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Domestic survey data and tables were prepared by Hodan A. Fatah, statistical assistant.

in 2016, u.s. production of metallic abrasives was 
188,000 metric tons (t), with a value of $126 million, and 
apparent consumption of all forms of metallic abrasives was 
213,000 t. u.s. shipments of metallic abrasives were 204,000 t 
valued at $151 million (table 4). estimated production of fused 
aluminum oxide in the united states and canada, combined and 
rounded to the nearest 5,000 t, was 10,000 t with an estimated 
value of $1.7 million (table 2). u.s. apparent consumption of 
fused aluminum oxide was estimated to be 140,000 t. u.s. silicon 
carbide production was estimated to be 35,000 t, rounded to the 
nearest 5,000 t, with an estimated value of $25.9 million (table 2). 
u.s. apparent consumption of crude silicon carbide was 
estimated to be 118,000 t. 

abrasives play an important role in the fashioning and 
finishing of many products with a wide range of applications. 
abrasives are natural or manufactured substances that are used 
to abrade, clean, etch, grind, polish, scour, or otherwise remove 
solid material by rubbing action (as in a grinding wheel) or 
impact (as in pressure blasting). the most important physical 
properties for abrasives are character of fracture (cleavage), 
friability (tendency to break into smaller particles), grain shape 
and size, hardness (scratch hardness), purity (uniformity), 
and toughness (rigidity). additional properties considered for 
application include availability, bonding characteristics, cost, 
and thermal stability. manufactured abrasives are made from 
metals or minerals by heating or chemically treating them to 
enhance or give them abrasive properties.

manufactured abrasives generally dominate high-grade 
abrasives markets as opposed to natural abrasives because they 
have superior physical properties, more uniform quality, and can 
be tailored to meet users’ needs. consequently, manufactured 
abrasives typically are characterized by premium prices relative 
to natural abrasive minerals. even though manufactured 
abrasives are usually more expensive, their durability and 
efficiency have proven to be more cost effective, and they 
are preferred in many industrial applications, such as metal 
finishing, cutting, and polishing. In the United States, large 
quantities of manufactured abrasives also are used in cutting and 
finishing wallboard and timber. The abrasives market is mature, 
and the use of various manufactured abrasive materials is fairly 
well defined by application.

this report includes information on the following abrasives 
manufactured in the united states: aluminum-zirconium oxide, 
boron carbide, fused aluminum oxide, metallic shot and grit, and 
silicon carbide. in some cases, united states production data 
were combined with output from canada to avoid disclosing 
company proprietary data and still provide useful information 
on the overall united states-canada market. trade data in this 
chapter are from the u.s. census bureau. all percentages in the 
chapter were calculated using unrounded data.

Metallic Abrasives

Production.—in 2016, nine companies operating 10 plants 
within the united states produced metallic abrasives (table 3). 
data on u.s. production and shipments of metallic abrasives 
were based on a survey of domestic producers conducted by 
the u.s. Geological survey (usGs) and were estimated for 
nonreporting producers on the basis of previously reported data 
and industry trends.

four companies reported production of steel shot and grit 
in 2016, which accounted for most of the metallic abrasives 
produced domestically (table 4). u.s. production of steel 
shot and grit in 2016 decreased by 9% to 186,000 t compared 
with that of 2015. estimated production of cut wire shot by 
u.s. producers decreased to 1,890 t from 2,190 t in 2015. six 
companies reported production of cut wire shot in 2016, and 
most of that was cut from carbon steel wire and stainless steel 
wire. Other products reported included shot cut from aluminum, 
copper, and zinc wire. One company reported production 
of steel nuggets, a wrought carbon steel blast medium with 
properties similar to those of steel shot.

Consumption.—metallic abrasives were used primarily as 
loose particles propelled at high velocities for blast cleaning or 
to improve the properties of metal surfaces. Principal consumers 
included foundries, machine tool industries, metalworking 
plants (particularly those supporting the automotive and aircraft 
industries), and steel manufacturers.

during 2016, shipments of steel shot and grit by u.s. 
producers decreased by 9% to 202,000 t compared with those in 
2015 (table 4). domestic shipments of cut wire shot decreased 
to an estimated 1,820 t compared to the revised quantity of 
2,060 t in 2015. u.s. apparent consumption of all forms of 
metallic abrasives in 2016 was about 213,000 t, compared with 
223,000 t in 2015. apparent consumption for metallic abrasives 
was calculated as production plus imports minus exports.

