates the planning process. 'It's an 
extremely difficult problem how to carry out this expansion, 
where to locate the plants and the tailings pool," the 
minister said. Despite such problems, the expansion 
remains in Codelco's investment plans. Completion of the 
alternative studies have deferred a decision on the 
investment, originally scheduled for late 2003. 'The issue's 
not on the agenda at coming board meetings," Dulanto said. 
Meanwhile, 665 miners at Andina returned to work Dec 15 
after an l l d a y  strike. The miners approved a 2.57% wage 
increase plus improved bonuses and a payout for ending the 
strike. A spokesman for Codelco said the strike would have a 
negligible impact on Andina's annual production, while a 
contingency plan of bringing forward an annual maintenance 
cutback had prevented any financial losses. The Andina 

mine, one of five operated by stateowned Codelco, is due to 
produce about 240,000mt of copper-inconcentrate in 2004. 

EC fines copper tube producers: The European 
Commission last week tined three of the main copper tube 
producers in Europe a total of Eur79mil ($97.4mil). The 
companies, Outokumpu, Wieland Werke and KM Europa 
Metal, "have operated a cartel in the market for tubes used 
mainly in the airconditioning and refrigeration industry to the 
detriment of their customers and ultimately, European 
businesses and households," the EC said, adding that the 
companies operated the cartel between 1998 and 2001 in a 
market worth around Eur29(lmil/year in the European 
Economic Area. The three companies accounted for 7585% 
of the total output, the EC added. The Competition 
Commission, which investigates allegations of price fixing in 
the l h a t i o n  EU, said the cartel was organized within the 
framework of Cuproclima Quality Assn for ACR Tubes, which 
had been formed in 1985 with the primary purpose of 
promoting a quality standard for ACR industrial tubes. "The 
companies held regular pricefixing and market-sharing talks 
under the cover of official trade meetings organized by the 
Swiss-based association," the EC said. The EC added that 
none of the companies seriously disputed the facts gathered 
during the investigation and all had cooperated. The German- 
owned KME Group was fined Eur39.81-mil; compatriot 
Wieland Werke was fined Eur20.79-mil. and Finland's 
Outokumpu will have to pay Eur18.13-mil. USbased Mueller 
Industries. which is another player in the European copper 
tube market through its ownership of a plant in the UK, 
wasn't named in the EC decision. In September the company 
said it had taken the lead in bringing pricefixing issues to 
the attention of the EC and had fully cooperated in the 
resulting investigation from the beginning. 

Cathode premiums deet market Kennecott 
The rise in premiums for copper cathode reflect current US 
market conditions, which are different from those in South 
America and Europe, a senior sales ofticial with Kennecott 
Utah Copper Corp told Platts last week. "South America and 
Europe have bumped up premiums by almost 100 points. We 
don't think that exactly translates to the US market," Jim 
Cowley. Kennecott vicepresident of sales, said. "Our view is 
that the 0.35C [increase] keeps us competitive with most of 
our destinations, which are primarily in the Midwest," he 
said. "Most consumers in the Northeast could get their 
supply from Canada or offshore sources. Our freight costs 
have gotten so high that it's hard to be competitive" in those 
areas, Cowley said. "The market in the Midwest is in need of 
all the copper we can produce." Kennecott last week raised 
its premiums for the first quarter of 2004 for 25 locations in 
the US. Premiums are 0.35C/Ib higher than fourthquarter 
2003 premiums, and range from 2.65C/lb over COMB for 
delivery to the COMEX warehouse at Salt Lake City, Utah, to 
4.10C/lb for delivery to Carrollton, Georgia. 
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US red metal scrap 
PHILADELPHIA - Just when you 

thought it couldn't go any higher, copper 
and brass scrap exports in November 
edged out the previous month's record- 
breaking total. 

U.S. exporters shipped 71,852 short 
tons of copper and brass scrap overseas 
in November, according to the latest U.S. 
Commerce Department statistics, up 
almost 1 percent from 71,258 tons in 
October. November's shipments pushed 
the 11-month total to 696,646 tons, 36.5 
percent ahead of 510,525 tons exported 
in the comparable 2002 period. 

China (including Hong Kong) stood at 
the top of the heap at the end of 
November, taking nearly 70 percent of 
all copper and brass scrap shipped out 
of the United States in the first 11 
months of last year. Busy Chinese buy- 
ers took more than 80 percent of 

exports set record 
November's shipments. 

The Chinese gain more than offset a 
17.3-percent fall in the tonnage of copper 
and brass scrap exported to Taiwan, a 
19.3-percent decline to Japan and a 47.6- 
percent decrease in exports to Germany 
during the first 11 months of 2003. 

*They (the Chinese) are buying metal 
just to own metal right now," a Midwest 
dealer said. "They're anticipating a real 
run-up in the price of scrap metal over the 
next few months." 

Even though China's dominance of the 
market hasn't been a surprise for months 
now, November's data indicated a funda- 
mental shift in Chinese consumption. 
November was only the second month in 
2003 when China's non-brass import 
totals surpassed its purchases of refined 
copper scrap, China's preferred scrap 
material over the past two years. 

The increase in non- 
brass consumption coincid- 
ed with copper scrap's sup- 
ply drought and illustrated 
China's eagerness to scour 
the globe for copper scrap 
stockpiles, sources said. 

Despite the overall 
increase of copper scrap 
demand worldwide, the 
majority of countries listed 
on the Commerce 
Department's monthly 
report showed significant 
decreases in overall cop 
per scrap consumption in 
2003. 

Joseph McCann 
jmccann@amrn ann 
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A strike here, a landslide there b behind the pinch in copper 
NEW YORK - The past sew 

eral months have been r o c b  

slstent demand from Chlna-and 
a rebound In U.S. economlc 
growth, have created a back- 
drop agalnst whlch prices have 
soared to record hlghs. 

With global demand expect- 
ed to Increase as the economlc 
recovery takw hold. and wfth a 
new supply crlsls seemingly htt- 
tlng the market each week, c o p  
per could become even tighter 
In the months ahead. 

'If consumers decide to 
rertOck belore the market 
becomes chronlcally tlght. the 
resultlng boost to  demand 
could result tn a slgnlflcantly 
greatwztfhctlve deficit," Mac- 
quarle Research, a dlvislon of 
Macquarle Group, London, said 
In a report. 

. The Internatlonal Copper 
Study Group (lCSG). Lisbon, 
Portugal, agreed with that 
assessment. "Because of the 
restocMng effect on demhd- 
stocks are low-everyone's 
golng to scramble to  reflll his 
plpellne and that wlll happen 
in the calendar year," sald 
lCSG statlstlclan Thomas 
Baack. 

The recent jupply-side set- 
backs have served to exacer- 
bate tlghtnesr In a market that 

- already was headed toward a 
second consecutlve year of 
heavy deflclt. In October, 
before the second landsllde at 
New Orleans-based Freeport- 
McMoRan Copper & Gold Inc.'s 
Grasberg Mine (in lndonesla 
forced the world's blggest c o p  
per mine to turn away from Its 
most Impact of this shortfall-hot on copper concentrates market as 
als Ltd.. London, predicted problems, the heels of last year's deficit- many of the supply disruptlons 

In 2004 and 2005. And In "Every couple of days we has been to deplete global have been to minw rather than 
Novemb'r* the ICSG lorecast a stocks, Including those held by to smelters or rdlnerles. 
supplydemand deflclt Of some sort of disruptlon." one the major exchanges, produc- 'The cathode shortage Is 390,000 tonnes for 2004 follow- ers, consumers and merchants. belng met from stocks, but the 
Ing a 350*000-tonne In Desplte the supply prob- Brook Hunt's figures put cur- shortage of concentrate I s  not," 
2003. rent global stocks at around 2.8 Kamal Naqvl. an analyst at Bar- Since than* the news Of sup mllllon tonnes, or 8.8 weeks' clays Capltal, London, sald. 
PlY-slde Problems has flooded predtcted that global copper consumption. Treatment charges have 

rM@ng from mP'Jfi's Sub- productlon would actually m i l e  the rise In demand plummeted. with 2004 con- 
sequent force majeure at the and constrlctlons on supply tracts between malor mlners 
Grasberg Mine to several year to 16.2 mllllon tonne% But have hlt the refined copper and Japanese smelters settled 
strikes Or threatened swk-i to market hard, an even greater In the region of $42 a tonne for 
mechanical failures and technl- impact has been seen in the treatment charges and 4.2 cents 
r a l  oroblcms. Even when some to urnw hv 6 4 nerrent 

veln* Natexls Met- ' to compensate lor the other 

seem to be gettlng news of 

trader lament&, 

lems. however, repearch group 
Brook Hunt of Surrey, England, 

Increase by 5.5 percent this 

demand, boosted by the global 
economlc recovery, 1s expect- 

rarely of sufflclent magnltude up to 500,000 tonnes. The 

a pound for refining charges. 
Japanese smelters. in particu- 
lar, have been feeling the paln, 
according to sources. 

In addltlon, the major cus- 
tomers of the Grasberg Mine 
are faced with a chronlc short- 
age. As far back as November, 
Sumltomo Metal Mtntng Co. 
Ltd., Nippon Mlnlng & Metals 
Co. Ltd. and Mitsul Minlng & 
Smeltlng Co. Ltd., all based in 
Tokyo, warned of cuts In their 
copper output through March 
following disruptlons to con- 
centrate shlpments from Gras- 
berg. 

The Impact of the ttghtness 
In both the concentrates and 
refined metal markets has been 
reflected In soaring copper 
prlces on the London Metal 
Exchange and the Comex dlvi- 
slon of the New York Mercan- 
tile Exchange. Last week, cop 
per futures on the LME were up 
47 percent from a yeat earller. 
One trader suggested that LME 
prlces could go a s  hlgh a s  
$3,000. ' Macquarle Research 
suggested 2004 prlces would 
average $2,645 a tonne ($1.20 a 
pound) and peak at more than 
$3.086 a tonne ($1.40 a pound). 
Another analyst sald the prlce 
would contlnue to rise over the 
next three years. 

As prlces rise and the mar- 
ket contlnues to tlghten. Indus- 
t ry  partlclpants'watch warlly 
for news of the next new devel- 
opment. Here is a scorecard to 
help keep track of the ongoing 
drama: 

Freefall at Freeport - The 
revtsed mining sequence at 
Freeport-McMoRan's Grasberg 
Mine in fndonesla put the 
blggest dent In proJected cop- 
per supplles. The tnitlal land- 
slide at  Grasberg, whlch kllled 
eight workers. prompted 
Freeport to reduce projected 
2003 totals to 1.3 btlllon pounds 
from 1.4 bllllon pounds. In an 
effort to avold having to  
declare force majeure, the com- 
pany reworked Its delivery 
schedule only to endure anoth- 
er landsllde In December. The 
second lncldent forced Gras- 
berg's hand, and Freeport 
declared force majeure on Its 
copper concentrates delivery 
contracts and redlrected Its 
mining activity to low-grade ore 
and waste. Freeport announced 
Jan. 20 a revised 2004 proJec- 
tlon of 1 bllllon pounds of cop- 
per-453.592 tonnes-or  400 
mllllon pounds less than origi- 
nally planned. The market Is 
now watching developments 
closely at Grasberg as  any fur- 
ther downward revislon In pro- 
jected output could have a seri- 
ous tmpact on an already tlght 
market. 

Things not OK at  Ok Ted1 - 
Mechanlcal failure a t  one of Ok 
Ted1 Mlnfng Ltd.'s grlndlng 
mllls prompted a 15,000- to 
17.000-tonne reduction in its 
concentrates output ( M M ,  Jan. 
29). The Papua New Gulnea 
mlne. part owned by lnmet Min- 
ing Corp.. Toronto, orlglnally 
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was slated to  produce 200,000 
tonnes of copper contahed In 
concentrate. A 7- to  @-percent 
reductlon In output from Ok 
Ted1 normally wouldn't be a blg 
Issue for the market, but given ., the already super-tlght supply 
condltlons, the news from 
Papua New Gulnea served as 
yet another potentlal headache 
for concentrate-hungry 
smelters In Asla. 

C.tching-up at Escondlda - On Jan. 28. havlng Just tout- 
ed the completlon of Phase 4 
of an expanslon project at the 

early Jahuary only to accept 
an IUh-hour offer from the 
company (MAW, 30). 

If the market had a lucky 
escape at Hlghland Valley, It 
was less fortunate at Falcon- 
brldge Ltd.'s Sudbury mlne. 
The Ontarlo operation of 
Toronto-bdsed Fakonbrldge. 
whlch usually Is dlscussed In 
terms of Its nickel output, 
voted In favor of a strlke man- 
date Jan. 8. Negotiations con- 
Unued for just short of a month 
before 1,080 Canadlan Auto 

Workers unlon members went 
on strike Feb. 1 (AMM. Feb. 3). 
Estlmates put the loss of Sud- 
bury's copper contrlbutlons to 
the market at approxlrhately 
2,400 tonnes a month. 

Around the same t h e  as  
the strlke at Sudbury. workers 
at the BHP Bllllton-owned 
Cerro Colorado Mine In north- 
ern Chlle rejected the compa- 
ny's 3.7-percent (and later 3.9- 
percent) pay increase and ben- 
efits package and walked out. 
The mlne orlglnally was 

expected to contrlbute about 
130,000 tonnes 01 copper per 
year to the market, and whlle 
BHP Bllllton hasn't revealed at 
what level It's able to operate, 
unlon offlclals clalmed that 
Cerro Colorado had been oper- 
atlng at 25 percent of capaclty. 

Besldes restarts, exlstlng 
stockplles offer potentlal rellef 
for the tlght supply market. 
When comblned lnventorles on 
the LME, Comex and Shanghal 
Futures Exchange fell below 
800,000 tonnes, Corporaclon 

Naclonal del Cobre de Chlle. 
Santlago. Chlle-the world's 
largest copper producer- 
decfded the time was ripe to ' 
release some of Its stockplle 
Into the market. It Is under- 2 

stood the Chllean company has I 
contracted to sell half of Its I 
stockplled metal to European 1 
merchants at extremely healthy ~ 

premlums. Meanwhlle, LME 
warehouse Inventorles contln- 
ue to fall, wlth metal leaving I 

U.S. warehouses. In partlcular. , 
at an accelerated rate. 

I 

I ts orlglnally scheduled date 
for reachlng full capaclty pro- 
ductton of 1.3 mllllon tonnes, 
up from 800,000 tonnes. 
Reports from BHP Bllllton Indl- 
cate that the mlne wlll operate 
a t  5 to 10 Dercent below full 
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Copper News 

i 
Pacorini Copper Supply Dwindles as 
Codelco Sells More to China 
2004-02-25 12:07 (New York) 

By Claudia Carpenter 

Feb. 25 (Bloomberg) - The 5,500-pound bundles of copper 
plates in Mario Casiano's three New Orleans warehouses 
will be gone by the end of this week, and the 38-year-old 
metals manager 
for Pacorini USA said remaining inventories at other storage 
depots in the city will disappear by August. 

Surging demand for wire, pipes and electronic parts already 
has emptied copper warehouses in Singapore, Barcelona 
and Hamburg. New Orleans is home to the largest copper 
pile monitored 
by the London Metal Exchange, which says global 
inventories fell 65 percent in the past year to the lowest 
since 1998. 

"The whole world knows exactly how hot the market is." 
said Casiano, who came to New Orleans from Switzerland 
in 2000 to expand a $200 million-a-year warehousing and 
distribution 
business owned by Trieste, Italy-based Pacorini Group. 
"Consumption is much higher than production." 

Copper prices are at an eight-year high, fueled by demand 
from China, where manufacturers are expanding plants to 
make home appliances, televisions and cars. China's 
appetite for raw 
materials, as its economy expands, is draining inventories 
elsewhere in the world. 

Chile's Codelco, the world's largest copper producer, hasn't 
shipped any copper to New Orleans in almost a year, 
instead sending more metal to Asia, Casiano said. 
Pacorini's warehouses 
on the Mississippi River held about 90,000 metric tons of 
copper in January 2002. Now they have 5,000. 

Global inventories of refined copper, including metal held by 
consumers and at exchanges, totaled 1.779 million metric 
tons at the end of November, worth about $5.1 I billion, 
figures from 
the Lisbon-based International Copper Study Group show. 
m a r s  down 16 percent from a year earlier. 

Surging Prices 

Dwindling supplies have sent copper futures on the Comex 
division of the New York Mercantile Exchange up 72 percent 
in the past year, reaching a high of $1.36 a pound today. In 
London, 
home of the world's largest metal exchange, copper fetched 
as much as $2,980 a ton ($1.352 a pound). 

Shares of Phoenix-based Phelps Dodge Cop., the world's 
second-largest copper producer, and New Orleans-based 
Freeport McMoRan Copper & Gold Inc., have more than 
doubled in the past 
year. 

China has accounted for much of the increase in demand. 
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Copper consumption in the country will jump as much as 12 
percent this year after a 20 percent gain in 2003, said 
Andrew Keen, 
manager of base metals at CRU International, a private 
research company in London. 

China last year consumed a fifth of the copper produced in 
the world as its economy surged. The nation's industrial 
production rose 19 percent in January from a year earlier, 
the fastest pace on record. Disposable incomes in China's 
towns and cities last year topped $1,000 per person for the 
first time. 

Housing Growth 

Also helping to fuel demand are the lowest U.S. interest 
rates in 45 years, which have kept new-home construction 
at a near-record pace. A typical single-family home contains 
400 
pounds of copper, while a car has about 50 pounds, said the 
Copper Development Association, a New York industry 
group. 

"Inventories are dropping now at really a rapid pace," said 
Thomas Baack, a 20-year veteran of the copper business 
who is the chief statistician at the International Copper 
Study Group in Lisbon. "The problem is if suddenly prices 
go up and people realize they might go up for a while, they 
might all scramble to cover their needs and suddenly all the 
available metal is gone." 
Inventories in warehouses that back the copper contracts 
traded on the London Metal Exchange, the world's biggest 
metals exchange, stood at 291,800 tons today, down 65 
percent in the past year and the lowest since August 1998. 

'Going to Zero' 

"I could see all of the stockpiles in the LME going to zero by 
the end of this year," said Peter Sellars, the 52-year-old 
chief executive of Liverpool, England-based Henry Bath & 
Son 
Ltd., the metals warehouse division of San Diego-based 
Sempra Energy. 

"So far the real demand has been taken to the Far East, 
particulariy China," Sellars said in a telephone interview. 
"As the U.S. economy continues to pick up, then I think the 

will get even tighter." 
supply 

Stockpiles in warehouses in Long Beach, California, have 
dropped 56 percent this year alone. Inventories have 
declined in warehouses along the West Coast, including Los 
Angeles, which 
supplies copper to Asia. 

"All the metal in the Long Beach warehouse has gone to 
China," said Tim Strelitz, chief executive of Los Angeles- 
based California Metal-X Inc., which produces about 3 
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million pounds of copper-based ingots a month used in the 
manufacturer of faucets and valves. 

"We've had to change the way we do our business, so we 
can be ahead of the rising market and historically, that's 
something nobody ever did," Strelitz said. 

Seek New Supply 

California Metal-X has had to seek new supplies because 
some scrap dealers the company used to buy from are 
selling scrap at a premium of 7 cents a pound over the price 
of copper on the Comex in New York, he said. "I can't do 
that. It's too expensive." 

Some manufacturers are stocking up on copper in 
anticipation that supply won't be enough to meet growing 
demand. 

"I bought some material for April delivery which I normally 
wouldn't do until March," said Janet Sander, vice president 
of purchasing at Encore Wire Corp., a copper wire 
manufacturer in McKinney, Texas. 

This year, Encore's cost for delivery of copper sheets, called 
cathode, has gone up 25 percent this year on top of an 
almost 30 percent rise in the price of the metal. Encore buys 
direct from mining companies, including Phelps Dodge, Rio 
Tinto PIC'S Kennecott Utah Copper and BHP Billiton ttd., 
rather than from exchange-monitored warehouses. 

Changed Process 

Deerfield, Illinois-based American Chemet Corp., which 
makes copper products used in paints and coatings, has 
changed the kind of metal it uses because of the higher 
prices. 

"The tightness it the U.S. market, which has been caused 
by offshore buying, has required us to make modifications in 
our raw material input mix and to make some changes in 
our facilities as to the way we process them," Chemet 
President William Shropshire said in an interview. 
"It's been a considerable inconvenience for us, but we have 
been able to meet demand from our customers," Shropshire 
said. 

-Editors: Stroth, Merz. 

To contact the reporter on this story: Claudia Carpenter in 
New York at (1)(212) 318-2346 or 
ccarpenteQ@bIoomberg.net. 

To contact the editor of this story: Steve Stroth at (1)(312) 
692-3738 or sstroth@bloomberg.net. 

httD://www.corriente.com/comernews. htm 4imnn4 

mailto:ccarpenteQ@bIoomberg.net
mailto:sstroth@bloomberg.net
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Copper speculators flirting with $3,00O/T 
NEW YORK - Capper continued to 

tease the $3,000-a-tonne mark 
Wednesday as spot prices on the London 
Metal Exchange hit $3,001 during early 
trading driven mostly by speculative buy- 
ing and some short covering, analysts 
said. 

'There's no consumer buying, really," 
said Tony Warwid-Ching, an analyst at 
CRU International Ltd., London. 'The 
price shouldn't be here, really, but it is." 

Three-month copper 
continued to lag, with 
Wednesday's oficial settle- 
ment at $2,965 a tonne. In 
New York, the Cornex 
March contract closed at 
$1.3085 a pound. 

Copper prices have fol- 
lowed q dramatic pattern 
this week, sticking close to 
currency markets, accord- 
ing to sources. "You could track the whole 
day today on strength or weakness of the 
dollar," one trader said. 

Dollar weakness has been held partly 
responsible for increases in all base metal 
prices. Earlier this week, the doliar fell on 
news of lower-than-expected consumer 
confidence index numbers, but dimbed 
Wednesday on reports that German 
Chancellor Gerhard Schroeder had asked 
the European Central Bank to stem the 
strength of the euro. 

aA serious correction could come from 
the dollar,' Warwick-Ching said. 

Other factors affeding copper prices 
include tightening supply, most vividly 
illustrated by the steady decline of LME 
warehouse stocks, as well as speculative 
trading. And among the speculators, talk 
of a correction persists (AMM, Feb. 19). 

"Experience might suggest that it's 
overbought, but the price is where it is; 
Watwick-Ching said. 'I sort of agree that 

it's overbought, but never- 
theless the price is still 
there. Mostly it's because 
of the fundamentals, which 
are getting tighter." 

LME warehouse stocks 
fell another 2.925 tonnes 
Tuesday, leaving open ton- 
nage in the United States 
at 171,025 tonnes, most of 
it in New Orleans. Stocks 

have been falling an average of 3,000 
tonnes a day recently, reflecting the sever- 
ity of the shortage, sources said. 
Combined with persistent demand from 
China, there was little to indicate a near- 
term change in fundamentals. 

"Domestic demand is really strong," the 
trader said. 

Copper also approached the $3,000 
mark last week before fund profit-taking 
forced it down. 
Julie &mi& jbmsnid@amm.ann 
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Hot copper market growing still hotter 2 

PHILADELPHIA - Copper into the summer. u d s  out t o  market." 
scrap pricing is setting records "The terminal markets are still ~ 

Even though orders for No. 2 A 

ket is  still heating up rather 
than cooling down as the winter 
season ends. 

A weak US. dollar and domes- 
tic supply shortages have fueled 
rising scrap prices recently, but 
several sources believe overseas 
demand will drive the  current 
feeding frenzy for. material well 

drawing down and primary cop 
per cathode production is still 
way behind," said Mark Wein- 
traub, purchasing director at Fed- 
eral Metal Co., a Bedford, Ohio; 
based brass ingot maker. "so this 
could go on for qulte awhile." 

With tensions mounting in 
the  copper  scrap industry and 
competition for domestic sup- 
plies escalating, prices have 
soared t o  record levels through- 
out t h e  winter, a time of year 
usually noted for inactivity and  
seasonal shutdowns. 

Coppet sc rap  prices were 
mired in a narrow range a year 
ago. AMM pricing during Febru- 
ary 2003 saw Bare Bright copper 
scrap  bought and sold at 
between 73.5 and 76.5 cents a 
pound; one  year later, t he  Bare 
Bright buying pdce was quoted 
at S 1.32 a pound as of Thursday, 
a stx-year high. 

"We've seen copper scrap at 
$1.50 before, but you could very 
well see these prices next year," a 
Chicago-bsed buyer said. "AU of 
the evidence points t o  a sus- 
tained run up. Unies.the Chinese 
stop buying material, these prices 
aren't going away anytime soon." 

Copper scrap  spreads have 
remained virtually unchanged 
since February last year, with 
one  notable exception: During 
the past month, dealers and bro- 
kers reported tha t  Bare Bright 
was being sold for 1 cent more 
than the  March Cornex price. 

"There are two types of s u p  
ply right now: tight and tighter. 
And the  competition for material 
has  forced guys to pay premi- 
ums," a Midwest sc rap  broker 
said. "These guys have to  get 
sc rap  into their furnaces right 
away so they can get their prod- 

refiners mateha! have slipped in 
recent weeks, domination from . 
Chinese buyers throughout t h e  
Midwest for mixed loads has  ' 
sustained pricing for lower 1 

grades of copper scrap. 

per scrap  right now regardless ~ 

of the  price," Weintraub said. I 

"They're not buying like they did 
last October, but they're still not 

"The Chinese would buy cop' 

generating enough scrap right , 

now to  drive their own 
machine." 

The weak US. dollar also has  
. attracted new buyers to the mar- , 
ket since the beginning of the  
year, and brokers reported ' 

renewed interest from European ' 

"Europe has  really stepped 
up  in the  last month and we're ' 

finding more and more metal ' 
headed to Europe," Weintraub 9 

said. "It's really making it hard 
on the brass business." 

Onescrap  dealer noted that ': 
wanner weather on the US. East ' 

Coast should draw out more 
scrap  material in t he  coming 
weeks. But several other indus- 
try sources said that, aside from 
new demolition work, the mate- 
rial just wasn't there  

buyers recently. ! 
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American scrap dealers, like Ekco Metals in California, a re  sharing in 
boom times. T h e  industry has  about 1,200 small operations. 

I 

China’s Need for Metal Keeps 
U.S. Scrap Dealers Scrounging 

By A N D R E W  POLLACK and KEITH BRADSHER 

LOS ANGELES, March 12 - At a 
time when toys, televisions and other 
products made in China are flooding 
into the United States, helping push 
the trade deficit to record levels, 
there is a t  least one American prod- 
uct for which China has a nearly 
insatiable demand - industrial junk. 

Sales of scrap metal to China have 
surged, with effects that are  rico- 
cheting across the American econ- 
omy. Prices are soaring not just for 
scrap, but for metals in general. Af- 
ter years of surpluses that forced 
many steel makers into bankruptcy, 
supplies are so tight that contractors 
told a Congressional hearing in 
Washington this week that they 
sometimes cannot obtain supplies at  
any price. 

China last year became the first 

country ever to import more than $1 
billion of American scrap, according 
to the newspaper American Metal 
Market. Indeed, it would not be an 
exaggeration to say that China’s 
transformation into an industrial 
powerhouse is being fueled by Amer- 
ica’s waste, and that of other coun- 
tries, as well. Much of the material 
being used to build China’s skyscrap- 
ers, factories and telecommunica- 
tions systems - along with many of 
the products it exports - is derived 
from scrap, which is usually cheaper 
than new metal made from ore. 

“China is very hungry,” said Da- 
vid Pan, a Chinese-born scrap metal 
buyer, as a truck carrying steel re- 
inforcing bars from a dismantled 

Continued on Page B3 
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building in San Diego prepared to 
dump its cargo with a deafening clat- 
ter on the floor of his warehouse in 
Maywood, an industrial town just 
south of here. “They need a lot of ma- 
terial.” 

A decade ago, Mr. Pan was work- 
ing in a Los Angeles restaurant when 
relatives back in China asked him to 
start buying scrap. Now, as China 
booms, so does Mr. Pan’s business, 
called Universal Scrap Metals. He 
ships about 500 containers a month to 
China filled with battered pipes, fine 
metal shavings, doorknobs, jumbles 
of wire, crumpled cars and all other 
manner of flotsam. He is even negoti- 
ating to buy the remains of a steel 
factory in Utah; he would ship it, as 
scrap, to his native country. 

American scrap dealers, an indus- 
try of 1,200 or so mainly mom-and- 
pop operations, are sharing in the 
boom times. 

“They’re scrounging every yard in 
the country, like a vacuum cleaner,” 
Ely Keenberg, president of Ekco 
Metals, a Los Angeles scrap dealer, 
said of purchasers from China. At 
one point during an interview, Mr. 
Keenberg’s receptionist interrupted 
to show him the business card of a 
man from Hong Kong who had just 
made a cold call looking for scrap. “If 
we allowed it, we’d have one in here 
every five minutes,” said Mr. Keen- 
berg, who sells 90 percent of his 
scrap to Chinese buyers. 

American companies that depend 
on scrap are, in the meantime, 
scrounging. 

“We’re having greater and greater 
difficulty in securing scrap,” said M. 
Brian O’Shaughnessy, chief execu- 
tive and principal owner of Revere 
Copper Products in Rome, N.Y.. a 
company founded by Paul Revere 
that turns copper scrap into sheets 
and strips. “It’s causing the price of 
scrap to go through the ceiling.” 

Both copper and steel industry 
trade groups are drawing up peti- 
tions that would ask the government 
to temporarily limit scrap exports - 
an authority that Washington has 
used only once, in the mid-1970s. 

The price of scrap steel has soared 
to more than $300 a ton, compared 

. 

Andrew Pollack reported from Los 
Angeles for this article and Keith 
Bradsher f r o m  Hong Kong. 

with about $156 a ton a t  the end of 
2003 and $77 a t  the beginning of 2001, 
according to the Emergency Steel 
Scrap Coalition, a group backed by 
steel users and minimills, which use 
scrap to make about half of the na- 
tion’s steel. Many minimills have im- 
posed surcharges to pass the higher 
costs onto customers like automobile 
and construction companies, with 
some of them resisting. 

“Scrap is the overwhelming factor 
determining steel prices at this 
point,” said Christopher Plummer, 
managing director of Metal Strat- 
egies, a consulting firm in West 
Chester, Pa. 

Rising exports are clearly one fac- 
tor behiid the high prices, but the ex- 
tent to which they can be blamed is 
debated Over all, exports of steel 
scrap have almost doubled since 2000 
to 11.9 million tons last year, close to 
a record. China was the largest im- 
porter, accounting for 3.5 million 
tons, or about 30 percent, of the ex- 
ports. 

Domestic users, saying 
exports drive up 
metals prices, weigh a 
plea to Washington. 

But scrap dealers argue that ex- 
ports are still small compared with 
domestic consumption of about 70 
million tons a year, and so could not 
account for the huge price increases. 
Moreover, they note, there have been 
several occasions in the last two dec- 
ades when total scrap exports 
reached or even exceeded last year’s 
levels. 

W h a t  is happening now is not 
unique,” said Robin Wiener, presi- 
dent of the Institute of Scrap Recy- 
cling Industries, the dealers’ trade 
group. Attempts to restrict scrap ex- 
ports, she said, are “just clearly a 
smoke screen attempt to control the 
price of scrap” and would be a “dis- 
tortion of free trade.” 

Some experts add that in any 
event, China’s building boom has the 
look of a bubble and cannot last in- 
definitely. Indeed, China’s State De- 
velopment and Reform Commission 
just announced that after fixed in- 

vestment in steel mills rose 90 per- 
cent last year, it would stop approv- 
ing virtually all applications to build 
mills. Still, with many mills ap- 
proaching completion, one Chinese 
trade group forecasts that imparts of 
scrap will nearly double by 2005 over 
last year’s levels. 

David L. Edelstein, copper com- 
modities specialist at the United 
States Geological Survey, noted that 
while copper prices - about $1.30 a 
pound - are high, they have been as 
high before. One reason for price in- 
creases, he said, was that some cop- 
per producers were holding back out- 
put, after an oversupply a couple of 
years ago. 

But copper scrap exports to China, 
including Hong Kong, have quintu- 
pled since 1998, and China now ac- 
counts for 70 percent of the total. Chi- 
na’s purchases of American copper 
scrap last year were equal to about 
40 percent of American consumption. 

Scrap dealers argue that in some 
cases, the scrap going to China would 
be of no use to Americans because it 
would cost too much to sort into its 
various parts. But with China’s 
cheap labor, that effort is affordable. 

“We send everything to China,” 
said Danny C. Yiu, vice president of 
Ekco Metals, the company owned by 
Mr. Keenberg. “They will use chisels, 
hammers, hand tools to break this 
apart and sort it out.” 

He pointed around Ekco’s yards at  
various heaps of old automobile radi- 
ators, pots and pans, air-conditioner 
condensers, even parts of jet en- 
gines. There were also old soda cans 
squashed into giant cubes weighing 
1,000 pounds each, stacked six or sev- 
en high. 

At a loading dock, small Bobcat 
construction vehicles were loading 
two of the 25 or so 20-ton shipping 
containers that leave here each day 
for the ports of Los Angeles and Long 
Beach. After a Bobcat shoved a load 
deep into the container, the driver 
backed up, then accelerated forward, 
crashing into the pile with a loud 
bang to compress it. 

The scrap world has its own ver- 
nacular to facilitate trading. Copper 
wire is known as “barley,” yellow 
brass is “honey” and No.1 copper 
tubing is “candy.” And there is a food 
chain, where one company’s scrap 
turns into another company’s raw 
material. 

The people above Ekco Metals in 
the food chain say they are  not get- 
ting enough to eat. A few miles from 
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More’ Demand, Not Enough Supply 
Exports of scrap steel are a fraction of overall domestic consumption, but they have been rising steadily, 
with China accounting for most of the new foreign demand. The higher demand, and lower domestic 

’ supply, have pushed prices to their highest level in a decade. 
. .  

................... 

................................................ 

No. 1 heavy metal 
melting steel .......... 

Through Through . 
Source: United States Geological Survey Nov. NOK 
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. Ekm is California Metal-& which 
buys copper scrap and melts it in 
huge furnaces to make bronze and 
brass ingots. It then sells those ingots 
to foundries that make everything 
from bronze statues to brass valves. 

“Last year was a year from hell,” 
said Tim Strelitz, who founded and 
runs the company with his wife, Kar- 
en. The company last year cut its 
work force from 70 to 38 people, the 
first layoffs since its founding in 
1979. 

One problem, Mr. Strelitz said, 
was that i t  was difficult to compete 
with Chinese buyers, who have 
grown in sophistication since the 
days when Mr. Pan and others first 
came shopping. ‘They are rlot own- 
ers of restaurants trying to buy for a 
cousin anymore,” he said. “They are 
buying for a dollar what I can only of- 
fer 80 cents for.” 

Yet another r9ason for Mr. Stre- 
litz’s problems is that his customers 
are ailing - and in some cases going 
out of business - in part because 
they face stiff competition from Chi- 
nese manufacturers of valves, fau- 
cets and other brass products. 

“I’ve lost millions of dollars per 
year to China already,” said Leigh 
Omer, foundry manager a t  Fresno 
Valves and Castings in Selma, Calif., 
a customer of Mr. Strelitz. 

To Mr. Strelitz, Mr. Omer and oth- 
ers dependent on copper scrap, this 
seems like the ultimate indignity - 
that Chinese companies drive up 
scrap prices, yet are able to sell 
products made from that scrap for 
less than American manufacturers 
can. Indeed, American copper com- 

panies contend that China is subsi- 
dizing importers of copper scrap and 
exporters of finished products, in 
part through tax rebates. 

Joe Mayer, president and general 
counsel of the Copper and Brass Fab- 
ricators Council, said the group 
might file a trade complaint about 
this. “The faucets from China are 
coming into the United States a t  less 
than the metal value that we would 
have to pay,” Mr. Mayer said. 

Meng Jianbin, director of interna- 
tional cooperation at the Metallurgi- 
cal Council of China for the Promo- 
tion of International Trade, a Chi- 
nese trade group, denied that his gov- 

ernment subsidizes the scrap indus- 
try. While some incentives are pro- 
vided for scrapyards to set up opera- 
tions in particular industrial zones, 
they are  not especially generous, he 
said. 

Mr. Pan, the Chinese scrap mer- 
chant, said that Americans should be 
a little more appreciative of the 
benefits of China’s scrap purchases. 
After all, he argued, they keep some 
junk that could never be used in the 
United States from ending up. in 
American landfills. 

“We do something good for Amer- 
ica,” he said. “We do something good 
for China” 
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China's Huge Hunger for Scrap 
Metal Prices Surge as Nation Extends Lead us Biggest Importe? 

. .  
By ADm MINTER 

l'iaqiin, chfna 
T A SCRAPYGRD just outside the 
northeast port of Tianjin, piles of A U.S. scrap wire and electrical ca- 

ble sprawl over most of the 80.000-square- 
yard site. Scattered among them, hun- 
dreds of workers strip Insulation from cop- 
per wlre by hand, steadlly reducing the 
piles but never eUmlnathg them. 

In 2001, the yard's owners, Lane Tbne 
Peace Material. imported 1,500 shipping 
containers of American scrap metal. In 
2003, they imported 2.5W. In 2004, thby 
are bringing in even more-largely to 
provide raw materials for Tianjin's ulriv- 
ing electronics industry. "There isn't 
enough domestic ore and scrap to fulfill 
the need." savs Lane 'lbne's nresident 
Lester Huang: "So imports Hllrthe pap.' 

Scrap Is hotter than ever in China. 
World metal prices have set records the 
past two years as the country sucks in 
huge amounts of ore and scrap for p m  
cessing to build its infrastructure, factc- 
des, apartment bloeks and cars, 86 well 
as for other industrlal uses. h less than 
a decade, China has become the world's 
largest scrapmetal importer. And still de- 
mand gmws In a shining, if oftenugly, 
example of how Chlna roils global mar- 
kets aztd how its plentiful and low-cost 
labor remains vital to its success. 

LI Shouyin Is one of hundreds of thou- 
sands of migrants working in a n a ' s  
scrap'lndustry. She takes apart appli- 
ances, generators, wires and cables and 
sorts the metal. A mother of two from 
Hutlan province, she and her husband-a 
supervisor of a wire-stripping crew-have 
worked for nearly a decade at a Shenzhen 
yard operated by Tung Tai International, 
a California-based scrap exporter. Each is 
paid $100 a month plus housing and 
meals. a fairly standard wage. 'It's hard 
work, but it's a better life than the vil- 
lage," Ms. Ld says In front of a manager. 

In 2001. China overtook South Korea 
and Turkey to become the world's largest 
scrapsteel importer. It has held the top 
posltion since and has even extended its 
lead. So the US., as the world's largest 
scrap producer, is a natural partner for 
Chlna, the largest importer of U.S. scrap 
In almost every category. 

In 2003, China took more U.S. scrap 
than ever-for instance, nearly 2.8 mil- 
lion tons of U.S. femus scrap includlng 
steel but excluding stalnless and alloy 
scrap, according to the U.S. International 
Trade Commission. That amounted to 
3090 of total U.S. femus-scrap exports. 
China took even larger proportions of 
other classeS last year-79% of U.S. cop- 
per exports, 72% of U.S. zinc-scrap ex- 
ports and 4% of U.S. aluminium exports. 

But m a ' s  scrap hunt extends dear as 
well as fat. In Hong Kong. gangs are steal- 
ing metal manhole m e r s  to send as scrap 
to the mainland. In South Korea, officials 
warned this month that the high price of 
raw materials caused by China's demand 
could knock the fragile +nomy off track, 
so limits were clamped on exports of steel 
scrap and bars begum@ March 8. Seoul 
said the move was temporary, though Clu- 
na'sappetite for many metals Is long-ten. 

The China Iron and Steel Association, 
representing most Chinese steel produc- 
ers, forecasts a scrap-steel shortfall of 15 
million to 20 million tons In 2005, compared 
with domestlc steel production of 250 mil- 
lion tons. The Beijing Nonferrous Metal 
and Regenerated Metal Research Institute 
foresees Chinese pmduction from scrap 
copper doubling in the next three years. 

"In the U.S. right now, the Chinese 
buyers are literally stuffing containers 
with as much scrap steel as they can 
find," says Joseph Chen, president of 
Tung Tai. "Price doesn't matter because 
the price just keeps moving up." Prices 

Women disassemble junk mmputer Alurnlnum 282 
boards in Guiyu (top); a work at the Lane 
Tone scrap yard outside w i n  (above) 

are nsuaUy discounted. depending on pu- 
rity, from benchmark prices on fhe Lon- 
don Metal Exchange. But as supplies 
have run short with demand from China 
and other markets buoyed by the world 
economic recovery, discounts have nar- 
rowed until some topgrade scrap sells at 
the equivalent of the LME price. 

And as the cost of scrap rises, so do 
metal prices. In January, the LME re- 
corded 15-year highs for nickel, wed to 
make stainless steel. Benchmark three- 
month copper hit an 8S-year high March 
2. In the past year, the price of scrap 
steel has risen to $300 to $350 per ton 
from $100 to $150 per ton. dso, as interna- 

. 208 

sa*Fd: kL% Intemmonsl~  cwmnwln 

"Three yeam ago that ail stayed Ltl the 
U.S.," Mr. Snyder says. "And W s  why 
there Isn't a single wpmr refiiery left in 
the United States." 

Small manufacturers ad t rade  associ- 
ations in the b.S. that m affected by rls- 
ing scrap prices have organized Into a 
gruup called the Emergency Steel Scrap 
Coalition. They are lobbying Congress for 
rellefonrlsingserappricesand~prepar. 
ing a Petition to the Commerce Depart- 
ment that would seek a limit on exports Qf 
domestic scrap steel. The group's Wash- 
ington attorney. Alan Price, says It will de- 
cideincromfngweekswhethertofllethepe- 
tition for export restrictions. 

tionally traded metals are usually priced 
in U.S. dollars, the dollar's weakening 
against most currencies has added to the 
rise in metals prices. 

Imports to china of lowgraae scrap ma- 
terial, such as wire md el@c motors, 
are growing proportlonauy as fast as Sfeel. 
with an added competitive spur that en- 
rn China's dominance. "We can p m s  
[low-grade scrap1 more cheaply than the 
Amencans," says W, Huang of h e  Tbne. 

The result is that, for some smaller 
U.S. scrap processors. competing with 
China is a grim prospect. The Washing- 
ton-based Institute of Scrap Recycling Id- 
dustnes Inc. says the number of member 
scrap dealers in the U.S. has dropped 
more than 30%. to 1,204 rn 2002 from 1,768 
in 1991. But some larger U.S. scrap com- 
panies actually are benefiting from 
higher prices and greater demand in 
China. With operations In 13 states, Chi- 
cago-based Metal Management Inc. is 
one of the largest recyclers of U.S. metal 
and is experiencing record stock prices 
and record shipments in recent months. 

"The material has all gone to China," 
says Larry Snyder, Metal Management's 
executive vice president for metal trading 
in Clncago. Wlule U.S. wre-chopping 
plants send plasbc to landfills after separat- 
ing it from the w e ,  the "mnese can sort 
it out by hand and then recycle it," he says, 

Yesterday, Commerce Secretary Don 
Evans told the House Energy atid Corn: 
rherce Committee that the "spike in scrap 
steel prices m d  the world" was having 
an Impact on all sizes of U.S. manufactw- ' 

ers and the U.S. needs to take a %ud 
'fbak" 'It. what it can do to adreas the 
sharp runup in scrap prices. 

The U.S. exported about 12 million tons 
of scrap steel last year, a 21% increase, 
fiiom the S,Q million tons exported in u ~ n .  
Scrap buyers say demand also is 
ing the supply of domestic scrap, %; 
up domestic pnces of flnished steel. The 
Steel Manufacturers Association, which 
consists of about half tlie domestic U.S. 
steelmakers. is supportinp' the coalltion. 