Prices.—the usGs compiles survey data on the value of 
production and shipments but does not collect price data. the 
average unit value for u.s. production of steel shot and grit 
in 2016 was $640 per ton, and the average unit value for sales 
of all steel shot and grit by u.s. producers was $709 per ton 
(table 4). the estimated average unit value for u.s. production 
of cut wire shot in 2016 was $3,750 per ton, and the estimated 
average unit value for sales of cut wire shot by u.s. producers 
was $4,260 per ton. the average free alongside ship (f.a.s.) unit 
value for metallic abrasives exported from the united states 
during 2016 was $1,250 per ton, and the average customs unit 
value of imports was $542 per ton (tables 5, 6).

Foreign Trade.—during 2016, the united states exported 
metallic abrasives to 43 countries and imported metallic 
abrasives from 18 countries. u.s. exports of metallic abrasives 
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decreased by 20% during the year to 28,600 t valued at 
$35.7 million (table 5). mexico (60%), canada (20%), and 
china (11%) were the leading recipients of united states 
exports of metallic abrasives in 2016. u.s. imports totaled 
54,100 t valued at $29.3 million (table 6). the majority of the 
imports came from sweden (50%), canada (20%), china (12%), 
Germany (6%), and Japan (5%).

Fused Aluminum Oxide and Aluminum-Zirconium Oxide

Production.—Production data for crude and high-purity 
fused aluminum oxide in this report were obtained by the usGs 
from producers in canada and the united states. the data were 
collected from two companies that operated four plants and 
represented the entire canada and united states fused aluminum 
oxide industry (table 1). saint-Gobain abrasives operated a 
fused aluminum oxide plant in the united states (Huntsville, 
aL), and saint-Gobain ceramic materials canada inc. operated 
an aluminum-zirconium oxide plant in canada (chippewa, 
Ontario). Washington mills electro minerals corp. operated 
fused aluminum oxide plants in canada (niagara falls, Ontario) 
and the united states (niagara falls, nY). Quantity data from 
the two countries were combined to avoid disclosing company 
proprietary data and were as reported by the producers, 
estimated for nonreporting producers, and rounded to the nearest 
5,000 t. estimates were based on previously reported data 
and industry trends.

estimated production of crude fused aluminum oxide in 2016 
was an amount rounded to 10,000 t, with an estimated value 
rounded to $1.7 million (table 2). the quantity and value were 
essentially unchanged compared with 2015 crude fused aluminum 
oxide production. High-purity fused aluminum oxide output was 
withheld to avoid disclosing company proprietary data.

during 2016, fused aluminum-zirconium oxide for abrasive 
applications, such as resin-bonded grinding wheels, was 
produced at one plant in the united states belonging to saint-
Gobain abrasives and at one plant in canada belonging to saint-
Gobain ceramic materials canada inc. the general production 
trend indicates that the market is stable and relatively unchanged 
from previous years. Production data from these plants were 
withheld to avoid disclosing company proprietary data.

Consumption.—crude fused aluminum oxide has many 
end uses. Specific applications in 2016 included antislip 
additives, bonded abrasives (such as abrasive grains that are 
made to adhere to each other and then are pressed or molded 
into abrasive tools), buffing and polishing compounds, coated 
abrasives (such as abrasive grains glued to a backing of paper 
or cloth), dry or wet blasting media, and tumbling media. fused 
aluminum oxide in a micropowder form was used for industrial 
and electronic applications that require fine surface finishing. 
Fused aluminum oxide does not face any significant substitution 
threats at present because it is generally a very cost-effective 
abrasive. the total u.s. apparent consumption of crude fused 
aluminum oxide increased by 7% in 2016 and was estimated to 
be 97,000 t. apparent consumption was calculated as imports 
minus exports to avoid disclosing company proprietary data.

Prices.—according to the usGs canvass of domestic 
producers, the estimated unit value of crude fused aluminum 
oxide produced in the united states and canada during 2016 

was $170 per metric ton at the point of production. Prices 
of abrasive grain produced from these materials and sold to 
consumers were significantly higher. 

average unit values of fused aluminum oxide traded by 
the united states in 2016 are based on u.s. census bureau 
data. the average f.a.s. value for u.s. exports of crude fused 
aluminum oxide during the year was about $3,280 per ton 
(table 5). export values ranged from $1,350 per ton (canada) 
to $11,000 per ton (Japan). the average import customs value 
of crude aluminum oxide during the year was $418 per ton 
(table 6), with values ranging from $499 per ton (china) to 
$561 per ton (Singapore), and those of ground and refined 
imports averaged $1,360 per ton and ranged from $829 per ton 
(brazil) to $1,860 per ton (france). 