By contrast. the mood was mostly u p  
beat at the Chlna International Metal Re. 
cycling mnun in the' southern city of 
Guangzhou in November. Presentations fc- 
cued on how Cluna's scrapmetal trade 
supphes China's steel and nonfemus- 
metal producers. But government officials 
expressed concern about China's decreas- 
ing ability to meet I t s  own needs. From 
1993 to 2002. self-sufficiency in copper and 
aluminium fell to 35% and 62% from 4% 
and 72%. respectively. With fast-nsing 
scrap prices, this is a real Cause for con- 
cern, so both Beijing and trade groups are 
t $ n g  to promote domestic recycling p m  
grams. But most analysfs don't foresee 
anv decline in swan imnnrts &fore 2010 

I 
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Metal Management exports 500 con- 
tainers of scrap monthly-most to China. 

-Paul Glader in Pittsburgh 
,conhibuted to this article. 
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b Copper exports blamed for rod output decline 
By Philip Burgert 
SAN ANTONIO, Texas, March 26 -- U.S. exports of copper scrap have led to as much as 200 million pounds per 
year of brass rod production being diverted from the US.  market in the past three years to goods made elsewhere 
and then imported to the United States. 

George M. Dykhuizen, president of Extruded Metals Inc., Belding, Mich., cited the diversions in a review of 
statistics that showed the North American brass rod market of 793 million pounds in 2003 was only slightly more 
than half of the 1.3 billion to 1.4 billion pounds of what he described as "modern, efficient," in-place production 
capacity. 

The diversions resulted in supplies by U.S. mills falling from 1 billion pounds in 2000 despite rising demand for 
fabricated copper products in construction and consumer durable goods, the rod industry executive said in a 
presentation at the Copper & Brass Servicenter Association's annual meeting last week. 

"Housing starts and consumer purchases remained strong, but domestic U.S. brass rod shipments dropped sharply,'' 
Dykhuizen said. "It cannot be that the plumbing fmtures, refrigerators, washers, dryers, etc. that are being installed 
in the new homes are suddenly no longer using brass parts. What happened is that the end-products parts are 
increasingly not being made in the U.S." 

Dykhuizen blamed this trend mainly on the rising export of copper scrap, which made rod-based products 
manufactured in Asia more competitive when entering the United States. 

U.S. exports of copper-based scrap rose to 1.1 billion pounds in 2002 and 1.5 billion pounds in 2003 from 866 
million pounds in 1999, with China's share reaching 79 percent of last year's exports, or 1.2 billion pounds, 
compared with 10 percent of the total in 1999, Dykhuizen said. 

About 80 percent of total rod prices was the cost of metal, most of it copper scrap, he said. "In past recessions, the 
scrap supply was generally strong and increasingly available. These purchases and exports accomplish two 
objectives: they provide raw material to China that China does not have, and at the same time the resulting scrap 
shortage drastically drives up the cost of goods made in the U.S." 

0 2004 American Metal Market LLC, a subsidiary of Metal Bulletin Plc. All rights reserved. 
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Exhibit 1 

COPPER & BRASS FABRICATORS COUNCIL 
MEMBER COMPANIES 

Ansonia Copper & Brass, Inc. 

Brush Engineered Materials, Inc. 

Cambridge-Lee Industries, Inc. 

Cerro Flow Products, Inc. 

Cerro Metal Products Co. 

Chase Brass & Copper Company, Inc. 

Chicago Extruded Metals Company 

Drawn Metal Tube Company 

Extruded Metals 

Heyco Metals, Inc. 

Hussey Copper Ltd. 

KobeWieland Copper Products, LLC 

metalsherica 

The Miller Company 

Mueller Industries, Inc. 

Olin Corporation-Brass Group 

Outokumpu American Brass 

PMX Industries, Inc. 

Revere Copper Products, Inc. 

Wieland Metals, Inc. 



NON-FERROUS FOUNDERS’ SOCIETY 

A & B Foundry, Inc. 
A. Y. McDonald Mfg. Co. 
Acme Brass & Aluminum Foundry 
Active Brass Foundry 
Advance Bronze, Inc. 
Albco Foundry & Machine, Inc. 
Algonac Cast Products 
All Star Enterprises, Inc. 
Alu-Bra Foundry, Inc. 
Aluminum Foundry & Pattern Works Ltd. 
American Bronze Corp. 
Atlas Founders, Inc. 
Aurora Metal Division L.L.C. 
Avalon Precision Casting Company 
Bergen Point Brass Foundry, Inc. 
Berntsen Brass & Aluminum, Inc. 
Bridesburg Foundry 
Bronze Craft Corporation 
Brost Foundry Company 
Buck Company, Inc. 
California Casting Inc. 
California Metal-X 
Cast Technologies, Inc. 
Century Brass Works, Inc. 
Chester Foundry Company 
Colonial Metals 
Concast Metal Products 
Denton Castings Company, Inc. 
Excal, Inc. 
Federal Bronze Casting Industries, Inc. 
Florida Aluminum Casting Co., Inc. 
Flury Foundry Company 
Fox Hills Industries, Inc. 
Franklin Bronze & Alloy 
Franklin Non-Ferrous Foundry 
Gemini Incorporated 
G-M Brass & Aluminum Foundries, Inc. 
H. Kramer & Company 
Hamilton Brass & Aluminum Castings Co. 
Hebert Manufacturing Company 
Hiler Industries 
H-J Enterprises, Inc. 
I. Schumann & Company 



Illini Foundry Co. 
Ingot Metal Company, Ltd. 
J. Kuhl Metals Co. Inc. 
Jef-Scot Metal Industries, Inc. 
K P Bronze Company Ltd. 
Keystone Foundry Div. 
Lasalle Foundry & Machine Company 
Magnolia Metal Corporation 
Magnus, LLC 
Martin Brass Foundry 
Martin Foundry Co. Inc. 
Matthews International 
McHenry Brass Foundry 
Meloon Foundries, Inc. 
Meskan Foundry 
Metal Dynamics Corporation 
Midland Manufacturing Company 
Milwaukee Valve Co. Inc. 
Morrison Brothers Company 
Mueller Company 
Multi-Cast Corporation 
National Metals, Inc. 
Neptune Technology Group Inc. 
New England Union Co., Inc. 
New Jersey Shell Casting 
Nibco Inc. 
Non-Ferrous Cast Alloys, Inc. 
Non-Ferrous Casting Co. 
Oakes Foundry, Inc. 
Perko, Inc. 
Piad Precision Casting Corporation 
R & D Pattern and Foundry Co., Inc. 
River Recycling Industries Inc. 
Rockford Foundries, Inc. 
Rolls-Royce Naval Marine, Inc. 
Ryder-Heil Bronze, Inc. 
Sandwich Casting & Machine 
Sipi Metals Corp. 
Sloan Valve Company 
Southern Centrifugal 
Superior Brass & Aluminum Casting Co. 
Techni-Cast Corporation 
The G. A. Avril Company 
Tri-State Cast Technologies 
U.S. Bronze Foundry & Machine 
Waukesha Kramer Inc. 
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West Phila. Bronze & Aluminum Cop. 
Wisconsin Centrifugalhletaltek Intl 
Wolverine Bronze Co. 
Yankee Casting Co. 

3 
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Edited by Derek E. Tyler, O h  Corp. 

Cop.; Ned W. Polan, Olm Cop.; Eay- 
&ness, Brush Wellman Inc.; William 

Copper ,and .Copper Alloys .......................... .74 
Copper Tubular Products .......................... .7*20 
Copper Wire and Cable ............................ .742 

Copper Alloy Castings ......... 
Stress Relaxation in Copper and 
Corrosion Characteristics of Copper and 

Copper Alloys ................................. .7*35 

Thls section was condensed from Metals Handbook. Ninth Edition. Volume 2, Properties and Selection: Non- 
ferrous Allays and Pure Metals, pages 237 to 490. Additional articles on copper and copper alloys can, be 
found in the following semons: 23, Casting; 24, Forging; 26, Forming; 27. Machining; 28, Heat Treatmg; 
29, Surface 'Technology; 30, Joining; and 35, Metallography 

c 1 .  

GOPPER and its alloys constitute one of the 
mjor groups of cammeffiial metals. They are 
widely used because of their excellent electrical 
and thennal .conductivities, outstanding =is- 
+awe to corrosion, and ease of fabrication, to- 
gether with good strength and fatigue resistance. 
They are generally nonmagnetic. They can be 
readily soldered .and brazed, and ,many coppers 
and copper alloys can be welded by various gas, 
BCC and resistance methdds. For decorative parts, 
standard alloys having specific colors are readily 
'available. Copper alloys can be polished and 
>buffed to almost any desired texturi: and kster. 
They can be plated, coated with organic sub- 
stances or chemically colored tu further extend 
.the variety of available finishes. 

hre copper is used extensively for cables and 
wites, electrical contacts, and a wide vari0ty of 
other parts thatare required topass electricd cur- 

&tin brasses, bronzes and 
extensively for automobile 

mdiiltors, heat exchangers, home heating sys- 
tems, panels for absorbing solar energy, and var- 
ious other applications requiring mpid conduc- 
tion of heat across or along a metal section. 
Because of their outstanding ability to resist cor- 
rosion, coppers. brasses, some bronzes, and cu- 
pronickels are used for pipes, valves and fittings 

' 

all classes of copper alloys, certain alloy 

decidmg on the manufacturing process. Most 
wrought alloys are available in various cold 
worked conditions, which have room-tempera- 
h r e -  strengths and fatigue resistances that depend 
on the amount of cold work as well as the alloy 
content. Typical applications of cold worked 
ponditions (cold worked tempers) include springs, 
fasteners, hardware, small gem, cams, electri- 
Cat contacts, and components., 
I ;Ce'itain types of parts-most notably plumb- 
h g  fittings and valves-are produced by hot 

forging simply because no other fabrication pro- 
cess can produce the required shapes and prop 
erties as economically. 

machining grades, and are used widely for ma- 
chined --especially those produced in screw 
machines. 

Although fewer alloys are produced now than 
in the €930'~. new alloys continue to be devel- 
oped and introduced, in particular'to meet the 
challenging requirements of the electronics .in- 
dustry. 

lications of wrought copper 
alloys are presented in Tables A and A-I. Sim- 
ilar data for cast copper alloys are given in Table 
B. 

Copper alloys ,containing 1 

Good resistance to corrosion, good electrical 
conductivity, good thermal conductivity, color 
and ease of fabrication coupled with strength, re- 
sistance to fatigue and ability to take a good fin- 
ish are criteria by which copper or one of its al- 
loys is selected. 

owmrion Resistance. Copper is a noble metal but, 
unlike gold and other precious metals, can be at- 
tacked by common reagents and environments. 

quite well under most 
copper alloys, how- 

ever, sometimes ha ted usefulness in cer- 
tain environments because of hydrogen embrit- 
tlement or stress-corrosion cracking. 

Hydrogen embrittlement is observed when tough 
pitch coppers, which are alloys containing cu- 
prous oxide, are exposed to a reducidg atmo- 
sphere. Most of the copper alloys are deoxidized, 
and thus are not subject to hydrogen embrittle 
ment. 

Stress-corrosion cracking (season cracking) 
most ~~mmonly  occurs in brass that is exposed 
to ammonia or amines. Brasses containing more 
than 15% zinc are $he most susceptible. Copper 
and most copper alloys that either do not contain 
zinc or are low in zinc content are generally not 

susceptible to stress-comsion cracking. Because 
stress-corrosion cracking requires both tensile 
stress and a specific chemical 
eat at the same time, removal 
or the chemical species can prevent cracking. 
Annealing or stress relieving after farming ,aIIe- 
viates stress-comsion cracking by relieving re- 
sidual stresses. Stress relieving is effective d l y  
if the parts are not subsequently bent or strained 
in service; such operations reintroduce stresses 
and resensitize the parts to stress-corrasion 
cracking. 

flechical and Thermal Conductivity. Copper and its 
oys are relatively good conductors of electric-' 

ty and heat. In fact, copper is used far these pur- 
poses more often than any other 
invariably decreases electrical conduct 
to a lesser extent, thermal co 
amount of reduction due to alloy 
pend on the conductivity or any other bulk pmp- 
erty of the alloying element, but only on the ef- 
fect that the particular solute atoms have on -the 
copper latfice. For this reason, coppers and high- 
copper alloys are preferred over copper alloys 
containing more than a few percent total 
content when high electrical or thermal co 
tivity is required for the application. 

Cola. Copper and certain copper alloys are used 
for decorative purposes alone, ar when a partic- 
ular color and finish is combined with a.desirable 

Xase of Fabdcatian. 

form and dimensions by any of the common fab- 
ricating processes. They are routinely rolled, 
stamped, drawn and headed cold; they are mtled, 
extruded, forged and formed at elevated temper- 
ature; there are casting alloys for all of the g e  
neric fam 

OT coated nal 
or decorative surfaces. 

copper ted 

('fur L continued on pagc 7.14. J 



7.2 copper 

Table A. Properties of wrought coppers and copper alloys 
corn* 

r Mechpniul pmpe&s(b) Elon- don Machi,,. Tensile Yield ' @ion d s -  ability 

commerei.1 , f - - - - - * e @ ~ ~  2:; tan- "% 
Alloy mnmbw ( u d  ume) Nomind composition, 96 lonnr(.) MPa Mpa (C) (d)  

ClOl00 (oxygen-hat electronic) 

C10200 (oxygen-free copper) 

C10300 (oxygen-hat, extra-low 

C104oO. C10500. C10700 (oxygen-frce, 
P h ~ p h O r u S )  

silver-bcaring) 
C10800 (oxygen-frte. Iow-phosphotUS) 
Cl loo0 (clcchulytic tough pitch copper) 

C11100 (ehxtrolytic tough pitch, anneal 
nsistant) 

C11300, C11400. C11500. C11600 
(silver-bearing tough pitch copper) 

c12000, c12100 
C12200 (phosphonwhxidd  copper. 

C12500, C12700. C12800. C12900, 
high midual phosphorus) 

ClMoo (fm-rcfmcd tough pitch with 
silver) 

arSCNcal) 
C14200 (phosphams-dooxidi, 

C19200 
C14300 
C14310 
C14500 (phosphotus-deoxidid, 

tellurium-bearing) 
C14700 (Sulfur-bearing) 
C15oM1 (zirconium copper) 
C15500 

C15710 
C15720 
C15735 
C15760 
C16U10 (cadmium copper) 
C16500 
C17bOO (beryllium copper) 
C17200 (beryllium Copper) 

C17300 (bayllium copper) 
C17300 (copper-cobalt-beryllium alloy) 
C18200. (318400. C18500 (chromium 

C18700 (leaded copper) 
C18900 

cappu) 

C19OOO (copper-nickel-phosphorus alloy) 
C19100 (copper-nicLel-phosphonts- 

C 1 W  

tellurium alloy) 

C19500 

C2lW (gilding, 95%) 
C22000 (commercial bronze, 90%) 

99.99 c u  

99.95 cu 

99.95 Cu. 0.003 P 

99.95 cu(e) 

99.95 cu. 0.009 P 
99.90 Cu. 0.04 0 

99.90 Cu, 0.04 0.0.01 cd 

99.90 Cu, 0.04 0, Ag(f) 

99.9 cu(g) 
99.90 Cu. 0.02 P 

99.88 Cu(h) 

99.68 Cu. 0.3 As. 0.02 P 

98.97 Cu, 1.0 Fe, 0.03 P 
99.9 cu, 0.1 cd 
99.8 c u ,  0.2 cd 
99.5 Cu, 0.50 Te, 0.008 P 

99.6 Cu, 0.40 S 
99.8 Cu, 0.15 Zr 
99.75 cu, 0.06 P, 0.11 

99.8 CU, 0.2 A120, 

99.6 CU. 0.4 A I 2 0 3  
99.3 CU, 0.7 AI203 

98.9 Cu, 1.1 AI203 

Mg. AgW 

99.0 cu, 1.0 
98.6 Cu, 0.8 Cd, 0.6 Sn 
99.5 Cu, 1.7 Be, 0.20 Co 
99.5 Cu. 1.9 Be, 0.20 CO 

99.5 Cu. 1.9 Be, 0.40 Pb 
99.5 Cu, 2.5 Co, 0.6 Be 
99.5 CuU) 

99.0 cu,  1.0 Pb 
98.75 Cu, 0.75 Sn. 0.3 Si, 

98.7 Cu. 1.1 Ni, 0.25 P 
98.15 Cu, 1.1 Ni. 0.50Te. 

97.5 Cu, 2.4 Fe, 0.13 Zn. 
0.03 P 

97.0 Cu. 1.5 Fe. 0.6 Sn, 0.10 
P, 0.80 co 

95.0 Cu, 5.0 Zn 
90.0 Cu. 10.0 Zn 

0.20 Mn 

0.25 P 

221-455 

221-455 

221-379 

221455 

221-379 
221455 

455 

221-455 

221-393 
221-379 

221-462 

221-379 

255-531 
221-100 
221-400 
221-386 

221-393 
200-524 
276-552 

324-724 
462-614 
483-586 
483648 
241-689 
276-655 
483-1 3 10 
469-1462 

469-1479 
310-793 
234-593 

22 1-379 
262-655 

F. R, W 262-793 
R, F 248-711 

F 310-524 

F 552-669 

F, W 234-44 1 
F, R. W, T 255-496 

32-66 

32-66 

32-55 

32-66 

32-55 
32-66 

66 

32-66 

32-51 
32-55 

32-67 

32-55 

37-77 
32-58 
32-58 
32-56 

32-57 
29-76 
40-80 

47-105 
67-89 
70-85 
70-94 
35-100 
40-95 
70-190 
68-212 

68-200 
45-115 
34-86 

32-55 
38-95 

38-115 
36- 104 

45-76 

80-97 

34-64 
37-72 

69-365 

69-365 

69-345 

69-365 

69-345 
69-365 

. . I  

69-365 

69-365 
69-345 

69-365 

69-345 

76-5 10 
76-386 
76-386 
69-352 

69-379 
4 1-496 

124-496 

268-689 
365-586 
414-565 
386-552 
48-476 
97-490 

221 -1 I72 
172-1344 

172-1255 
172-758 
97-53 1 

69-345 
62-359 

138-552 
69-634 

165-503 

448-655 

69-400 
69427 

10-53 

10-53 

10-50 

10-53 

10-50 
10-53 

... 

10-53 

10-53 
10-50 

10-53 

10-50 

11-74 
11 -56 
11-56 
10-51 

10-55 
6-72 

18-7i 

39-100 
53-85 
60-82 
56-80 
7-69 

14-71 
32-170 
25-195 

25-182 
25-110 
14-77 

10-50 
9-52 

20-80 
10-92 

24-73 

65-95 

10-58 
10-62 

55-4 

55-4 

50-6 

55-4 

50-4 
55-4 

1.5 in 
60 in. 
55-4 

55-4 
45-8 

55-4 

45-8 

40-2 
42- 1 

42-1 
50-3 

52-8 
54-1.5 
40-3 

20-10 
20-3.5 
16-10 
20-8 
57-1 
53-1.5 
'45-3 
48-1 

48-3 
28-5 
40-5 

45-8 
48-14 

50-2 
27-6 

32-2 

15-2 

45-4 
50-3 

G-E 

G-E 

C-E 

G-E 

G-E 
G-E 

G-E 

G-E 

G-E 
G-E 

G-E 

G-E 

G-E 
G-E 
G-E 
G-E 

G-E 
G-E 
G-E 

... 

... 

... 

... 
G-E 
G-E 
G-E 
G-E 

G-E 
G-E 
G-E 

G-E 
G-E 

G-E 
G-E 

G-E 

G-E 

G-E 
G-E 

20 

20 

20 

20 

20 
20 

20 

20 

20 
20 

20 

20 

20 
20 
20 
85 

85 
20 
20 

... 

... 

... 

... 
20 
20 
20 
20 

50 
... 
20 

85 
20 

30 
75 

20 

20 

20 
20 

(CONiluUx) 

(a) F fk pmducw R rod. W wire. T tube P pipe' S shapes. @) Softcsi to handed unnmcrcial fonar. Thc s m g m  of lbc slandard mpper alloys depends on lhc tcmpcr ( d d  grain size or dcgrec of cold 
work) ;ld chc sectid &c& of thc'dll p&& &gis cover slandard tcmpcn for cach alloy. (C) E. cxctllcnt; G. good, F. fair. (d) B a d  on 1M)96 for C36000. (e) CIo400, 8 oz/ton Ag: C10500. 10 OZ/ 
aon; Ci07a) 25 oz/lon. (f) C11300. 8 oz/m Ag C114M) IO oz/ton. C11500, 16 oz/ton. CIIMIO, 25 oz/lon. (s) C12000, 0.008 P; C12100, 0.008 P and 4 o~/ton Ag. 01) C12700, 8 oz/ton Ag; C12800, 10 
oz/ton: C l 2 b .  16 oz/ton; C13000. 25 oz/ton. (i\ 8.30 o h o n  An. (ii C18ux). 0.9 Cr. Ci8400. 0.8 Cr. C18SOO. 0.7 Cr. Rod. 61.0 Cu min. Compiled by Copper Dcvclopmnu Assn. I%, New Yo&. 



Copper and Copper Alloys 7.3 

Table A. (continued) 
cono- 

Elon- don Machin- 
I gation r& ability 

in2  taw rating 
I Meeb.Rial pmpertics@) 

Tmdk Yield 
c0mnnd.l 

Alloy m i l m b a  (ad uw) Nominal rompoeition, m f w a )  GG-TJ in., 96 (c) (d) 

C22600 (jewelry bronze. 87.5%) 
(red b w s .  85%) 
oow -, rn) 
(caaridgc brass. 70%) 
, C27W (yellow brass) 

(lcaded commercial bronze) 
(iudtd cmrunercial bronze, 
-bearing) 
(low-leaded brass lube) 

CUIOOO (Muntz metal) 

(high-kadad brass tube) 
500 (l~w-leadcd brass) 

(medium-I& brass) 
(high-leadtd brass) 

C 3 y  (mdi~m-lcadsd brass) 
C3%4&l (higbluded brass) I 

rn (flu-cutting brass) 
toC36800(lcadedMuntz ' 

7000 (haccotting Muntz metal) 

( d t e c t u r a l  bronze) 

a1 100 

C41300 
a1500 
a 2 m  
a m  
C43OOo 
a3400 
a3500 
C44300. c44400, C44500 (inhibited 

dmiralryf 
c46400 to a6700  (naval' brass) 

648m (naval brass. medium-leaded) 

C1854M (leaded naval brass) 

C505@J (phosphor bronze, 1.25% t?) 

CSlOOO @hosphor bronze, 5% A) 
CSll00 
C.52100 (phosphor bronze, 8% C )  
a2400 (phosphor bronze, 10% D) 

C54400 ( b a t t i n g  phosphor bronze) 

c608oO (aluminum bronze, 5%) 
C61000 

87.5 Cu, 12.5 Zn 
85.0 QI, 15.0 Zn 
80.0 Cu. 20.0 Zn 
70.0 Cu, 30.0 Zn 
65.0 Cu, 35.0 Zn 
60.0 Cu, 40.0 zn 
89.0 Cu, 1.75 Pb. 9.25 Zn 
89.0 Cu, 1.9 Pb, 1.0 Ni, 

66.0 Cu, 0.5 Pb, 33.5 Zn 
66.0 Cu, 1.6 Pb? 32.4 Zn 
65.0 Cu, 0.5 Pb, 34.5 Zn 

65.0 Cu. 1.0 Pb, 34.0 Zn 
64.5 Cu, 2.0 Pb, 33.5 Zn 
62.2 Cu, 0.35 Pb, 37.45 

62.5 Cu, 1.1 Pb, 36.4 Z n  
62.0 Cu. 1.8 Pb, 36.2 Zn 
63.0 Cu, 2.5 Pb. 24.5 Zn 
61.5 Cu. 3.0 Pb. 35.5 Zn 

F, W 
F, W. T. P 
F. W 
F. R. W, T 
F, R, W 
F. R, T 
F, R 
F. R 

T 
T 
F 
F, R, W. S 
F. R 
R, W 

F, R 
F, R 
F 
F. R, S 

8.1 zn 

,,- Zn 

60.0 Cu(k), 0.6 Pb, F 
39.4 Zn 

60.0 Cu. 1.0 Pb, 39.0 Zn 

59.0 Cu, 2.0Pb. . R. S 

57.0 Cu, 3.0 Pb, R, S 

T 

39.0 Zn~ 

40.0 in 
95 Cu, 1 Sn, 4 Zn F < 

95 cu. 2 Sn, 3 zn F 
91 Cu, 0.5 Sn, 8.5 Zn- F, W 
90.0Cu. 1.OSn. 9.0Zn F, R, W 
91 Cu, 1.8 Sn, 7.2 Zn F 
87.5 Cu. 1 .1  Sn, 11.4 Zn F 
88.5 Cu, 2.0 Sn. 9.5 Zn * F 
87.0 Cu, 2.2 Sn. 10.8 Zn F 
85.0 Cu, 0.7 Sn, 14.3 Zn F 
81.0 Cu, 0.9 Sn, 18.1 Zn F, T 
71.0 Cu, 28.0 Zn. 1.0 Sn F, W, T 
\ , \  

6 0 9  Cu, 39.25 +, F. R. T. S 
0.75 Sn ' 

60.5 Cu, 0.7 Pb. 0.8 Sn, 

60.0 Cu. 1.75 Pb, 37.5 a. 

98.75 cu. 1.25 Sn, 

95.0 Cu, 5.0 Sn. trace P 
95.6 Cu. 4.2 Sn. 0.2 P 
92.0 Cu. 8.0 Sn, tracc P 

, 90.0 Cu. 10.0 Sn, trace P 

88.0 Cu, 4.0 Pb, 4.0 Zn, 

F. R, S 

F, R, S 

F. W 

F. R. W. T 
F 
F, R, W 
F, R. W 

F, R 

38.0 Zn 

0.75 Sn 

trace P 

4.0 Sn 
'95.0 Cu, 5.0 AI T 

92.0 Cu. 8.0 A1 R, W 

269-669 
269-724 
290-862 
303-896 
317-883 
372-5 10 
255-414 
255-462 

39-97 76-427 
39-105 69-434 
42-125 83-448 
44-130 76448 
46-128 97-427 

-54-74 145-379 
37-60 83-379 
37-67 83-407 

324-517 47-75 103-414 
359-517 52-75 138-414 
317-510 46-74 97-414 
324607 47-88 103-414 
338-586 49-85 117-427 
365-469 53-68 110-379 

310655 45-95 90-483 
338-586 49-85 117427 
338-510 49-74 117-414 
338-469 49-68 124-310 

372 54 138 

372-552 54-80 138-414 
359 52 138 

414 a. 138 

* (As hot rolled) 

, (Asextruded) 

(As extruded) 
269-538 39-78 
290-545 42-79 
269-731 39-106 
283-724 41-105 
317-558 46-81 
296-607 % 43-88 
310634 45-92 
317648 46-94 
310-607 45-88 
317-552 4 -80  
331-379 48-55 

379-607 55-88 

386-517 56-75 
< 

379-531 55-71 

276-545 40-79 

324-965 47-140 
317-710 46-103 
379-965 55-140 
455-1014 66-147 

303-517 44-75 

414 60 
483-552 ' 70-80 

83-483 
90-517 

76-496 
83-565 

117-517 
103-517 
124-524 
124-503 
103-517 
110-469 
124-152 

172455 

172-365 

172-365 

97-345 

131-552 
345-552 
165-552 

193 
(Annealed) 

131-434 19-63 

186 27 
207-379 30-55 

12-65 
11-65 
14-62 
21-55 
12-55 
12-59 

15-60 
20-60 
14-60 
15-60 
17-62 
16-55 

13-70 
17-62 
17-60 
18-45 

20 

20-60 
20 

20 

12-70 
13-75 
11-72 
12-82 
17-75 
15-75 
18-76 
18-73 
15-75 
16-68 
18-22 

25-66 

25-53 

25-53 

14-50 

19-80 
50-80 
24-80 

28 

11-62 46-3 
l0-63\. 55-3 

k R 3  

66-3 
65-3 
52-10 
45-10 
45-12 

60-7 
50-7 
65-8 
60-7 
52-5 
72-18 

66-1 
52-5 
50-7 
53-18 

45 

40-6 
45 

30 

49-3 
43-3 
13-2 
45-2 
44-2 
46-2 
49-2 
55-3 
49-3 
46-7 
6560 

50-17 

43-15 

40-15 

48-4 

64-2 
48-2 
70-2 
70-3 

50-16 

55 
65-25 

G-E 
G-E 
F-E 
F-E 
F-E 
F-E 
G-E 
G-E 

F-E 
F-E 
F-E 
F-E 
F-E 
F-E 

F-E 
F-E 
F-E 
F-E 
F-E 

P E  
' P E '  

F-E 

G-E 
G-E 
G-E 
G-E 
G-E 
G-E 
G-E 
G-E 
G-E 
G-E 
G E  

F-E 

F-E 

F-E 

G-E 

G-E 
G-E 
G-E 
G-E 

G-E 

G-E 
G-E 

30 
30 
30 
30 
30 
'40 
80 
80 

60 
80 
60 
70 
90 
50 

70 
90 

100 
100 
60 

70 
80 

90 

20 
20 
20 
20 
30 
30 
30 
30 
30 
30 
30 . 

50 

70 

20 

20 
20 
20 
20 

80 

20 
20 



c63m 

c63600 
a3m 

a4200 
(35500 (low-silicon bronze, B) 
C65500 fiigh-silicon bronze. A) 
c66700 (manganese brass) 
067400 

C67Mo (mangunese bronze, A) 

c68700 (duminum brass, menial) 

068800 

c69M)I) 

C69400 (silicon red brass) 
cTO400 

0OWJ {copper nickel, 10%) 
C 7 1 O O O ~ ~  nickel. 20%) 
G‘l500’(mppa nickel, 30%) 
CTI 700 

c72300 
c73500, 
0 4 5 0 0  (nickel silver, 65-10) 
C752W (nickel silvcr; 65-18) 
C754oa(niClnl silver, 65-15) 
05700 (Ncket silver, 65-12) 

L 

. 0 6 2 0 0  

C77W (nickel silver, 55-18) 
02200 

C78200 ( I d ?  nickel dver, 65-8-2) - 

92.65 Cu, 0.35 Sn. 7.0 AI  

91.0Cu, 7.0 AI, 2.0 Fe 

90.0 c u .  8.0 AI, 2.0 N 1  

89.0 Cu, 1 .O Fe, 10.0 AI 
86.5 Cu, 4.0 Fe, 9.5 AI 
87.0 Cu, 3.0 Fe, 10.0 AI 

86.0 Cu, 3.0 Fe, 11.0 A1 
82.7 Cu, 4.3 Fe, 13.0 AI  

82.0 Cu. 3.0 Fe, 10.0 Al, 

82.0 Cu, 4.0 Fe, 9.0 Al, 

95.5 eU. 3.5 AI, 1.0 Si 
95.0 Cu, 2.8 Al, 1.8 Si. 

91.2 Cu. 7.0 AI 

98.5 Cu, 1.5 Si 
97,O Cu, 3.0 Si 
70.0 Cu. 28.8 Zn, 1.2 Mn 

5.0 Ni 

5.0 Ni 

0.40 c o  

58.5 Cu. 1 4 Fe, 39.0 Zn, , 

77.5 Cu, 20.5 Zn, 2-0 AI, 

73.5 Cu, 22.7 Zn, 3.4 AI, 

73.3 Cu. 3.4 AI, 0.6 Ni, 

81.5 Cu, 14.5 Zn, 4.0 Si 
92.4 Cu, 1.5 Fe. 5.5 Ni, 

88.7 Cu, 1.3 Fe. 10.0 Ni 
79.0 Cu, 21.0 Ni 
70.0 Cu, 30.0 Ni 
67.8 Cu, 0.7 Fe, 31.0 Ni, 

88.2 Cu, 9.5 Ni. 2.3 Sn 
72.0 Cu. 10.0 Zn, 18.0 Ni 
65.0 Cu, 25.0 Zn, 10.0 Ni 
65.0 Cu, 17.0 Zn, 18.0 Ni 

1.0 Sn, 0.1 Mn 

0.1 As 

0.40 Co 

22.7 Zn 

0.6 Mn 

0.5 Be 

65.0 Cu, 20.0 Zn, 15.0 Ni 
65.0 CU, 23.0 Zn, 12.0 Ni 

59.0 Cu. 29,O Zn, 12.0 Ni 
55.0 Cu, 27.0 Zn. 18.0 Ni 
82.0 Cu, 16.0 Ni, 0.5 0, 

65.0 Cu, 2.0 Pb, 25.0 Zn, 
0.8 Fe, 0.5 Mh 

8.0 Ni 

483-586 

524-614 

483-1000 
552-586 
634-1048 
5 17-676 
521-724 

689 

621-814 90-118 

621-724 90-105’ 

414-579 60-84 

565-896 82,130 

517-703 75-102 
27-55 40-95. 
3861000 56-145 
315-689 45.8-100 
483-634 70-92 

448-579 65-84 

414 60 

565-889 82-129 

496-896 72-130 

552-689 80-100 
262-531 38-77 

303414 44-60 
338.655 49-95 
372-517 54-75 
483-1379 70-200 

70-85 207-400 

76-89 228-414 

70-145 152-965 
80-85 269-293 
92-152 338-1000 
75-98 2411359 
90-105 276-359 

100 379 
- (Asextmded) 

379-827 55-120 
345-758 50-110 
3384% 49-130 
386-710 56-103 

365-634 53-92 
359-641 52-93 

393-841 57-122 
414-1000 60-145 
317-483 46-70 

365-627 53-91 

J 

345-517 

310-361 

... 
372-786 

241469 
103-476 
I45483 

234-379 

207-414 

186 

379-786 

345-807 

276-393 
276-524 

110-393 
90-586 

138-483 
207- 124 1 

152-745 
103-579 
124-524 
172-621 
124-545 
124-545 

145-758 
186.621 
124-455 

159-524 

30-58 

33-60 

22- 140 
39-42.5 
49-145 
35-52 
40-52 

55 

50-75 

45-53 

... 
5 4 1  14 

35-68 
15-69 
21-70 
12-92.5 
34-55 

30-60 

27 

55-1 14 

50-117 

40-57 
40-76 

16-57 
13-85 
2570 
30-180 

22-108 
15-84 
18-76 
25-90 
18-79 
18-79 

21-110 
27-90 
18-66 

23-76 

42-35 

45-32 

55-1 
28-23 
30- 1 
35-22 
18-14 

1 

20-15 

25-20 

64-29 

36-4 

32-22 
$5-11 
63-3 
60-2 
28-20 

33-19 

55 

36-2 

40-2 

25-20 
46-2 

42- 10 
40-3 
45-15 
404 

35-1 
37-1 
50-1 
45-3 
43-2 
48-2 

50-1 
40-2 
46-6 

,40-3 

G-E 

G-E 

G-E 
G-E 
G-E 
G-E 
G-E 
GLE 

G.E 

G-H. 

G-E 

G-E 

,G-E 
G-E . 

G-E 
F-E 

. F-E 

G-E 

G-E 

G-E 

G-E 
G-E 

E 
E 
E 

G-E 

E 
E 
E 
E 
E 
E 

G-E 
E 

G-E 

E 

30 

20 

30 
40 
... 
50 
50 
20 

30 

30 

40 

... 

-60 
30 
30 
30 
25 

30 

30 

. .. 

... 

30 
20 

20 
20 
20 
29 

20 
20 
20 
20 
20 
20 

... 
30 
... 

60 



W t e  kl. Fabricating charaeteridics and typical applications of wrought coppers and copper alloys 
mey wpba (.na -1 Fabricating ch- ud typical applicalioas 

C10100 @xygen-fnc cldtmnic) 

Cl5OOO (ziroonium copper) 

CIS500 

e15710 

cis720 

1313735 

i 

C 1 6 m  (cadmium copper) 

C16500 

ricated by koining, coppersmithing. drawing and upsetting, 
uses: busbars. bus conductors, waveguides. hollow 
vacuum d s ,  tntnsistor components, glass to m e a  -1s. 

coaxial cables and tnbes, klystrons. micmwave tubes, rectifiers. 
Fabricating characteristics snme as C10100. Uses: busbars. waveguides. 
Fabricating characteristics same as C10100. tlfcs: busbars, elecaicaleonductors, tubular bus and applicafions requiring 

good conductrvity and Welding Or brazing pmpeaies. 
Fabricating charackistics sanie as Cl 

parts, winding, switches, terminais, 
printed circuit foil. 

plumbing pipe and rube, brewery tubes,’ condenser and heat cxchmger tubes, dairy and distiller tnbes. pulp and 
paper lines, t a n k s ,  air, gasaline, hydraulic and oil lines. 

Fabricating chauacfefistics same. as C10100. Uses: downspouts, gu&xs. roofing, gaskets, auto radiators, busbars. nails. 
printing rolls, rivets, radio parts. 

Fabricating characteristics same as ClOl6b. Uses: electrical power fransmission where resistance to softening under 
overloads is desited 

Fabricating characteristics same as C10100. Uses: gaskets, radiators, busbars, wlndings, switches, chemical process 
equipment. clad metals, printed 

Fabricating characteristics same as 
raquiring welding or brazing. 

Fabricating chamcferistics same gs 
condenser, evaporator. heat exch 
lines. 

auto gaskets. radiators, busbars. conduct 
r segments; chemical process equipment, 

Fabricating characteristics same aS CIOIOO. Uses: refrigerators, air conditioners, gas and heater lines, oil burner tubes, 

ars, decrrical conductors. tubular bus, and applications 

and heater lines; oil burner tubing; plumbing pipe and tHbing; 
istiller Nbiing; steam and water lines; air, gasoline. and hydraulic 

Fabricating characteristics same as CtOIOO. Uses: same as El 1OOO. 

Fabticating characteristics same as C1 
condenser fubes. 

Excellent hot and cold workability. Uses: automotive 
dips, gaskets, gift hollow ware, applications reqn 
and heat exchangex tubing. 

Fabricating charactuinics same as CIQIOO. U 
and embhukment, resistance. lead frames, co 
brazed assemblies and welded components, 

. Uses: plates for I o c o d i v e  f e x e s ,  stayboits. heat exchanger and 

c brake tines, flexible hose, 
to softening and stress 

is tm e l m c d  applications nquiring thermal sowning 
nals. solder-coated and solder-fabricated parts, fumace- 

Same hs C14300. 

and screw machine products, and 
copper coior. or a combination of 

connectors, motor and ~ ~ 4 t h  parts, plumbing fittings, soldering coppcrS, welding torch tips, 
furnace-brazed articles. 

Fabricating characteristics same as C10100. uses: screw thsdhine products and parts requiring high conductivity, 
extertsive machinihg, Corrosion resistance, copper color, or a combination of these; electrical wnnectm. motor and 
switch components, ptumbmg fittings. cold headed and hachined pa&. cold forgings, furnace brazed articles, 
smews, soldering coppcrs. tivets and wetding torch tips. 

for power transmitters, rectifiers. soldering welding tips. 

clamps, connectors, diaphragms, 6lecaOrric componerrts, resistance Welding eiectrodes. 

machining, blanking, roU threading. Uses: elacaical connectors. lightduty cumnt-cafrying springs, inorganic 
insulated wire, thennmdple wire, lead wire, resistrurce wetdin& ~lectmdes fer aluminum, heat sinks. 

Fabricating characteristin same as C10100. Uses: switches, high-temperanue oircuit bwakm; commutators. stud*bases 

Fabricating charaaut ’stks same as C10100, Uses: highuonductivity 

Excellent &d workab&ty. Fabricated by extrusion, drawing. rolling, impacting, heading, swaging, bending, 

duty springs, electrical contacts, fittings. 

Excellent cold wotkability. Fabricated by extrusion, drawing, : resistancc welding 
tempemtm parts. 
, circuit b r e w s ,  

elecfrodes. circuit breakers, feed-through Conductors, heat s 

Exceilent cold wor(rability; good hot formability. Uses: trolley wire, heating pad, elecaic-blanket elements, spring 
contadts, railbands, high-sangth transmission lines. COMBctOTs, cable wrap. switch gear components and wavepide 
cavities. 

Fabricating characteristics same as Clki200. Uses: electrical springs and contacts, aolley wire, clips, flat cable, 

Fabricating characteristics same as C16200. Comm 
resistance weld* elecwdes. 

tapping. Uses: bellows, bourdon tubing, diaphragm 
pins. valves, welding equipment. 

leq by btanking, forming and bending, turning, d 
ips, fasteners, lock-washers, springs, switch parts, roll 

Simclar to C170Q0, panicularly for its nonsparZcing characteristics. 
Combines superior machitiability with good fabricating characteristics of C17200 

(conmud)  
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7.6 copper 

Table A-1. lcontinuedl 

4 

A b y  RaIlaba (Md m e )  Fabriuting charsetcristics and typical applications 

C17Mo (copperabalt-beryllium alloy) 

C18200, C18400. C18500 (chromium copper) 

C18700 (leaded copper) 

C18900 

C 19OOO (copper-nickel-phosphorus alloy) 

C19100 (copper-nickel-phosphorus-tellurium 
alloy) 

C19400 

(219500 

C21000 (gitdmg, 95%) 

C22000 (commercial bmnuc. 90%) 

C226M) (jewelry bronze, 87.5%) 

C23000 (red brass, 85%) 

C24OOO (low brass, 80%) 

Q6OOO (cartridge brass, 70%) 

C26800, (27000 (yellow brass) 

C28OOO (Muntz metal) 

Q 1400 (laded commercial bronze) 
C31600 gcaded commercial bronze, nickel- 

C33000 (low-leaded brass tube) 

(33200 (high-leaded brass tube) 
(33500 ( l ~ ~ - l e a d d  brass) 

C34OOO (medium-leaded brass) 

C34200 (high-leaded brass) 

a4900 

C35000 (medium-leaded brass) 

C35300 (high-leadad brass) 
C35600 (exha-high-leaded brass) 

C36OOO (frte-cutting brass) 

C36500 to C36800 (leaded Muntz metal) 
C37000 (fme-cutting Muntz metal) 

Fabncating characteristics same as C16200. Uses: fuse clips, fasteners. springs, switch and relay pa&, electrical 

Excellent cold workability, good hot workability. Uses: resistance welding electrodes. seam welding wheels. switch 
gear, electrode holder jaws, cable connectors, current carrying armiand shafts, circuit breaker parts. molds, spot 
welding tips, flash welding electrodes, electrical and thermal conductors requiring strength, switch contacts. 

Good cold workability; poor hotfonnability. Uses: connectors, motor and switch parts, screw machine parts requiring 
high conductivity. 

Fabricating characteristics same as C10100. Uses: welding rod and wire for inert gas tungsten arc and metal arc 
welding and oxyacetylene welding of copper. 

Fabricating characteristics same as C10100. Uses: springs, clips, electrical connectors, power tube and electron tube 
components. high-strength electrical conductors. bolts, nails, screws, cotter pins, and parts requiring some 
combination of high-strength, high-electrical or thermal conductivity, high resistance to fatigue and c m p .  and good 
workability. 

Good hot and cold workability. Uses: forgings and screw machine parts requiring high strength, hardenability, 
extensive machining, Cormsion resistance, coppcr color. good conductivity, or a combination of these; bolts, 
bushings, electrical connectors, gears, marine hardware, nuts, pinions, tie rods,  turnbuckle barrels, welding t m h  
tips. 

springs, electrical terminals. flexible hose, hse clips. gaskets. gift hollow ware, plug contacts, rivets, and welded 
condenser tubes. 

carrying parts having strength. 

conductors, welding equipment. -> 

Excellent hot and cold workability. Uses: circuit breaker components, contact springs, electrical clamps, electrical 

Excellent hot and cold workability. Uses: electrical springs, Sockets. terminals, connectors. clips and other current 

Excellent cold workability, good hot workability for blanking, coining, drawing, piercing and punching, shearing, 
spinning, squeezing and swaging, stamping. Uses: coins. medal$, bullet jackets, fuse caps, primers, plaques, jewelry 
base for gold plate. 

pressing. Uses: etching bronze, grillwork. screen cloth, weatherstripping, lipstick cases, compacts, marine hardware, 
screws, rivets. 