Foreign Trade.—compared with those of the previous year, 
crude fused aluminum oxide exports in 2016 decreased by 5% 
to 14,200 t valued at $46.7 million (table 5). Of the exports 
shipped to 40 countries, 48% went to canada, 21% to mexico, 
and 10% to Germany.

during 2016, imports of crude fused aluminum oxide increased 
by 6% to 111,000 t valued at $46.6 million compared with those 
of 2015 (table 6). some of the imported crude fused aluminum 
oxide was thought to be refractory-grade material, which would 
not have been used in abrasive applications. china accounted 
for 57% of the crude imports received, followed by canada 
(8%), and Singapore (4%). Imports of ground and refined 
fused aluminum oxide decreased by 26% to 43,200 t valued 
at $59.0 million. austria accounted for 24% of the ground and 
refined imports received, followed by Brazil (18%), Germany 
(17%), canada (11%), china (9%), and Hungary (7%). 

World Review.—china was the world’s leading producer of 
fused aluminum oxide with an estimated production capacity 
of 800,000 metric tons per year (t/yr); Germany was the 
second-ranked producer with an estimated production capacity 
of 80,000 t/yr.

Silicon Carbide

Production.—One company, Washington mills Hennepin, 
inc., in Hennepin, iL, produced abrasive-grade silicon carbide 
in the united states during 2016 (table 1). this company also 
produced similar amounts of metallurgical-grade silicon carbide. 
a second company, superior Graphite co., in Hopkinsville, 
KY, produced a small quantity of silicon carbide, primarily 
intended for use in heat-resistant products rather than abrasives. 
u.s. silicon carbide production was an estimated 35,000 t 
during 2016, and the value of production was an estimated 
$25.9 million, about the same as the previous year (table 2). 
about 50% of the production data were reported by producers, 
and the remaining 50% were estimated for nonreporting 
producers. estimates were based on previously reported data 
and industry trends.

Consumption.—abrasive-grade silicon carbide has many end 
uses. Specific applications in 2016 included antislip abrasives, 
blasting abrasives, bonded abrasives, coated abrasives, polishing 
and buffing compounds, tumbling media, and wiresawing 
abrasives. u.s. apparent consumption of silicon carbide (crude 
and refined) in 2016 was about 144,000 t compared with 
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155,000 t in 2015. apparent consumption for silicon carbide was 
calculated as estimated production plus imports minus exports.

Prices.—according to information from industry sources, the 
average unit value of abrasive-grade silicon carbide at the point 
of manufacture was $740 per ton in 2016, which was unchanged 
compared with that of 2015. the average f.a.s. unit value for u.s. 
crude silicon carbide exports in 2016 was $1,620 per ton, a 12% 
increase compared with that of 2015. the average f.a.s. unit value 
for u.s. ground silicon carbide exports was $3,810 per ton, a 53% 
increase compared with that of 2015 (table 5).

the average customs unit value of crude silicon carbide 
imports in 2016 decreased by 18% to $452 per ton. china was 
the largest supplier of crude silicon carbide to the united states 
in 2016, providing 57,700 t of material. crude silicon carbide 
imports from china had an average unit value of $450 per ton, a 
12% decrease compared with that of 2015. the average customs 
unit value of ground and refined imports from all countries 
was $1,620 per ton, a decrease of 5% compared with that of 
2015 (table 6). Ground and refined imports from China had an 
average customs unit value of $948 per ton, a 14% decrease 
compared with that of 2015.

Foreign Trade.—in 2016, the total quantity of u.s. crude 
silicon carbide exports decreased by 75% to 2,590 t valued at 
$4.19 million (table 5). Of the exported crude silicon carbide 
material shipped to 19 countries, 81% was shipped to norway 
and 9% was shipped to Mexico. Exports of ground and refined 
silicon carbide in 2016 decreased by 55% to 4,230 t valued 
at $16.1 million. Of the exported refined and ground material 
shipped to 34 countries, 48% was shipped to canada, 19% to 
norway, 15% to mexico, and 9% to Japan.

in 2016, the united states imported crude silicon carbide from 
13 countries and imported ground and refined silicon carbide 
from 20 countries. imports of crude silicon carbide decreased 
by 20% during the year to 85,700 t valued at $38.7 million 
(table 6). Imports of silicon carbide in ground or refined form 
decreased by 6% to 29,900 t valued at $48.4 million. china 
accounted for 67% of the crude silicon carbide imports, 
followed by the netherlands with 17% and south africa with 
9%. China accounted for 52% of the ground and refined silicon 
carbide imports, followed by brazil with 20% and russia 
with 6%. some of the imports from china may have included 
metallurgical-grade material. 