Fabricating characteristics same as C21O00, plus heading and upsetting, roll threading and knurling. hot forging and 

Fabricating characteristics same as C21000. plus heading and upsetting, roll W i n g  and hurling. Uses: angles, 

Excellent Cold workability. good hot formability. Uses: weatherstripping, conduit, sockets, fasteners, fm extinguishers, 

'Excellent cold workability. Fabricating characteristics same as C23000. Uses: battery caps, bellows. musical 

Excellent cold workability. Fabricating characteristics same as C23000, except for coining, roll threading, and 

channels. chain, fasteners costume jewelry, lipsticlz cases, compacts. base for gold plate. 

condenser and heat exchanger tubing. plumbing pipe, radiator cores. 

instruments, clock dials, pump lines. flexible hose. 

hurling. Uses: radiator cores and tanks, flashlight shells, lamp futures, fasteners, locks, hinges, a,munition 
components, plumbing accessories, pins, rivets. 

Excellent cold workabdity. Fabricating characteristics same as cL3000. Uses: same as C26000 except not used for 
ammunition. 

Excellent hot formability and forgeability for blanking. forming and bending, hot forging and pressing, hot heading 
and upsetting. shearing. Uses: architectural, large nuts and bolts, brazing rod, condenser plates, heat exchanger and 
condenser tubing, hot forgings. 

i 

1 

Excellent machinability. Uses: screws, machine parts, pickling crates. 
Good cold workability; paor hot formability. Uses: electrical connectors, fasteners, hardware, nuts, sckws. screw 

Combines good machinability and excellent cold workabitity. Fabricated by forming and bending, machining, piercing 

Excellent machinability. Fabricated by piercing, punching, and machining. Uses: general-purpose screw machine parts, 

machine parts. 

and punching. Uses: pump and power cylinders and liners, ammunition primers. plumbing accessories. 

Similar to C33200. Commonly fabricated by blanking, drawing, machining, piercing and punching, stamping. Uses: 
butts, hinges, watch backs. 

Similar to C33200. Fabncated by blanking, heading and upsetting, machining, piercing and punching, roll threading 
and hurling, stamping. Uses: butts, gears, nuts, rivets, screws, dials, engravings, insttument plates. 

Combines excellent machinability with moderate cold workability. Uses: clock plates and nuts, clock and watch backs, 
gem, wheels and channel plate. 

Good cold workability, fair hot workability for bending and forming, heading and upsetting. machiniig. roll threading 
and hurling. Uses: building hardware, rivets and nuts. plumbing goods, and parts requiring moderatecold working 
combined with some machining. 

hinges, hose couplings, keys. lock parts, lock tumblers, meter parts, nuts, sink strainers. strike plates, templates. 
lype characters, washers, wear plates. 

Fair cold workability; poor' hot formability. Uses: bearing'cages, book dies, clock plates, engraving plates, gears, 

Sunilar to c34200. 
Excellent machinability. Fabricated by blanking, machining. piercing and punching. stamping. Uses: same as C34200 

Excellent machinability Fabricated by machining, mll threading and hurling. Uses: gears, pinions, automatic high- 

Combines good machinability with excellent hot formability. Uses: condenser tube plates. 
Fabricating characteristics similar to C36500 to C36800. Uses: automatic screw machine parts 

and C35300. 

s p e d  screw machine parts. 



Copper and Copper Alloys 7.7 

Table A-1. (continued) 

moo 
u1100 

U 3 5 W  
014300, c14400, GI4500 (inhibited 

-tY) 
c46400 to c46700 (naval brass) 

018200 (naval b&. medium-leaded) 

018500 flcsdad M V d  brass) 

CMMO (phosphor bronze. 1.25% E )  

C51ooO (phosphor bmnze, 5% A) 

cslloo 

CS2100 (phosphor bronze, 8% C) 

C52400 (phosphor bronze. 10% D) 

cU400 (k-cutting phosphor bronze) 

m (aluminum bmnze, 5%) 

MlOOO 
M1300 

C614M) (aluminum bronze, 0) 
061500 

361800 
31900 

32300 

x2m 

xzoo 

363OOo 

353200 

Fabricating chanctcrirtia and typial applications 

Excellent hot workability. Fabricated by heading and upsetting, hot forging and pressing, hot heading and upsetting, 

Excellent machinability and hot workability. Fabricated by hot forging and pressing, forming, bending and machining. 

Excellent cold workability. Fabricated by blanking, forming and drawing. Uses, meter clips, terminals. fuse clips, 

Excellent cold workability. Fabricated by blnnkiing. stamping and shearing. Uses: electrical connectors. 
Excellent cold workability, good hot formability. Fabricated by blanking, forming and drawing. Uses: bushings, 

Excellent cold workability; good hot formability. Uses: plater bar for jewelry products. flat springs for electrical 

Excellent cold workability. Fabricated by blanking, drawing, bending, forming, shearing and stamping. Uses: spring 

Excellent cold workability; good hot formability. Fabricated by blanking, piercing, forming and drawing. Uses: sash 

Excellent cold workability. Fabricatep by blanking. piercing, forming and drawing. Uses: electrical switches, springs. 

Excellent cold workability; good hot formability. Fabricated by blanking, coining. drawing, forming, bending, hcadii ,  

E x d e n t  cold workability. Fabricated by blanking, drawing. bonding. forming, stamping and shearing. Uses: electrical 

Excellent cold workability for fabrication by forming and bending. Uses: bourdon tubing and musical instruments. 
Excellent cold workability for forming and bending. Uses: condenser, evaporator and heat exchanger tubing, condenser 

Excellent hot workability and hot forgeability. Fabricated by blanking, drawing, bending, heading and upsetting, hot 

machining. Uses: forgings and pressings of all kinds. 

Uses: architectural extrusions, store fronts, thresholds. trim. butts, hinges, lock bodies and forgings. 

contact and relay springs, washers. 

bearing sleeves, thmst washers, terminals. connectors, flexible metal hose, electrical conductors. 

switchgear. 

applications for electrical switches. 

chains, fuse clips, terminals, spring washers, contact springs, electrical connectors 

terminals, connectors, fuse clips, pen clips, weather stripping. 

and upsetting. Uses: same as C42500. 

switch parts, blades, relay springs. contacts. 

tubing plates, distiller tubing, fml'es. 

forging, pressing. Uses: aircraft turnbuckle bamls. balls, bolts, marine hardware, nuts, propeller shafts. rivets, valve 
stems, condenser plates, welding mi. 

products, valve stems. 

marine hardware, screw machine parts, valve stems. 

swaging. Uks: electrical conracts. flexible hose, pole-line hardware. 

burling, shearing, stamping. Uses: bellows, bourdon tubing, clutch discs, cotter pins, diaphragms, fasteners, lock 
washes. wire brushes, chemical hardware, textile machinery, welding rod. 

Excellent cold workability. Uses: bridge bearing plates, locator bars, fuse clips, sleeve bushings, springs, switch parts, 
truss wire, wire brushes, chemical hardware, perforated sheets, textile machinery, welding rod. 

Good cold workability for blanking, drawing, fomung and bending, shearing, stamping. Uses: generally for more 
severe service conditions than C51000. 

Good cold workability for blanking, forming and bencbng, shearing. Uses: heavy bars and plates for severe 
compression, bridge and expansion plates and fittings, articles requiring good spring qualities, resiliency, fatigue 
resistance, good wear and corrosion resistance. 

stamping. Uses: bearings, bushings, gears, pinions, shafts, thrust washers, valve parts. 

fermles 

Good hot workability for hot forging, pressing, and machining operations. Uses: marine hardware, screw machine 

Combines excellent hot forgeability and machinability. Fabricated by hot forging and pressing, machining. Uses: 

Excellent cold workability; good hot formability Fabricated by blanking, bending, heading and upsetting. shearing and 

Excellent cold workability. Fabricated by blanking. drawing. bending, heading and upsetting, roll threading and 

Excellent machinability; good cold workability. Fabricated by blanking, drawing, bending, machining, shearing, 

Good cold workability; fair hst formability. Uses: condenser, evaporator and heat exchanger tubes, distiller tubes, 

Good hot and cold workability Uses: bolts, pump parts, shafts. tie rods, overlay on steel for wearing surfaces. 
Good hot and cold formability. Uses: nuts, bolts, stringers and threaded members. corrosion-resistant vessels and 

tanks. structural components. machine parts. condenser tube and piping systems, marine protective sheathing and 
fastening, munitions miXing troughs and blending chambers. 

Similar to C61300 
Good hot and cold workability. Fabricating characteristics similar to C52100. Uses: hardware, decorative metal tnm, 

Fabricated by hot forging and hot pressing. Uses: bushings. bearings, corrosion-resistant applications, welding rods. 

Excellent hot fonnability for fabricating by blanking, forming. bending, shearing, and stamping. Uses: springs, 

Good hot and cold formability. Fabricated by bending, hot forging, hot pressing, fomung, and welding. Uses: 

Excellent hot formability for fabrication by hot forging and hot bending. Uses. bushings, gears, cams, wear strips, 

Excellent hot formability for fabrication by hot forging and machining Uses: guide bushings, wear strips, cams, dies, 

Good hot formability. Fabncated by hot forming and forging. Uses: nuts, bolts, valve seats, plunger tips, marine 

Good hot formability. Fabricated by hot forming and welding Uses. nuts, bolts. structural pump parts, shafting 

interior furnishings and other articles requiring high tarnish resistance. 

contacts, and switch components. 

bearings, bushings. valve guides, gears. valve seats, nuts, bolts, pump rods, worm gears, and a s .  

nuts, drift pins, tie rods. 

fomung rolls. 

shafts, valve guides. aircraft parts. pump shafts, structural members. 

requiring corrosion resistance. 

(conrmwd) 

, ,: 



C65100 (lawailicon bronze. 9) 

C6.%OO.(hi&h.siiicbn bronze, A) 

056700 (manganese brass) 

wm , 

C706(lO.(copper nickel, 10%) 

C71700 

C 7 m  

mm 

a 4 5 0 0  (nickex silver, 65-10) 

C75ZOO (nickal silver, 65-18) 

C75400 (nickel silver, 65-15) 

C75700 (nickel silver, 65-12) 

C76200 

C77000 (nickel silver. 55-18) 

02200 

Excellent cold workability; fair hot fdrmability. Fabricated by cold hd ing .  Uses: components for pole line h d w a n ,  

Excellent cold workability and hot formability. Uses: springs. switch parts. contacts, d a y  springs, glass d i n g  a& 

Excellent hot formability. Fabricated by hot forming, forging, machining, Uses: valve stems, gears, marine hardware, 

Enceilent hot and cold wmkddity. Fabricated by forming and bending. heading and upsetting, bot forging and 

cold-headed nuts for wiFc and cable connactors, bolts and scrcwpducts 

pomlain enameling. 

pole-line hardware, bolts. nuts, valve bodies a d  components. 

pressing, roll threading and hurling, squeezing and swaging. Uses: hydraulic pressure lines, anchor smw5, bolts, 
, cap screws, machine screws, marine hardware, nuts, pole-line hardware, rivets, U-bolts, electrical 

exchanger tubing, welding rod. 

Ekcellent hot and cotd.workability. 
forging and pressing, roll threadi 
including poopeller shafts- 

resistance welded by spot. seam, and boa Welding. 

shafts, wear plates. 

rods, shafting, bails, valve stems 

tubing plates, distilla tubing, ferrules. 

ading. drawing. forming. and bending, heading and upsett%&; hot 
shearing;squeezing and swaging. Uses: similar to C65100 

Excellent cold fonnabiity. Fabricatd by blanking. bending, forming, stamping, welding. Uses: brass products 

Excellent hotLformability. Fhbricated by hot forging and pressing, machining. Uses: bushings, gears, C O M ~ I I ~  mds; 

Exceilmt hot workability. 

Excellent cold workability for forming and bending. Usen condenser, evaporator and heat exchanger tubing. condenser 

forging and pressing, hot heading and upsetting. Uses: clutch discs 
ies. 

Excellent hot and cold formabiility. Fabricated by blanking, drawing, forming and bending, shearing and.etarnping. 
uses: springs, switohcs. mtacts,  relays, drawn parts. 

Fabricating characteristics same as C68800. Uses: wiring devices, relays, switches, gprings, high-strength shells. 

Excellent hot formability for fabrication by forging, screw machine operations. Uses: valve stems where corrosion 
resistance and high strength are. u i t i d .  

Excellent add workability; good hot formability. Fabricated by forming, bending and welding. Uses: condensers, 
evaporators, heat exchangcn, fermles. salt water piping, lithium bromide absorption tubing, shipboard condenser 
intake systems. 

Good hot and cold workability. Fabricated by f o d n g  and bending, welding. Uses: condensers. condenser plates, 
distiller tubing, evaporator ;urd heat exchanger tubing, ferrules, salt water piping. 

Good hot and cold f d d i l i t y .  
condensen, condenser plates 

by blanking, forming and bending, welding. Uses: communication relays. 
springs, evaporator and heat exchanger tubes. ferrules, resistors. 

Similar to C70600. 

Good hot and cold formability. Uses: high-strength constructional parte for sea water cormsion resistance, hydrophone 
cases, mooring cable wk;springs. retainer rings: bolts, smews. pins for ocean telephone cable applications. 

Excellent cold and hot formability. Fabricated by blanlcing, brazin& coining, drawing, etchine;, forming and 
heading and upsetting, roll threading and knurlig, shearing, spinning, queering, stamping and swaging. Uses: relay 
and switch springs, connectors, brazing alloy, lead frames. conaol and sensing bellows. 

Fabricating characteristics same as C74500. Uses: holloware, medallions, jewelry, base for silver plate, cosmetic cases, 

Excellent cold workability, Fabricated by blanking, drawing. etching, forming and bending, heading and upsetting, roll 

musical instnunents, name plates, contacts. 

threading and knurhg, shearing, spinning, squeezing and swaging. Uses: rivets, screws, slide. fasteners. optical 
p W ,  etching stock, hollow ware, nameplates, platers’ bars. 

Fabkicating charactetistics similar to C74500. Uses: rivets, screws, table flatware, truss wire, zippers, bows, camera 
parts, core b k ,  temples, base for silverplate, costume. jewclty, etching stock. hollow ware. nameplates. radio dials. 

Fabricating characteristics similar to 

Fabricating characteristics similar to 

Fabricating characteristics same as C77000. Uses: electrical terminals, contact springs. release brackets, ornamental bits 

Good cold workability. Fabricated by blanking, forming and bending, and shearing. Uses: optical goods, springs and 

Good hot and cold workabibty. Fabricated by formmg, bending and welding. Uses: condenser and heat exchanger 

00. Uses: camera parts, opticat equipment, etching stock. jewelry. 

00. Uses: slide fasteners. camera parts, optical parts, etching stock 
nameplates. 

and spurs, optical parts, surgical instruments, electrical contacts. 

resistance wire 

tubing, salt water plping. 

C78200 (leaded nickel silver. 65-8-2) Good cold formability. Fabricated bv blankinn, milline and drilling. Uses: key blanks. watch dates. watch parts. 
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r and Copper- Alloys 

CE1700 94.25Cumin. 
1.0 Ag, 0.4 Be, 
0.9 Cb. 0.9 Ni 

C81800 9.5.6 Cu rnin., 
1.0 Ag, Q.4 Be, 
1.6 GJ 

2.6GJ , 

C821Mo %.8 a', 0.6 Be, 

C82tOO 97.7 Cu. 0.5 Be, 
0.9 Co, 0.9 Ni 

1: 

25 62 

25 62 

25 62 

25 62 

25 62 

50 172 
(102) (517) 

50 138 
( l fm (517) 

... 

... 

... 

... 

... 

... 

... 

(B 69) 

... 

... 

B 55 
(B 96) 

B 55 
(s 95) 

... 

44 

44 

44 

44 

'44 

44 

(39) 

... 

( 105) 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

(217) 

... 

(19% 

(2 171 

10 

10 

10 

10 

10 

10 

20 

20 

20 

30 

20 

20 

30 

Electrica1,and thermai 
conductors; corrusion and 
oxidation resistant 
applications. 

Electrical and thermal 
conductors; cormsian and 
oxidation resistant 
applications. 

Electrical and thermal 

oxaddation resistant 
applications. , 

Electrical and thmal  
conductors; corrosion and 
oxidation resistant 

' conductors; corrosion and 

Highel-hardness electrical 
and thennal conducto?. 

Higher hardness electrical 
and themat conductors. 

Elccrrical andfor thermal 
conductors used as 
structural mcmbers where 
strength and hardness 
greater than that of 
c80100-81100 are 
required. 

Electrical and/or thermal 
conductqrs used BS 
structural members where 

conductivities can be 
sacrificed for hardness and 
strength. 

Resistance welding 
electiodes, dies. 

Current carrying parts, 
contact and switch blades, 
bushings and bearings, 
soldering iron and 
resistance welding tips. 

Electncal and/or thermal 
conductors used as 
structural members where 
strength and hardness 
greater than that of 
C80100-81100 are 
required. Also used in 
place of C81500 where 
electrical and/or 
conductivities r a  
sacrificed for hardness and 
strength. 

(confinued) 



Highoopper alloys (continued) 

C82200 96.5 Cu min. 393 57 
0.6 Be, 1.5 Ni (655) (95) 

C82400 %.4Cumin, 
1.70 Be, 0.25 Co 

C82500 97.2 Cu. 2.0 Be, , 
, 0.5 Co. 0.25 Si 

C82600 95.2 Cu min. 
2.3 Be, 0.5 Co. 
0.z Si 

C82700 96.3 Cu, 2.45 Be, 
1.25 Ni 

a 2 8 0 0  96.6 Cu, 2.6 Be, 
0.5 Co. 0.25 Si 

496 72 
(1034) (150) 

553 80 
(1103) (160) 

565 82 
(1138) (165) 

(1069) (155) 

669 97 
(1138) . (165) 

Red brasses and leaded red brasses 
C83300 93 Cu. 1.5 Sn, 221 32 

a3400 9oCu.lOZn 241 35 

. 

1.5 Pb. 4 Zn 

a 3 6 0 0  85 ' 3 . 5  Sn, 5 Pb, 255 37 
5Zn  

C83800 83 Cu. 4 Sn, 6 Pb, 241 35 
7Zn  

Semi-red brrsses and leaded semi-red brasses 
C84200 80Cu. 5 Sn, 193 28 

2.5 Pb, 12.5 Zn 

C84400 81 Cu, 3 Sn, 7 Pb, 234 34 
9% 

CB4500 78 Cu, 3 Sn, 7 Pb, 241 35 
12 zn 

034800 76Cu, 3 Sn. 6 Pb, 248 36 
15 Zn 

Yellow brasses and leaded yellow brasses 
C85200 72Cu, 1 Sn, 3 Pb, 262 38 

24 Zn 

C85400 61 Cu. 1 Sn. 3 Pb. 234 34 
29 Zn 

207 
(5171 

255 
(965) 

310 

324 
(1069) 

(896) 

379 
(10W 

69 

69 

117 

110 

103 

103 

97 

97 

90 

83 

860 
(B 96) 

B 78 
(C 38) 

B 82 
(C 40) 

B 83 
(C 43) 

(C 39) 

B 85 
(C 45) 

... 

F 50 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

35 

... 

60 

60 

60 

55 

55 

55 

45 

50 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

20 

20 

20 

20 

20 

10 

35 

60 

84 

90 

80 

90 

90 

90 

80 

80 

Clutch rings, brake drums. 
seam welder electrodes, 
projection welding dies, 
spot welding tips, beam 
welder shapes, bushings, 
water-cooled holders. 

Safety tools, molds for 
plastic parts, cams, 
bushings, bearings, valves, 
pump parts, gears. 

Safety tools, molds for 
plastic parts, cams, 
bushings, bearings. valves, 
pump parts. 

plastic parts. I 

Beatings and molds for, 

Bearings and molds for 
plastic parts. 7 

Molds for plastic parts, cams, 
bushings, bearings, valves, 
pump parts, sleeves. 

Terminal ends for electrical 

Moderate strength, moderate 
cables. 

conductivity castings; 
rotating bands. 

plumbing goods, pump 
castings, water pump 
impellers and housings, 
ornamental futures, small 
gem. 

Low-pressure valves and 
fittings, plumbing supplies 
and fittings, general 
hardware, air-gas-water 
fittings, pump components, 
railroad catenary fittings. 

Valves, flanges, pipe fittings, 

Pipe fittings, elbows, T's, 
couplings, bushings. 
locknuts, plugs, unions. 

ornamental castings. 
plumbing supplies and 

valves and fittings. 
Plumbing futures, cocks. 

faucets, stops, waste, air 
and gas fittings. low- 
pressure valve fittings. 

Plumbing futures, cocks, 
faucets, stops, waste, air 
and gas fittings, general 
hardware, and low-pressure 
valve fittings. 

General hardware, 

fixtures, low-pressure 

Plumbing fittings and 
futures, ferrules, valves, 
hardware, ornamental 
brass, chandeliers, and 
irons. 

General purpose yellow 
casting alloy not subject to 
high internal pressure. 
Furniture hardware. 
ornamental castings, 
radiator fittings, ship 
trimmings. cocks, battery 
clamps, valves and fittings. 

(COnnnucd) 



Ydlow br- md luded yellow brnsses (continued) 
05500 61 Cu. 0.8 AI. 414 60 

a5700  63 Cu. 1 Sn. 1 Pb. 345 50 

a5800  58 Cu, 1 Sn. 1 Pb, 379 55 

bat Zn 

34.7 Zn. 0.3 A1 

4oZn 

Mang8acsc 8nd hded manganese bronze alloys 
a 6 1 0 0  67 Cu. 21 Zn, 655 

3 Fe. 5 Al, 4 Mn 

C86200 64Cu,26Zn, 655 

CS6300 63Cu.25Zn. 793 

3 Fe. 4 AI. 3 Mn 

3 Ee, 6 Al. 3 Mn 

c86400 59Cu. 1F%,40Zn 448 

c86500 58 Cu, 0.5 Sn, 490 
39.5 Zn. 1 Fe. 

, I N  

a6700  58 Cu. I Pb,,41 Zn 586 

ds6800 55CuU.37Zn, 565 
3 Ni. 2 Fc, 3 Mn 

SUieon bronzes and d k o n  brasses 
037200 89 Cu min. 4 Si 

a7400  83 Cu, 14 Zn. 3 Si 

a7500  82 Cu. 14 Zn. 4 Si 

a7600  9oCu.5.5zn. 
- 4.5 Si 

a7800  82 Cu, 14 Zn. 4 Si 

037900 65 01.34 Zn. 1 Si 

Tia bronzes 
c9ouw) 93Cu.7Sn 
00300 88 Cu, 8 Sn, 4 Zn 

C90500 88 Cu, 10 Sn. 2 Zn 

C90700 89 Cu, 11 Sn 

C90800 87Cu. 12% 
c909oO 87Cu. 13 Sn 

379 

379 

462 

455 

, 586 

483 

262 
310 

310 

303 
(379) 

276 

95 

95 

115 

65 

71 

85 

82 

55 

55 

67 

66 

85 

70 

38 
45 

45 

44 
(55) 

40 

159 

124 

207 

345 

33 1 

572 

172 

193 

290 

262 

172 

165 

207 

22 I 

345 

24 I 

110 
145 

152 

152 
(207) 

I38 

23 

18 

30 

50 

48 

83 

25 

28 

42 

38 

25 

24 

30 

32 

50 

35 

16 
21 

22 

22 
(30) 

20 

40 

40 

15 

20 

20 

15 

20 

305 

20 

22 

30 

30 

21 

20 

25 

25 

30 
30 

25 

20 
(16) 

15 

B 55 

... 

B 55 

... 

... 

. . I  

... 

... 

B 80 

... 

... 

... 

... 

B 76 

B 85 

B 70 

... 

... 

... 

... 

... 

85 

75 

... 

... 

... 

... 

90 

I 0 0  

... 

... 

85 

70 

115 

110 

... 

... 

70 
70 

75 

80 
(102) 

90 

... 

... 

... 

180 

180 

225 

105 

130 

155 

80 

... 

100 

I34 

135 

... 

... 

... 

... 

... 

... 

. I .  

80 

80 

80 

30 

30 

8 

65 

26 

55 

30 

40 

50 

50 

40 

40 

80 

20 
30 

30 

20 

20 

Ornamental castings. 

Bushings, hardware fittings, 
ornamental castings. 

General purpose die casting 
alloy having moderate 
strength. 

Marine castings, gears, gun 
mounts, bushings and 
bearings, marine racing 
propellers: 

Marine castings, gears, gun 
mounts, bushings and 
bearings. 

Extra-heavy duty. high-' 
strength alloy. Large valve 
stems, gears, cams, slow- 
speed heavy-load bearings. 
screwdown nuts, hydraulic 
cylinder parts. 

Freemachining manganese 
bronze. Valve stems, 
marine fittings, lever arms, 
brackets, light-duty gears. 

Machinery parts requiring 
strength and toughncss, 
lever arms, valve stems, 
gears. 

High smngth, free-machining 
manganese bronze. Valve 
stems. 

propellers. 
Marine fittings, marine 

Bearings, bells, impellers, 
pump and valve 
components, marine 
fittings, corrosion-resistant 
castings. 

rocker arms, valve stems. 
Bearings, gears, impellers, 

cl8mps. 
Bearings, gears, impellers, 

rocker m s ,  valve stem, 
small boat propellers. 

Valve stems. 

High-strength, thin-wall die 
castings; brush holders, 
lever arms. brackets, 
clamps, hexagonal nuts. 

General purpose die casting 
alloy having moderate 
strength. 

Bearings and bushings. 
Bearings, bushings, pump 

impellers, piston rings, 
valve components, seal 
nngs, steam fittings, gears. 

Bearings, bushings. pump 
impellers, piston rings, 
valve components. steam 
fittings, gem,. 

Gears, bearings. bushings. 

Beanngs and bushings 

(a) N o m i ~ U I . ~ h .  unless olkrwisc nocad. F a  scldomuscd alloys, only compositions M availabk. (b) ValucS for c82700. 84uw1,%200, %300 are minimum. not typical. AsXSt valucs ace for said 
C d o g  era@ c93900. ~ u o u r  ay; and c85800,87sMl. 87900. die casl. Ha1 weed valuer, in parcntbcscs, indiutc &at thc alloy Rspondr IO h a t  LMboent. If h a t  mated valucr are not shorn, &c q p c r  
or mppa alloy docr nd respond. (c) Frae cutting bnsr = 100. (d) C, anaifugal; T. ~otinuous; D, die: 1. invcnmcnt; M. pcnnancnt mold; P. planer; S, rand. (c) Arhcat treated valuc for c94700. 20; for c94800, 
40. W: C8u)oo. 8 W .  82500.82600.82800 are also acssurc can.) Soura: Coow Dcvclwmcnt Assn. IN.. New Yort. (Revised March 1980) 



Ih (oouthued) 

85 Cu, 14 Sn. 1 Zn 
84Cu. 16 Sn 

81 Cu, 19 Sn 

II8 Cu. 10.5 Sn, 

86.5 Cu, 12 Sn, 
1.5 Ni 

1.5 Ni 
th b m z a  

88 Cv, 6 Sn, 

.87Ou,8Sn,4Zn.  

1.6 Pb, 4.5 Zn 

gS Cu, 10 Sn, 
2 P b , 2 z n  

- 81 6, 11 Sn. 
1 Pb, 1 Ni 

81 Cu, 10 Sn, 
l % , 2 Z n  

I 88‘cu. 10 Sn. 
2 %  

1 %Cu, 16 Sn, 
5Pb 

I WCu, 10Sn. 
2.5 Pb, 3.5 Ni 

& tidbroazes 
83 Cu. 7 Sn. 7’Pb. 

’ 3 &  

~ ‘ 8 5 Q .  5 Sn. 9 Pb 
84Cuu,8Se,8W 

80 Cu, 10 Sn, 
10 Pb 

78 a, 7 Sn, 15 F’b 

3 %GI, 6 Sn.’15 Pb 

0 81 Cu, 8 Sn, 11 Pb 

22 I 
24 1 

24 I 

303 
(414) 
30% 

(4 14) 

276 

216 

303 

303 

290 

276 

324 
(324) 

24 1 

‘ 221 
22 I 

241 

207 

221 

186 

221 

32 
35 

35 

44 

44 
(60) 

40 

40 

44 

44 

42 

40 

47 
(47) 

35 

32 
32 

35 

50 

32 

27 

32 

I72 
172 

207 

152 
(221) 
152 

(22 1 ) 

138 

138 

138 

138 

145 

207 

179 
(1791 

124 

110 
1 IO 

124 

110 

152 

90 

I 1 0  

25 
25 

30 

22 
(32) ’ 
22 

(32) 

20 

20 

20 

20 

21 

30 

26 
(26) 

18 

16 
16 

18 

16 

22 

13 

16 

2 
2 

0.5 

16 
(16) 
16 

(16) 

30 

25 

m 
30 

20 

1 

20 
(201 

20 

20 
20 

20 

18 

I 

15 

18 

... 

... 

... 

... 

... 

... 

... 

... 
P 78 

... 

B 80 

... 

... 

... 

... 

... 

... 

... 

... 

... 

105 
... 

... 

85 
(1%) 

85 
(106) 

65 

70 

80 

70 

i 

71 

... 

80 
(80) 

65 

60 
60 

60 

55 

63 

48 

... 20 
135 10 

170 10 

I . .  20 

... 20 

.. 42 

... ’ 42 

.. t 30 

... 40 

... 45 

... IO 

. I .  40 

... 70 

... IO 

... 70 

... 80 

C, T, I, S 
S Piston rings, bearings, 

C, T. M. S Piston rings, bearings, 

Piston rings and bearings. 

bushings, bridge plates. 

bushings, bridge plates, 
betls. 

C , T , M . S  Gears. 

C, T. I, Gears 
M, S 

C .  T. 1. Valves, fittings, and 
M. P. S pressure-containing pans 

for use up to 550 “F. 
Valves, pipe fittings, and 

high-pressure steam 
castings. Supeiior 
machinabi€ity to C90300. 

C .  T. S 

C, T, M. S 

C. T, S 

Gears, automotive 
synchronizer rings. 

Beamgs. bushings, pump 
+llers, piston rings, 
vdve components, steam 
fittings, imd gears. 
Superior machinability to 
mm. 

impellers, piston rings, 
valve components, steam 
fittings, and geats. 
Superior machinability to 
00500.  

C, T, S Bearings, gs. Pump 

c, s P i o n  rings. 

C. T, M, S Gears, wear plates, guides, 
m, Q” q U i r i ? g  
mchioability supenor to 
that of CY1600 or 91700. 

C, T, M, S 

C, T. S 
C. T. S 

General-utility bearings and 

Bearings and bushings. 
Small bearings and bushings, 

bronze backing for babbit- 
lined automotive bearings. 

Bearings for higll S p e d  and 
heavy pressures, pumps, 
impellers, corrosion- 
resistant applications, 

bushings. 

C, T, M, S 

... 80 C, T. M, S Bearings for general service 
and moderate pressures, 
pump impellers and bodies 
for use in acid mine water. 

Bearings for general 
service, pump bodies and 
impellers for mine waters. 

\ ... Continuous castings only. 

... 80 c, s High-speed bearings for light 
loads 

55 I... 80 C, T, S 8 Wnwal-utiltty alby for 
bushings and bearings 

(conrmucd) 

Table 6. (ca 

UNS 

E$- 
High-leaded 
a4500 7: 

Nickel-tin b 
04700 8 

04800 E 

c94900 I 

Aluminum 
05200 : 

05300 

05400 

05410 

05500 

c95600 

c95700 

c95800 

Copper-! 
06200 

Copper-! 
06300 

c96400 

c96600 

c96700 

Nickel s 
07300 

07400 

(a) No 
castlng c 
mcoppQ 
40. (NOC - 



Table B. (corHnued) 

mbility W n  

High-leaded tin bronzes. (continued) 
a 4 5 0 0  73 Cu. 7 Sn. 20 Pb Locomotive wearing parts, 

high-speed low-load 
bearings 

Valve stems and bodies. 
bearings, wear guides, shift 
forks, feeding mechanisms, 
circuit breakq parts. gears, 
piston cylinders, nozzlp. 

Sttu@ml castings, gear 
components, motron 
d a t i o n  devices. 
machinery parts, bearings. 

50 

85 

80 

... 

... 

... 

... 

... 

.-. 

... 

_.. 

150 

... 

... 

... 

... 

... 

... 

.,. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

Niekd-th b w s  
(34700 88 C w 5  Sn. 2 Zn. 

5 Ni 
(180) 30 (d) 

C94800 87 Cu. 5 Sn. 5 Ni ... 50 (d) 

c94900 80Cu,5Sn,5Pb,  

Aluminum bronzes 
0 5 2 0 0  

5Zn ,5Ni  

88 Cu. 3 Ec, 9 A I .  125 50 Acid-resisting pumps, 
bearings, gears, valve 
scats. guides, plungem, 
pump rods. bushings. 

Pickling baskets, nuts, gears, 
steel mill slipws. marine 
equipment, welding jaws. 

bushings, valve seats and 
guides. pickling hooks. 

Bearings, gears. worms, 

C953M1 89 01, I Fe, 10 AI 

85 (3, 4 be,, I 1  AI CY5400 

140 ~' 55 
(174) 

170 60 
(195) 

CY5410 85>Cu, 4 Fe, 

05500 
' H GI,2Ni 
81 Cu. 4'Ni. 4 Fe. 

11 AI 
Valve guides and seats in 

aircraft engines, corrpsion- 
resistant parts, bushings, 
g e q ,  worms. pickling 
hooks and baskets, 
agitators. 

Cable connectors, termi 
valve stems, marine 
hardware, gears, wonns, 

tools, weldhg rods. 
valves, pump casings. 

Propeller hubs, blades. and 
other parts in contact with 
salt water. 

Components of items beiig 
used for sea water 
cormsion resistance. 

Gntrifugalty cast tailshaft 
sleeves. 

Valves, pump bodies, 
flanges. elbows used for 
sea-water corrosion 
resistance. 

parts for sea-water 
corrosion resistance- 

High-strength constructional 

water use. 

234 34 18 05600 91 Cu, 7 AI. 2 Si 140 60 

C957MJ 75 QI~ 2 Ni. 3 Fe, 
8 AI, 12 Mn 

. _  
310 45 26 180 5Q . /  

262 38 25 

I ,; 

172 25 20 

159 50 C95800 81 Cu, 5 Ni, 4 R, 
1 9 M , 1 M n  

Capprredr . 
06200 88.6 Cu, 10 Ni.. 

1,4Fe I 

I 

NMrd silvers 

17 Ni, 16) ZR, 

... 10 

... 15 

140 20 

C26 .._ ... 40 

I 

I . ,  

117' 17 20 

117 I7 20 

... 55 ... 70 

... 60 

241 35 

262 38 ... 70 
ornamental castings. 

(connmed) 
raldomvred rlloys, 
800.87900, die us( 

, 96- an nuturnurn, nol typcal As- 
heat Lrcatmcn~ If heat mtcd valucs am na 
S. sfad (e) As-hcnt trcatcd value fa C947 
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Table B. (continued1 

Mdrd silvers (cootinucd) 

07600  64 Cu, 4 Sn. 4 Pb. 
u) Ni. 8 Zn 

CY7800 66 Cu. 5 Sn. 2 Pb. 
25 Ni. 2 Zn 

Lt8ded coppers 
08200  76.0 Cu, 24.0 Pb 
C98400 70.5 Cu. 28.5 Pb. 

1.5 & 
08600  65.0 Cu. 35.0 Pb. 

1.5 Ag 
c98800 59.5 cu, 40.0 Pb, 

5.5 Ag 
Special alloys 
C99300 71.8 Cu. I5 t&, 

0.7 Fe, I 1  AI. 
1.5 Co 

C99400 90.4 Cu, 2.2 Ni. 
2.0 Fe. 1.2 AI, 
1.2 Si, 3.0 Zn 

c99500 87.9 Cu, 4.5 Ni, 
4.0 Fe. 1.2 Al. 

40% 
C99700 56.5 Cu, I AI, 

1.5 Pb, 12 Mn, 
5 Ni. 24 Zn 

58 Cu. 1 AI. 1 Pb. (39750 

310 45 165 -24 20 ... 80 ... 70 

379 55 207 30 15 ... ... 130 60 

655 95 379 55 2 ... 200 20 20 

455 66 234 34 25 ... ... 125 50 
(545) (79) (372) (54) (170) 

483 70 276 40 12 ... 145 50 50 

558 81 248 36 34 B 72 ._ .  130 ... 
(558) (81) (303) (44) (27) 
379 55 172 25 25 ... ... 110 80 

448 65 221 32 30 B 77 110 ._ .  ... 

Marine castings, sanitary 
fittings, ornamental 
hardware. valves, pumps. 

Ornamental and sanitary 
castings, valves and valve 
seats, musical instrument 
components. 

Glass making molds, plate 
glass rolls, marine 
hardware. 

Valve stems, marine and 
other uses requiring 
resistance to dezincification 
and dealuminification, 
propeller wheels. electrical 
parts, mining equipment 
gears. . 

Same as 0 9 4 0 0 ,  but where 
higher Meld strength is 

Damping alloys to reduce 
noise and vibration. 

required. 

. .  . 
m Ma, 20 . (517) (75) (276) (40) (20) (B 82) (119) P, s 

(a) N& m+ition , unless otherwise noted. For seldomuscd alloys. only compositions arc available. @) Values for C82700. 84200, 96200, 96300 arc minimum. not typical. As-casl values arc for sand 
CUhg c n q t  03900; continuous cast; and C85800.87800,87900. die cast. Heat treated values. m parentheses. indicate that thc alloy mponds to h u t  tnatmenl. I f  heat treated values arc mi shown. thc coppcr 
or coppa luoy docs n a  respond. (c) Frac cutling brass = 100. (d) C. anaitugdi T, continuous; D. die: I, investment; M. pamancnt mold; P. plmcr. S. sand. (e) As-but treated value for C94700.20; for "4800, 
40. (NOW C82ax). 82400.82MO. 82600.82800 arc also prrrsurr cast.) Soum: Capper Devdopmnt Assn. Inc., New York. ( R e W  Much 1980) 

Table 1. Standard color-controlled wrought copper allays 
UHF umber common name Color daaiotion 

~~ 

C1 lO@l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Electrolytic tough pitch copper 
. . . . , , . . , . .,..Gilding. 95% 
. . . . . . . . . . . . . .Commercial bronze, 90% 

Nickel silver. 65-t8 

Soft pink 
Red brown 
Bronze gold 
Tan gold 
Green gola 
Light brown gold 
Gold 
Lavender-brown 
Soft lavender 
Gray white 
Silvex 

Copper and copper alloys are readily assem- 
bled by any of the various mechanical or bonding 
pmcesses commonly used to join metal compo- 
nents. Crimping, staking, riveting and bolting are 
mechanical means of ,maintaining joint integrity. 
Soldering, brazing and welding are the most' 
widely used processes for bonding copper met- 
als. Selection of the best joining process is gov- 
erned by service requirements, joint configura- 
tion, thickness of the components, and alloy 
composition(s). These factors are reviewed in 
Section 30 ('Joining".) of this Handbook, and 
discussed in detail in Metals Handbook, 9th Edi- 
tion, Volume 6. 

MECHANICAL WORKING 
High-purity copper is a very soft metal. It is 

softest in its undeformed, singlecrystal form, re- 
quiring a shear stress of only 3.9 MPa (570 psi) 
on { 11 I} crystal planes for slip. Annealed tough 
pitch copper is almost as soft as high-purity cop 
per, but many of the copper alloys are much harder 
and stiffer, even in annealed tempers. 

Copper is easily deformed cold. Once flow has 
been started it takes little energy to continue, and 
thus extremely large changes in shape or reduc- 
tions in section are possible in a single pass. The 
only limitation appears to be the ability to design 

and build the necessary tools. Very heavy re- 
ductions are possible, especially with continuous 
flow. Rolling reductions of more than !IO% in one 
pass axe used for rolling strip. 

Copper and many of its alloys also respond well 
to sequential cold working. Tandem rolling and 
gangdie drawing are common. Some copper al- 
loys work harden rapidly, so there is a limit to 

: the number of operations that can be performed 
before annealing to resoften the metal. 

Copper can be cold reduced almost limitlessly 
without annealing but heavy deformation (more 
than about 80 to 90%) may induce preferred 
crystal orientation, or texturing. Textured metal 
has different properties in different directions, 
which is undesirable for some applications. 

Cold worklng increases both tensile strength and 
yield strength, but the effect is more pronounced 
on the latter. For most coppers and copper al- 
loys, the tensile strength of the hardest cold 
worked temper is approximately twice the tensile 
strength of the annealed temper. For the same 
alloys, the yield strength of the hardest cold 
worked temper may be as much as five to six 
times that of the annealed temper. 

. Hardness as a measure of temper is inaccu- 
dte-the relation between hardness and strength 
is different for different alloys. Usually, hard- 
ness and strength for a given alloy can be cor- 
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related only over a rather narrow range of con- 
ditions. Also, the range of correlation is often 
different for different methods of hardness de- 
terminqtion. 

Hot Wofking. Not all shaping is confined to cold 
deformation, Hot working is commonly used for . alloys that remain ductile above the recrystalli- 
zation temperature. Hot working permits more 
extensive changes in shape than cold working, 
so that a single operation can replace a sequence 
of forming and annealing operations. To avoid 
preferred orientation and texture 
achieve processing economy, copper and many 
of its gloys are hot worked to nearly finished 
size. Hot working redpces as-cast grain size from 
about I to 10 mm to about 0.1 nun or less, and 
yields a soft, texture-free structw suitable for 
cold finishing. 

Some hot working operations may produce 
strengths that e x e  that of the annqled temper. 
Hoyever. pow control by hot working is very 
difficult. q d  is rarely attempted. 

. HEATTREATING 
Work hadesed metal can be returned to a soft 

state ,by heating; or annealing. During the an- 
nealing of simple, sing1e;phase alloys, deformed 
and highly stressed crystals are transformed into 
unstressed crystals by recovery, recrystallization 
and grain growth. In severely deformed metal, 
recrystallization occurs at lower temperatum than 
in lightly deformed metal. Also, the grains are 
smaller and more uniform in size when severely 
deformed metal is recrystallized. 

Grain size tan be controlled by proper selec- 
tion of cold working and annealing practices. 
Large amounts of prior cold work, fast heating 
to ameahg temperature and short annealing times 
favor fine grain sizes. Larger grain sizes are nor- 
mally produced by a combination of limited de- 
formation and long annealing times. In normal 
commercial practice, annealed grain sizes are 
controlled about a medii value in the range 0.01 
to 0.10 mm. 

Variations in annealed grain size produce vari- 
ations in hardness and other mechanical proper- 
ties that are smaller than the variations that occur 
in cold worked material. but by no means neg- 
ligible. Fine grain sizes often are required to en- 
hance end-product characteristics such as load- 
carrying capacity, fatigue resistance, resistance 
to stressarmsion cracking, and surface quality 
for polishing OT buffing of either annealed or cold 
formed parts. 

Heat treating processes may also be applied to 
copper and copper alloys to achieve homogeni- 
zation, stress relieving, solutionizing. precipita- 
tion hardening, and quench hardening and tem- 
pering. These aspects m referred to throughout 
this section, and are reviewed in more detail in 
Section 28 ("Heat Treating") in this Handbook. 

TEMPER DESIGNATIONS 
The temper designations for wrought copper 

and copper alloys were traditionally specified on 
the basis of cold reduction imparted by rolling or 
drawing. This 5cheme related the nominal tem- 
per designations to the amount of reduction stated 
in Browne & Sharpe (B & S) gage numbers for 
rolled sheet and drawn wire. Heat-treatable al- 
loys and product forms such as rod, tube, extru- 
sions and castings, were not readily described by 
this system, For simple, single-phase alloys the 

annealed temper is generally specified by the re- 
crystallized grain size. Grain-stabilized alloys 
which resist recrystallization at high annealing 
temperatures are, however, frequently supplied 
in terms "light annealed," "soft annealed," or 
"annealed to temper." The Standard Recom- 
mended Practice ASTM B60, "Temper Desig- 
nation~ for Copper and Copper Alloys - Wrought 
and Cast," was recently developed to unambig- 
uously cover all alloy types and product forms 
currently in widespread use. 

ELECTRICAL COPPERS 
Commercially pure copper is represented by 

U N S  numbers ClOl00 to C13000. The various 
coppers within this group have different degrees 
of purity, and therefore different characteristics. 
Fie-refined tough pitch copper C12500 is made 
by deoxidizing anode copper until -the oxygen 
content has been lowered to a value of 0.02 to 
0.04%. Both the traditional method of "poling" 
(or "pitching") a bath of molten anode copper 
and the more modem method of deoxidizing with 
hydrocarbons produce metal with essentially the 
same high ductility and excellent electrical con- 
ductivity. Fire-refined tough pitch copper con- 
tains a small amount of residual sulfur, normally 
10 to 30 ppm. and a somewhat larger amount of 
cuprous oxide, normally 500 to 3000 ppm. 
Electrolytic tough pitch copper C1 IO00 is made 

from cathode copper-that is, copper that has 
been refined electrolytically. C1 lo00 is the most 
common of all the electrical coppers. It has high 
electricalconductivity, in e x e s  of 100% IACS. 
It has the same oxygen content as C12500, but 
contains less than 50 ppm total metallic impuri- 
ties (including sulfur). 

Oxygen-free coppers ClOl00 and C1Ou)o are 
made by induction melting primequality cathode 
copper under nonoxidizing conditions produced 
by a granulated graphite bath covering and a pro- 
tective reducing atmosphere that is low in hy- 
drogen. Oxygen-free coppers are particularly 
suitable for applications requiring high conduc- 
tivity coupled with exceptional ductility, low gas 
permeability, freedom from hydrogen embrittle- 
ment or low out-gassing tendency. 

If mistance to softening at slightly elevated 
temperature is required, Clll00 is often speci- 
fied. This copper contains a small amount of 
cadmium, which raises the temperature at which 
recovery and ~ s t a l l i z a t i o n  occur. Oxygen-& 
copper, electmlytic tough pitch copper and fire- 
refined tough pitch copper are available as silver- 
bearing coppers having specific minimum silver 
contents. The silver, which may be present as an 
impurity in anode copper or may be intentionally 
alloyed to molten cathode copper, also imparts re- 
sistance to softening to cold worked metal. Silver- 
bearing coppers and cadmium-bearing coppers 
are used for applications such as automotive radi- 
ators and electrical conductors that must oper- 
ate at temperatures above about 200 "C (400 O F ) .  

If good machinability is required, C14500 (tel- 
lurium-bearing copper) or C14700 (sulfur-bear- 
ing copper) can be selected. As might be ex- 
pected, machinability is gained at a modest 
sacrifice in electrical conductivity. 

Addition of small amounts of elements such as 
silver, cadmium, iron, cobalt and zirconium to 
deoxidized copper imparts resistance to softening 
at times and temperatures encountered in solder- 
ing operations, such as those used to joip,com- 
ponents of automobile and truck radiators, and 

in semiconductor packaging operations. 
The thermal and electrical conductivities and 

the room-temperature mechanical properties are 
unaffected by small additions of these elements. 
However, the cadmium coppers and zirconium 
coppers work harden at higher rates than either 
silver-bearing copper or electrolytic tough pitch 
copper, as shown in Fig. 1. 

Cold rolled silver-bearing copper is used ex- 
tensively for automobile-radiator fins. Usually 
such strip is only moderately cold rolled, because 
heavy cold rolling makes silver-bearing copper 
more likely to soften during soldering or baking 
operations. Some manufacturers prefer cadmium 
copper C14300, because it can be severely cold 
rolled without making it susceptible to softening 
during soldering. Figure 2 illustrates the soften- 
ing characteristip of C14300 and C11400 as 
measured for several temperatures and two tem- 
pers. As illustrated in Fig. 2(b), C14300 cold 
rolled to a tensile strength of 440 W a  (64 ksi) 
retains 91% of its strength after a typical core 
bake of 3 min at 345 "C (650 OF). Silver-bearing 
copper C11400 given the same cold reduction re- 
tains only 60% of its tensile strength after the 
same baking schedule. 

Another application in which softening resis- 
tance is of paramount importance 
for electronic devices, such as plas 
packages. During packaging and assembly, lead- 
frames may be subjected to temperatures,up to 
350 "C for several minutes and up to 500 "C for 
several seconds. It is most desirable that the leads 
maintain good strength, because they are pressed 
into socket connectors, often by automated as- 
sembly machines, and softened leads collapse, 
causing spoilage. 

Alloy C15100 (copper-zirconium), alloy 
C 15500 (copper-silver-magnesium-phosphorus), 
aUoy C19400 (copper-iron-phosphorus-zinc), and 
alloy C19500 (copper-iron-cobalt-tin-phospho- 
IUS) are popular alloys for,these applications be- 
cause they have good conductivity, good strength 
and good softening resistance. Figures 3 and 4 
compare the softening resistance of these alloys 
with electrolytic copper Cl 1OOO. 

COPPER ALLOYS 
The most common way to catalog copper and 

its alloys is to divide them into six families: cop- 
pers, dilute copper alloys, brasses, bronzes, cop- 
per nickels and nickel silvers. The first family, 
the coppers, is essentially commercially pure 
copper, which ordinarily is soft and ductile and 
contains less than about 0.7% total impurities. 
The dilute Gopper alloys contain small amounts 
of various alloying elements that modify one or 
more of the basic properties of copper, Each of 
the remaining families contains one of five major 
alloying elements as its primary alloying ingre- 
dient-(see Table 2). All five of the major alloying 
elements have room-temperature solid solubility 
in copper of at least 8 at. %. 

Solid-Solution Alloys. The most compatible alloy- 
ing elements with copper are those that form solid- 
solution fields. These include all elements form- 
ing useful alloy families (see Table 2) plus man- 
ganese. Hardening in these systems is great 

, enough to make useful objects without encoun- 
tering brittleness associated with second phases 
or -compounds. 

Cartridge brass is typical of this group, con- 
sisting of 30% Zn in copper and exhibiting no 
beta phase except an occasional small amount due 

- 
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1w , I I 1 

.' -Mg.3..Sdftenlng.mlstance df leadframe materials 
-at the upper +lmR of .temperature used (500 "C) 

w 

2o 

C A  1 10 100 

L& erposure rtme. mmotes 

g. '4. Sortenig resistance-of leadframe materials 
-at 'an Intermedhte temperature level (35 

-&viks h e  .dispersion of-strengthening inter- 
:mtiIlio parrieles.' 

Alloy C68800~C!u 73.5, Zn 22.7, AI 3.4, Co 

'200 to 250 "C for one hour to stabilize internal 
stresses and maximize stress-relaxation resis- 

er madified solid-wlu- 
dion-strmgthened alloys described in the litera- 
"tme of the brass-mill industries. The above should 
serve as examples of this additional class of cop- 

-per alloys which is expanding through the de- 
velopment efforts af the producers of brass mill 
qroducts throughbut &e world. 

A@e-flLrdehrble Alloys. Age hardening produces 
very high strengths, but is  limited to those few 
copper alloys in which the solubility of the al- 
loying element decreases sharply with decreasing 
temperature. The beryllium coppers can be con- 

age-hatdenable copper al- 
loys. 

Wrought beryltiurn coppets can be 
tian hardened to the highest streltgth levels at- 

(170 to 550 MPa), unheat treated, to greater than 
130 ksi (895 MPa) after precipitation hardening, 
depending on degree of cold work. 

The more highly beryllium4loyed systems can 
contain from 1.6 to 2.0 wt k beryllium, and about 

abtained in wrought products depending on  cold 
work 'atnount and heat treatment 'schedule. For 
enhanced machinability in rod and wire, lead is 
added (e&., C17300). 

Other age-hardenable alloys include CIMOO; 
C15100 ( M m  copper); C18200, C18400 and 
Cl8500 (Chromium coppers); Cf9ooo and C19100 

can be harde:A by quenchhlg from a 

utilize reversible martensi$ic vansformations $0 

s to 
tris- 

mltth, make hot rolling and hut formIdg &y 
impossible and severely limit the useful range of 
cold working. 

An exception here are the high-zinc brasses, 
which become fully beta phase at high temper- 

avoiding a liqui e at hot 

ting brass rod is made. by beta extrusion. C37700, 
one of the leaded high-zinc brasses, is so readily 
hot forged that it is the standard alloy against 
which the forgeability of all copper allays is 
judged. 

ature.. The beta d - &US 

forging or ektrus fieeat-  

Li, Na, Be, Mg, 8,  AI, C, Si and P can be 
used to deoxidize copper. Ca, Mn and 

Prubably the second most important requirement 
is that it be relatively inexpensive tompared to 
copper and any other additions. Thus, although 
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zinc normally functions as a solid-solution 
strengthener, it is sometimes added in small 
amounts to function as a deoxidizer, because it 
has high affinity for oxygen and is relatively low 
in cost. In tin bronze, phosphorus has tradition- 
ally been the deoxidizer, hence the name "phos- 
phor bronzes" for these alloys. Silicon instead of 
phosphorus is the deoxidizer for chromium cop- 
pers because phosphorus severely reduces elec- 
trical conductivity. Most deoxidizers contribute 
to hardness and other qualities, which often makes 
classification as a deoxidizer indistinct. 

PRODUCTION OF COPPER METALS 
The copper industry in the Uniwd States, 

broadly speaking, is composed of two segments: 
producers (mining, smelting and refining com- 
panies) and fabricator (wire mills, brass mills, 
foundries and powder lants)& The end products 
of copper producers, most important of which 
is refined cathode co per, are sold almost en- 
tirely to copper fabric tors. The end products of 
copper fabricators ma 1 be generally described as 
mill products, and consist of wire and cable, sheet, 
strip, plate, rod. bar, mechanical wire, tubing, 
forgings, extrusions and castings. These prod- 
ucts are sold to a wide variety of industrial users. 
Certain mill products-chiefly wire, cable and 
most tubular pmducts,-are used without further 
metalworking. On the other hand, most flat-rolled 
products, rod. bar, mechanical wire, forgings and 
castings go through multiple metalworking, ma- 
chining, finishing and/or assembly operations 
before emerging as finished products. 

Copper Pmducen. Figure 5 is a simplified flow 
diagram of the copper industry. The box at upper 
left repmsents mining companies which remove 
vast quantities of low-grade material, mostly from 
open-pit mines, in order to extract copper from 
the earth's crust. Approximately 2.5 t (tomes) 
of overburden must be removed along with each 
tonne of copper ore. me ratio of overburden to 
ore i s  sometimes as high as 3 to 1 !) The ore itself 
averages only about 0.5% copper. The impor- 
tance of efficient materials handling by copper 
producers is dramatized by the fact that, in the 
U.S.. more tonnage must be moved in mining 
copper than in mining all other metals combined. 

Copper ore normally is crushed, ground and 
concentrated (usually by flotation) to produce a 
beneficiated ore containing 20 to 25% Capper. 
Most copper ores are sulfide ores, composed 
chiefly of copper sulfide but also contaiping a 
significant amount of iron sulfide as an impurity 
plus recoverable trace amounts of silver and gold. 
Ore concentrates most often are reduced to the 
metallic state by a pyrometallurgical process. 
Traditionally, the concentrated ore is smelted in 
a reverberatory furnace to produce a copper sul- 
fide-iron sulfide matte, and the matte is oxi- 
dized in a converter to convert the FeS to iron 
oxides, which separate out in a slag, and to bum 
off the sulfur from the CuS, leaving blister cop- 
per, which contains at least 98.5% copper. Fire 
refining of blister copper removes most of the 
oxygen and other impurities, leaving a product 
at least 99.5% pure, which is cast into anodes. 
Finally, most anode copper is electrolytically re- 
fined, usually to a purity of at least 99.95%. Gold 
and silver slimes are a byproduct of electrorefin- 
ing, which helps defray the cost of the electrical 
energy used to refine the anode copper. The re- 
sulting cathodes are the normal end product of 
the producer companies, and are a common item 
of commerce. In recent years many producers have 
installed continuous cast rod mills, which convert 
cathode copper to wire rod. Primary producers may 
also convert the cathode to cakes or billets for sale 
to brass mills. The consumption of refined copper 
(mostly cathodes) in the United States was about 
1.8 million t (3.9 billion Ib) in 1983, about 19% of 
the world total of 9.3 million t (20.6 billion Ib). 

Hydrometallurgical processing is an alternative to 
pyrometallurgical processing that has more recently 
become commercially important, particularly for 
nonsulfide ores (oxides, silicates or carbonates). 
Waste dump leaching followed by cementation is 
one common hydrometallurgical process, although 
others such as vat leaching or agitation leaching, 
both of which require richer ores, have also become 
important. In dump leaching, water is percolated 
through waste dumps formed from rejected mate- 
rials from mining (overburden) too low in copper to 
justify pyrometallurgical processing. The process 
leaches out (dissplves) some of the remaining cop- 
per. The copper in the pregnant leach liquor may be 
recovered by a process called celilentation; in this 

process, the liquor is passed over scrap steel, upon 
which the copper precipitates from solution. Impure 
copper precipitates then are sent to a convelter or 
smelting furnace for pyrometallurgical refining. 

The liquor from leaching operations can be con- 
centrated and purified by solvent extraction to pro- 
duce an electrolyte suitable for electrowinning. In 
electrowinning. copper is extracted electrolytically 
from the electrolyte much as anode copper is elec- 
trorefined. The chief difference is that the copper is 
p,resent in an enriched electrolyte instead of as im- 
pure copper anodes. With modem techniques elec- 
trowon copper is essentially equal in quality to that 
produced by electrolytic refining. 

The box at lower left in Fig. 5 represents the 
portion of'copper supply provided by scrap. This 
portion is substantial: nearly half of the copper 
consumed id-the United 'States each year is de- 
rived from recycled s k i p .  (Runaround scrap, 
which is scrap recycled within a particular plant, 
i s  not hclu+4 in these statistics,) About 30 to 40% 
of the scrap is fed into the smelting or refining 
stream and thus quickly loses its identity. The re- 
mainder is consumed directly by brass mills, by 
ingot makers (whose main function is to melt scrap 
into alloy ingot for use by foundries), by foundries 
themselves, and by others. such as the chemical, 
aluminum and steel industries. 

The box labeled "Copper consumed" in Fig. 
5 represents the total tonnage of refined copper 
plus the copper content of scrap consumed di- 
rectly by fabricator companies. To this sum are 
added the amounts of various alloying elements 
used in producing copper alloys, and the alloy 
content of the directly consumed scrap, to obtain 
"Metal consumed." 

t 1, 

Capper Fabricaton. The fourclasses of copper fab- 
ricators together consume about 97% of the ,total 
output of the copper producers. Other industries, 
such as the steel, aluminum and chemical indus- 
tries, consume the remaining 3%. As shown in 
Fig. 5,, wire &I mills and brass mills are roughly 
equal in output: on the average, each produces 40 to 
50% of total mill pmducts. Foundries account for 
roughly 8% of,the fabripated 
powder plants about 1%. 

Wire mills make copper wire and cable. The 
starting material is refined copper cathodes. Tra- 

Alloying 
elements 

wire md mHis 

Brass mills 

construction 

Mill produd 

lectmnic 

Industrial 

consumed consumed 8% equipment 
Copper Metal Foundries machinery and 

17% 

Tranrpartation 

10% 
- equipment Powder plants 

1% 

Alloy 
antent 
of scrap 

Dther industries m Consumer and 
general 

Fig. 5. Flow of copper from mine production and scrap collection through end use (percentages based on 1983 data) 
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Table 3. Major wrought copper and copper-base alloy systems 

coppr~-Ppcr 
6-P 

Wire Mill Shlpments 
Coppe~ . . . . . . . . . . . . .CIoooO to C 1 5 m  
Bras  Mill Shipments 
C o p p ~ ~  . . . . . . . . . . . . .CloooO to C15900. 

C16ooo to C16900, 
C18000 to C18900 

Approrlmte US. 
hipmcnts in 1983, 

UNS aumbcrs mlllionr of pounds Remarks 

2390 C1 IO00 is predominant material. 

955 Includes modified coppers, cadmium 
copper, and chromium coppers. 

475 
684 

36 

Of this, 89% is sheet, strip and plate. 
Of this, 95% is rod. 
Unleaded only: also known as phosphor Tin bronzes . . . . . . . . . .C5oooO to C53900 

Aluminum bronzes. silicon 
bronzes and manganese 
bronzes . . . . . . . . . . . .C60000 to C68400 

Copper nickels . . . . . . . . (37oooO to (372900 

bronzes. 

20 
81 
1 1  

1 IO Includes beryllium coppers, copper-iron 
alloys, tin brasses, leaded tin bronzes, 
aluminum brasses, and silicon brasses. 

c19OOo to c19900, 
c4oooO to c49900. 
c54000 to c54900. 
C68500 to 139900 

ditionally, cathodes have been melted and then 
cast into winbars, followed by hot rolling to wire 
rod. More recently, continuous casting has been 
chosen for new planp or for major renoyation of 
older plants. Facilitiqs for producing wire rod may 
be integrated into a refinery, be. a separate opera- 
tion or be integrated into a wiredrawing plant. 

Wire rod is cold drawn to final dimensions 
through a series of dies. The cold drawn wire 
may or may not be annealed, depending on re- 
quirements. Wire may be used as a single con- 
ductor. but more often is fabricated into a stranded 
condudor; most copper wire is insulated. Var- 
ious types of electrical cable are produced from 
individual conductors, each of which may be 
stranded and/or insulated Lparately beTore being 
incmporated into the finished cable. 

Brass mills melt and alloy feedstock to make 
sheet, strip, plate, tubing, rod, bar, mechanical 
wire, forgings and extrusions. Of the feedstock 
used by brass mills, about half is scrap and about 
half is virgin metal. Fabricating processes such 
as hot rolling, cold rolling, extrusion and draw- 
ing are employed to convert the melted and cast 

mills are secondary mills that do not melt and 
cast the feedstock M y  fabricate into mill prod- 
ucts, but merely reroll strip to thinner gages or  
redraw tubing or mechanical wire to smaller di- 
mensions. 

About 40% of the output of U.S. brass mills is 
~ ~ l l o y e d  copper and high-copper alloys -chiefly 
in such forms as plumbing and air-conditioning 
tube, busbar and roofing sheet. Copper alloys com- 
prise the remaining 60%. and are distributed ap- 
proximately as indicated in'Table 3. The severd 
varieties of leaded brass rod (which exhibits out- 
standing machinability and good corrosion tesis- 
tance) and unleaded brass strip (which has high 
strength, cbrrosion resistance, excellent formability 
and good electrical properties) constitute about 
three-farths of the total tonnage of wrought copper 
alloys shipped from U.S. brass mills. Other alloy 
types of commercial significance include tin 
bronzes, which are noted for their,excelIent cold 
forming behavior; tin brasses, known for out- 
standing corrosion resistance; copper nickels, which 
are particularly resistant to seawater; nickel Silvers, 
which combine a silvery appearance with good 
formability and corrosion resistance; beryllium cop- 

feedstock into wrought mill products. some brass 

pers, whch c+n provide outstanding strength when 
hardened; and aluminum bronzes, which have high 
strength along with good resistance to both chemical 
attack and mechanical abrasion. 

Foundries use predoyed ingot, scrap and vir- 
gin metal as raw materials. Their chief products 
are shape castings for many different industrial 
and consumer goods, the most impoaant of which 
are plumbing products, industrial valves and 
bearings. 

Powder plants produce powder metallurgy parts, 
chiefly sintered bronze bushings. 

APPLICATIONS OF COPPER 
e AND ITS ALLOYS 

The five major market categories at far right 
in Fig. 5 constitute the chief customer industries 
of the copper fabricators. Of the chief customer 
industries, the largest is building construction, 
which purchases large quantities of electrical wire, 

tube and parts for electrical, plumbing, heating and 
air-conditioning systems, and for builders' hardware 
and architectural uses. Next are electrical and elec- 
tronic products, including those for telecommunica- 
tions, nonconsumer electronics, wiring devices, 
electric motors and power utilities. The industrial 

road vehicles. Transportation equipment includes 
on-road vehicles, railroad equipment and aircraft 
parts; automobile radiators and wiring harnesses are 
two of the most important his category. 

include elec- Finally, consumer and gen 
trical appliances, fasteners and closures, ordnance, 
consumer electronics, coinage, jewelry and various 
household products. 

the total tonnage of wrought 
d by U.S. fabricator plants is 

represented by the 15 application categories listed 
in Table 4. In'the three categories that pccount 
for the greatest tonnages -telecommunications, 
automotive, and plumbing and heating-a con- 
tinuing effort h k  been made to conserve mate- 
rials and to manufacture products more effi- 
ciently. Most often this effort involves redesign 
of components, and is accomplished through re- 
ductions in material gage. In some instances, such 
as small motors for appliances and other devices, 
there is a trend toward using more copper for each 
unit to increase the energy efficiency of the end 
product. In the wiring of buildings, copper's usage 
intensity has also increased due to 'an ever- 
increasing use of electricity. 

Table 4 also shows the mill products used in each 
application category, plus the property or properties 
that dictate the use of copper or its alloys. High 
electrical conductivity is a major reason for choos- 
ing copper in ten of the sixteen categories, corrosion 
resistance a major reason in eight, ease of fabri- 
cation (including good machinability and good for- 
mability) in eight (although ease of fabrication is a 
significant factor in all sixteencategories), and good 
heat-transfer properties in five. 

Table 4. Maior end-use applications lor copper and copper alloys in the United States-1983 

-h Lo(.l Rloeipdmitlpmduetr Rilelpll -(s) lor d a g  T 
%of 

Plumbing and heating . brass rod, Corrosion resistance, machinability, heat 

Building wiring . . . . . Electrical properties 
Telecommunications . . Electrical properties 
In-plant equipment . . . . . . . . . 9.7 

transfer 

All Corrosion resistance, wear resistance., 
electrical properties, heat transfer, 
machinability 

Automotive: automobiles, 
trucks and buses . . . . . . . . . 9.4 

Power utilities . . . . . . . . . . . . 7.2 
Ai conditioning and 

Brass and copper strip. 

Copper w& and bar 

Heat transfer, electrical properties. 

Electrical properties 
copper wire corrosion resistance 

commercial refrigeration . . . 6.5 Copper tube and wire Heat transfer, formability. electrical 
properties 

Electmnics . . . . . . . . . . . . . . . 5.9 Alloy strip, copper wire 
Industrial valves and fittings 3.8 Brass rod, castings Corrosion resistance. machinability 
Lighting and wiring devices . . 2.8 Alloy strip, copper wire Electrical properties 
Appliances and extension 

Military and commercial 

Builders' hardware . . . . . . . . . 
Fasteners and closures . . . . . 1.2 Brass wire and strip Corrosion tesistance, formability, 

Electrical properties, formability 

cords . . . . . . . . . . . . . , . . 2.7 

ordnance . . . . . . . . . . . . . 2.0 Brass strip and tube Ease of fabrication 

Copper wire and tube Electrical properties, heat tqnsfer 

1.6 Brass rcd and strip Corrosion resistance, formability, aesthetics 

machinability 
Coinage . . . . . . . . . . . . . . . . . 1.1 Alloy and copper strip Ease of fabrication, corrosion resistance, 

electrical properties, aesthetics 
Other . . . . . . . . . . . . . . . . . . . 9.0 All various 
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mined and being 
d in use 

Reserves not yet mil wd 

Fig. 6. United States copper m&es and resources 

the U.S. Bureau of Mines estimated that there 
were 199 billion Ib of known wpmr r e s ~ ~ e s  in 

COPPER SUPPLY AND RESOURCES 

in Fig. 6 as a hypothetical "cone of se- 
sources." In this representation. the richest ores 

y about 2.3 billion 
consumed in 1978. 

m at the tip of the cone. up to now, man has 
diwvered,  extracted and used only a slicp; off 
the tip ofJhtxone. Behind that slice are the known 
copper resetves that haw been disco 
yet mined. Below the known reseryes are the rest 
of the earth's resources, only a fraction of which 
m known to be economically recoverable using 
current methods ofextractive metallurgy. In 1983, 

Not only are the& substantial copper reserves 
in the United States (enough ta enstlie self-suf- 

Year of estimate 

US. Bureau of Mines estimates in hillions of pounds 
of copper content 

Ftg. 7. United States copper, re- 
serves 

Copper Tubular Products 

process waters to seawater to 
an extremely broad range af strong and dilute oc- 
ganic and inorganic chemicals. In the automo- 
tive and aerospace indqtries, copper tube is used 
for hydraulic lines, heat exchangers (such as au- 
tomotive radiators), air conditioning systems and 
various formed or machined fittings. In marine 
service. copper tube and pipe are used to carry 
potable water, seawater and other fluids, but their 
chief application is in tube bundles for condens- 
ers, economizers and auxiliary heat exchangers. 
Copper tube and pipe are used in food and bev- 
erage industries to carry process fluids for beet 
and cane sugar refining, for brewing of beer and 
for many other food processing operations. In the 
building trades, copper tube is used widely for 
heating and air conditioning systems in homes, 
commercial buildings, and industrial plants and 
offices. Table 1 summarizes the copper alloys that 
are standard tube ailoys, and gives ASTM spec- 
ifications and typical uses for each of the alloys. 

Frequently, resistance to corrosion is a critical 
factor in selecting a tube alloy for a specific ap- 
plication. Mormation that can help determine the 
alloy(s) most suitable for a given type of service 
is given in the article "Corrosion Characteristics 
of Copper and Copper Alloys," (page 7-35). 

ate almost always some form of 

ng any of a wide variety of spe- 
compression fittings are all com- 

mon. 
Properties of Tubs. As with most 

ucts, the mechanical properties of 
depend on priar processing. With 
not so much the methods used to produce Nbe, 
but rather the 
that has the &re 
2 summarizes t 
t ~ b e  alhys in their most widely used conditions. 

PflODUCTION OF TUBE SHELLS 
Copper tubular products are produced by two 

different processes: 

By extruding or piercing billets 
By forming strip into tubular shape and weld- 
ing. 

hirusion of copper and copper alloy tube shells 
is done by heating a billet of material above the 
recrystallization temperature, and then forcing 

by-starling with a hollow bilIet or by a two-step 
operation in which a solid billet is first pierced 
and then extruded. 

Extrusion pressure varies ,with alloy compo- 
sition. Alloy,, C36000 (61 SCu-3Pb-35.5Zn) re- 
quires a relatively low pressure. whereas C26000 
(70Cu-30Zn) and C44300 (71SC11-1Sn-27.5Zn- 
0.06As) requite the highest pressure of all the 
brasses. Most of the coppers require an extrusion 
pressure interrne+tiate betweeo those for C26OOO 
and C36000. 0 1 5 0 0  (70Cu-30Ni) quires a very 
high extrusion pressure. 

Extrusion pressure also depends pn billet tem- 
perature, extrusion ratio (the rafio of the cross- 
sectional area of the billet to that of the e m d e d  
section), speed of extrusion and degree of lubri- 
cabon. The flow of metalfduring extrusion de- 
pends on many factors, including copper content 
of the alloy, amount of lubricant, and die design. 

Rotary piercing on a Mannesmann mill is another 
method commonly used to produce seamless pipe 
and tube from copper and certain cupper alloys. 
Piercing is the most severe forming operation 
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Copper 
Statistics and Information 

Copper is usually found in nature in association with sulfur. Pure copper 
metal is generally produced from a multistage process, beginning with the 
mining and concentrating of low-grade ores containing copper sulfide 
minerals, and followed by smelting and electrolytic refining to produce a 
pure copper cathode. An increasing share of copper is produced from 
acid leaching of oxidized ores. Copper is one of the oldest metals ever 
used and has been one of the important materials in the development of 
civilization. Because of its properties, singularly or in combination, of 
high ductility, malleability, and thermal and electrical conductivity, and its 
resistance to corrosion, copper has become a major industrial metal, 
ranking third after iron and aluminum in terms of quantities 
consumed. Electrical uses of copper, including power transmission and 
generation, building wiring, telecommunication, and electrical and 
electronic products, account for about three quarters of total copper 
use. Building construction is the single largest market, followed by 
electronics and electronic products, transportation, industrial machinery, 
and consumer and general products. Copper byproducts from 
manufacturing and obsolete copper products are readily recycled and 
contribute significantly to copper supply. 

e Publications 

If you are interested in receiving an email notice when a publication is added to this page, 
please refer to Minerals Information List Services. 

(To view or print a document in PDF format, download the free Adobe Acrobat Reader.) 

Annual Publications 

M in era1 Com modity Sum ma ries : Copper 
PDF Format: 
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ittp://minerals.usgs.gov/minerals/pubs/commodity/copper/index. html 3/4/2004 
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Mineral Industry Surveys: Copper 
PDF Format: 
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2003: I Jam I Eeb I .?ar I Apr I M3.y 
XLS Format: 

Special Publications 

2000 

_- Jun I JIJI I & 

Juri I I!! I AB9 .~ Nov I 

o Contacts 

USGS Commodity Specialist 
Daniel L. Edelstein 
Phone: 703-648-4978 
Fax: 703-648-7757 
Email : dedelste@usgs.gov 

0 USGS Resource Specialist 

o Links 

Cop per-De-vd~p mel7_t_Asmciation 
1-nternational Copper Study Group 

;kip Naviqation Links 
I I I I I I I I  11 U fl 

~ttp://minerals.usgs.gov/minerals/pubs/commodity/copper/index. html 3 /4/2 004 

mailto:dedelste@usgs.gov


U. S. Deuartrnent of the Interior 
u , s . . ~ e . o l o g ~ c ~ ~ . ~ s ~ . ~ ~ y  
Minerals-Lny2ormation 
988 National Center 
Reston, VA 20192 USA 

URL: http://minerals. usgs.gov/minerals/pubs/commodity/copper/index. html 
Maintained by: rcallaghan@usgs.gov 
Lust modijication: I 7-Feb-2004@12:24 

Contact: Daniel L. Edelstein (dedelste@usgs.goy) 

http://minerals.usgs.gov/minerals/pubs/commodity/copper/index. html 3/4/2004 
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Trends in U S .  Copper and Scrap and Effects of Product 
Shifts 

Introduction 

Copper alloy scrap provides about half of the copper consumed in the United States 
each year. Copper alloy cast products depend on this scrap stream for production of 
100% of the ingot and other furnace charge metal. Automotive radiator and cast 
plumbing product scrap have been important components to the scrap used by the U.S. 
scrap smelting industry. Both are undergoing rapid change in the U.S. but for very* 
different reasons. This paper describes the impact of the aluminum radiator on the 
copperhrass radiator market in the U.S., Europe and Japan and the reaction of the 
copper industry to this market loss. New lead-free plumbing alloys employing bismuth or 
bismuth and selenium are gaining market share and will be a factor in recycled material. 
Concerns about alloy contamination are discussed and the reasoning on this issue in 
the U.S. elaborated upon. 
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Exhibit 5 

Topics 

Innovative 
Technology 

Copper Applications in 
General Interest 
*Scrap Terminology and Classifications 
Anon. 
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Electrical 
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Architecture 
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Automotive 

General interest 

Metallurclv of Comer 
& Comer Alloys 

Industrial & Marine 
Applications 

Innovations Home 

Disclaimer 

Return to 
Cower.org home 

I 

June 1999 

Scrap arises in many forms and from many sources. To facilitate sales, 
purchases, and pricing, dealers and merchants classify scrap in several 
ways: 

0 by copper content or composition (No. 1 or No. 2 copper scrap, red 
or leaded yellow brass scrap, copper-based or nickel-based scrap), 

0 by use (refinery scrap, smelter scrap, brass mill scrap), 
0 by appearance (bare bright or burnt wire, mixed heavy or light 

scrap) 
0 by source (turnings, borings, cartridge cases, old radiators, 

electronic scrap) 

For purposes of analyzing scrap consumption, a broad but very useful 
classifiation is old scrap vs. new scrap. Old or post-conslimer scrap is that 
which has been used by a consumer. New scrap is material that is 
generated during the manufacturing process. It includes both prompt- 
industrial and return scrap. For example, new scrap arises when molten 
copper is cast into shapes (cakes, billets, ingots, wirerod, etc.); it arises 
when shapes are converted into semi-fabricated products (strip and sheet, 
rod and bar, tube, wire, etc.); and it arises when these semis are used to 
manufacturer products for the electrical and electronic, building, 
transportation, industrial, and consumer markets. 

Home or run-around scrap is usually generated and remelted in the same 
facility. For example, a fully integrated copper and copper alloy strip and 
sheet producer sends the scrap generated from milling and edge trimming 
operations back to the casting shop, where it is remelted and cast into 
cakes. The type of recycling is generally not recorded in the scrap 
statistics. However, for a mill that does not cast its own shapes, scrap 
arising from edge trimming, slitting, and off-spec production is sent to a 
primary mill for remelted and casting. Because this material is sold or toll 
processed, it generally is counted in the recycling statistics. 

New scrap also includes prompt-industrial and retum scrap. Prompt- 
industrial scrap arises in the form of the form of turnings, stampings, 
cuttings, etc., when semi-fabricated products are converted into parts. 
Examples include turnings generated when brass rod is machined to 
produce faucets and valves, and webbing that is left after leadframes or 
connectors are stamped from strip. 

Usually this material is returned to the mill that supplied the semi-fabricated 
products, hence the term "return scrap". Most of this business is done on a 
toll basis. Essentially, the value of the return scrap is taken as a credit 
against a new order of rod or strip. However, if the parts are machined or 
stamped from imported material, the scrap may be sold to a mill or to a 
merchant. Return scrap makes up the bulk of the material in the new scrap 
category. 
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Scrap that arises rises further downstream and is out of the manufacturing 
loop, for example, when the plumber installs the tube or the electrician 
installs the wiring, is usually classified as old scrap, even though it has not 
been used by the consumer. This scrap is usually sold to a merchant or 
dealer, who, in turn, sells it to a mill or other 
processor. A 

Page 2 of 2 

About CDA I Market Areas I Resources and Tools I Education I Comer and the Home I Copper and the Environment I @c 
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Exhibit 7 
US. Total Exports of Copper and Copper Alloy Waste and Scrap (HTS 7404.00), 1999-2003 

Volume in Metric Tons, Value in $1000, Average Unit Value in $lkg. 

YO Change % Change 
2003 4999-2003 2002-2003 1999 2001 2002 - 

Exoort Volume 
China 
Korea 
Canada 
India 
Japan 
All Others 

Total Export Volume 

Export Value 
China 
Korea 
Canada 
India 
Japan 
All Others 

Total Export Volume 

Averaqe Unit Value 
China 
Korea 
Canada 
India 
Japan 
All Others 

Total Export Volume 

86.601 214,162 316.739 332.110 532.901 515.4% 60.5% 

67,678 86.792 71,886 40,341 39,136 -42.2% -3.0% 

20,174 32,322 27,013 20,164 15,960 -20.9% -20.8% 

-4.1% 21.9% 42,824 60.821 42,165 33,711 41,086 

28,757 28,275 36,218 47.424 50,986 77.3% 7.5% 

70,308 71,912 65,678 93,088 73,472 4.5% -21.1% 
316,342 494,284 559,699 566.838 753,541 138.2% 32.9% 

74,278 169.678 257,747 269,234 457,771 516.3% 70.0% 
87,076 62,461 46,954 58,243 8.8% 24.0% 53,542 

75,381 107,702 84,884 44,761 44,515 40.9% -0.5% 
26,630 24,199 27.823 38,740 43,912 64.9% 13.4% 
41,446 63,812 69,411 30,387 25,446 -38.6% -16.3% 
95,836 92,345 53,468 120,878 86,120 -10.1% -28.8% 

367,113 544.812 555,794 550,954 716,007 95.0% 30.0% 

$ 0.86 $ 0.79 $ 0.81 $ 0.81 $ 0.86 0.2% 6.0% 
$ 1.25 $ 1.43 $ 1.48 $ 1.39 $ 1.42 13.4% 1.8% 
$ 1.11 $ 1.24 $ 1.18 $ 1.11 $ 1.14 2.1% 2.5% 
$ 0.93 $ 0.86 $ 0.77 $ 0.82 $ 0.86 -7.0% 5.4% 
$ 2.05 $ 1.97 $ 2.57 $ 1.51 $ 1.59 -22.4% 5.8% 
$ 1.36 $ 1.28 $ 0.81 $ 1.30 $ 1.17 -14.0% -9.7% 
$ 1.16 $ 1.10 $ 0.99 $ 0.97 $ 0.95 -18.1% -2.2% 

Source: U.S. Department of Commerce, US. Total Exports. 

Prepared by Georgetown Economic Services 
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EXHIBIT 9 



Exhibit 9 
Disaggregated Exports of Copper and Copper Alloy Waste and Scrap, 1999-2003 

in Metric Tons 

7404.00.0020 
China 
% of Total 

7404.00.0045 
China 
YO of Total 

7404.00.0062 
China 
% of Total 

7404.00.0080 
China 
% of Total 

Total Copper Alloy 
Waste and Scrap 

China 
o/o of Total 

Total Copper-Based 
Waste and Scrap 

China 
% of Total 

1999 

128,511 
51,416 
40.0% 

38,608 
12,445 
32.2% 

- 

14,966 
1,335 
8.9% 

134,258 
21,406 

15.9% 

187,832 
35,186 

48.7% 

316,343 
86,602 

27.4% 

2000 

232,064 
127,468 

54.9% 

68,469 
31,936 

- 

46.6% 

24,856 
4,816 
19.4% 

168,894 
49,942 

29.6% 

262,219 
86,694 

33.1 '/o 

494,283 
214,162 

43.3% 

2001 

284,043 
177,139 

62.4% 

68,138 
30,948 
45.4% 

32,893 
16,433 
50.0% 

174,625 
92,218 

52.8% 

275,656 
139,599 

50.6% 

559,699 
3 16,738 

56.6% 

Source: U.S. Department of Commerce, U.S. Total Exports. 

2002 

257,560 
16631 2 

64.6% 

55,529 
17,066 
30.7% 

45,029 
27,41 I 

60.9% 

208,720 
121,122 

58.0% 

309,278 
165,599 

53.5% 

566,838 
332,111 

58.6% 

% Change '?fa Change 
- 2003 1999-2003 2002-2003 

366,463 185.2% 42.3% 
275,267 435.4% 65.3% 

75.1 % 

78,437 103.2% 41.3% 
37,301 199.7% 118.6% 
47.6% 

51,933 247.0% 15.3% 
38,315 2770.0% 39.8% 

73.8% 

256,708 91.2% 23.0% 
182,018 750.3% 50.3% 

70.9% 

387,078 106.1% 
257,634 632.2% 

66.6% 

753,541 138.2% 
532,901 515.3% 

70.7% 

Prepared by Georgetown Economic Services 
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Exhibit 10 
Copper Scrap and Comex Cathode Prices and Differentials, Annual Averages 1998-2003, 

Monthly Averages 2002-2003, and Weekly Samples December 2003 - March 2004 (in cents per pound) 

1998 
1999 
2000 
2001 
2002 
2003 (Jan.-Nov.) 

2002 Jan. 
Feb. 
Mar. 
Apr. 
May 
Jun. 
Jul. 
Aug. 
Sep. 
OCt. 
Nov. 
Dec. 

2003 Jan. 
Feb. 
Mar. 
Apr. 
May 
Jun. 
Jul. 
Aug. 
Sep. 
Oct. 
Nov. 
Dec. 

Dec. 4 
Dec. 11 
Dec. 18 
Dec. 24 
Dec. 31 
Monthly Ave. 

2004 Jan. 8 
Jan. 15 
Jan. 22 
Jan. 28 
Monthly Ave. 
Feb. 5 
Feb. 12 
Feb. 19 
Feb. 26 
Monthly Ave. 
Mar. 4 

No. I Scrap Comex Cathode 

73.55 
70.88 
80.67 
69.62 
70.23 
78.14 

67.12 
69.45 
72.19 
71.82 
71.98 
74.78 
71.91 
66.89 
66.80 
66.83 
71.38 
71.60 

73.67 
75.55 
74.69 
70.82 
73.95 
76.29 
73.86 
79.48 
81.96 
87.09 
92.22 

97.00 
97.00 
98.50 

101.50 
103.50 
99.50 

107.50 
108.50 
111.50 
111.00 
109.63 
116.50 
123.00 
130.00 
132.50 
125.50 
129.00 

75.08 
72.1 1 
83.97 
72.57 
71.67 
79.35 

69.79 
72.23 
74.52 
73.1 1 
73.22 
76.23 
72.33 
67.82 
67.71 
68.16 
72.57 
72.38 

75.37 
76.96 
75.72 
72.18 
75.05 
76.93 
78.06 
80.00 
81.84 
88.10 
92.68 

96.30 
97.60 

101.70 
102.65 
104.30 
100.51 

110.45 
108.20 
111.65 
112.95 
110.81 
11 7.25 
124.25 
132.80 
134.80 
127.28 
131.75 

Differential 

1.53 
1.23 
3.30 
2.95 
1.44 
1.21 

2.67 
2.78 
2.33 
1.29 
1.24 
1.45 
0.42 
0.93 
0.91 
1.33 
1.19 
0.78 

1.70 
1.41 
1.03 
1.36 
1.10 
0.64 
4.20 
0.52 

(0.12) 
1.01 
0.46 

(0.70) 
0.60 
3.20 
1.15 

1.01 

2.95 
(0.30) 
0.15 
1.95 
1.19 
0.75 
1.25 
2.80 
2.30 
1.78 
2.75 

0.80 

No. 2 ScraD Comex Cathode 

60.19 
57.53 
64.99 
58.96 
59.45 
68.38 

55.62 
57.29 
59.76 
54.00 
60.39 
71.28 
61.04 
55.64 
55.68 
56.70 
60.50 
61.31 

62.38 
63.95 
64.26 
61.80 
64.53 
67.36 
65.00 
69.43 
72.75 
77.89 
82.81 

88.50 
88.00 
89.50 
92.00 
94.00 
90.40 

97.00 
98.50 

100.50 
100.00 
99.00 

106.00 
111.00 
118.00 
121.00 
1 14.00 
118.00 

75.08 
72.1 1 
83.97 
72.57 
71.67 
79.35 

69.79 
72.23 
74.52 
73.1 1 
73.22 
76.23 
72.33 
67.82 
67.71 
68.16 
72.57 
72.38 

75.37 
76.96 
75.72 
72.18 
75.05 
76.93 
78.06 
80.00 
81.84 
08.10 
92.68 

96.30 
97.60 

101.70 
102.65 
104.30 
100.51 

11 0.45 
108.20 
111.65 
112.95 
110.81 
117.25 
124.25 
132.80 
134.80 
127.28 
131.75 

Differential 

14.89 
14.58 
18.98 
13.61 
12.22 
10.97 

14.17 
14.94 
14.76 
19.11 
12.83 
4.95 

11.29 
12.18 
12.03 
11.46 
12.07 
11.07 

12.99 
13.01 
11.46 
10.38 
10.52 
9.57 

13.06 
10.57 
9.09 

10.21 
9.87 

7.80 
9.60 

12.20 
10.65 
10.30 
10.11 

13.45 
9.70 

11.15 
12.95 
11.81 
11.25 
13.25 
14.80 
13.80 
13.28 
13.75 

Source: US Geological Survey Copper Annual Table 13 (scrap) and Table 12 (Comex high grade first position cathode price); USGS Monthly 
Mineral Industry Surveys Tables 12 and 13; and American Metal Market (daily Nonferrous Scrap Prices and Market Guide, Comex Spot Price) 
No. 1 copper scrap prices are estimated buying prices for carload lots for brass mill scrap. No. 2 scrap prices are estimated buying prices 
for carload lots for refiners' copper scrap. 

Prepared by Georgetown Economic Services 
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