World Review.—in 2016, china again was the world’s leading 
producer of silicon carbide. With all grades and end uses of 
silicon carbide combined, china held more than a two-thirds 
share of the global market. china had an estimated production 
capacity of 455,000 t/yr of silicon carbide. norway was the 
second-ranked producer of silicon carbide with an estimated 
production capacity of 80,000 t/yr.

Boron Carbide

Washington mills electro minerals corp. was the only 
commercial producer of boron carbide in the united states 
during 2016 (table 1). boron carbide was used as an abrasive 
for lapping and ultrasonic cutting operations previously 
possible only with diamond dust; it was also molded to form 
highly wear-resistant products, such as armor, powdered 
metal, ceramic-forming dies, pressure-blasting nozzles, thread 

guides, and wire-drawing dies. boron carbide also was used 
in nuclear applications, such as neutron-absorbing shielding 
and reactor control rods (Washington mills electro minerals 
corp., undated). domestic production and pricing data for boron 
carbide were withheld to avoid disclosing company proprietary 
data, and trade data were not available.

Outlook

Abrasives markets are influenced by activity in the 
manufacturing sector in the united states and by economic 
trends. this is particularly true of manufacturing activities in the 
aerospace, automotive, furniture, housing, silicon wafers, and 
steel industries. although abrasives markets are linked to these 
end-use manufacturing sectors, growth in these sectors may not 
necessarily lead to an increase in abrasives consumption. 

The U.S. abrasives markets also are influenced by 
technological trends. improved manufacturing technology 
has resulted in surface quality that requires fewer grinding 
and finishing operations that use abrasives. Less expensive 
imports coupled with higher domestic production costs and 
low domestic production capacity continue to challenge u.s. 
producers of fused aluminum oxide and silicon carbide to 
maintain market share. competition from developing nations, 
especially china, is likely to lead to further decreases in 
domestic output. china has become a dominant force in fused 
aluminum oxide and silicon carbide production in recent years, 
which has changed the makeup of the manufactured abrasives 
market. Lower priced chinese exports have displaced and 
are expected to continue to displace manufactured abrasives 
produced in europe and north america. the traditional 
suppliers among the Western industrialized nations are expected 
to continue consolidating and contracting (Lismore, 2013).

the aerospace and automotive industries are likely to 
continue to have significant indirect influences on demand 
for manufactured abrasives used by metalworking operations 
supporting those sectors. the housing construction sector in 
north america is expected to continue to have an indirect 
influence on demand for manufactured abrasives because of the 
large volumes of manufactured abrasives used in cutting and 
finishing wallboard and timber.
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Quantity3 value Quantity3 value
Product (metric tons) (thousands) (metric tons) (thousands)

aluminum oxide4 10,000 $1,700 10,000 $1,700
silicon carbide5 35,000 25,900 35,000 25,900

tabLe 2
estimated PrOductiOn Of aLuminum OXide and siLicOn carbide abrasives

in tHe united states and canada1, 2

2015 2016

1table includes data available through July 18, 2017. data are rounded to no more than three significant digits.
2Owing to rounding, data do not match total quarterly mineral industry surveys estimated data. 
3Quantities are rounded to the nearest 5,000 metric tons to avoid disclosing company proprietary data.
4regular grade accounts for about 62% of total output, and high-purity material accounts for the remainder.
5approximately one-half of the quantity and value consists of material for metallurgical and other nonabrasive applications.

Product
company Plant location (shot and (or) grit)

abrasive materials, LLc Hillsdale, mi cut wire.
chesapeake specialty Products, inc. baltimore, md steel.
ervin industries, inc. adrian, mi do.

do. butler, Pa do.
frOHn north america, inc. austell, Ga cut wire.
mLP specialty metals, LLc (formerly marwas steel co.) scottdale, Pa do.
Pellets LLc tonawanda, nY do.
Platt brothers & co., the Waterbury, ct do.
Premier shot co. twinsburg, OH do.
Wheelabrator abrasives inc. bedford, va steel.

tabLe 3
u.s. PrOducers Of metaLLic abrasives in 2016

do. ditto.

Other

abrasives, industry and trade summary. u.s. international 
trade commission, may 1995.

industrial minerals, monthly.

company Plant location Product
saint-Gobain abrasives Huntsville, aL fused aluminum oxide (high-purity) and aluminum-zirconium oxide.
saint-Gobain ceramic materials canada inc. chippewa, Ontario, canada aluminum-zirconium oxide.
superior Graphite co. Hopkinsville, KY silicon carbide.
Washington mills electro minerals corp. niagara falls, nY fused aluminum oxide (high-purity) and boron carbide.

do. niagara falls, Ontario, canada fused aluminum oxide (regular).
Washington mills Hennepin, inc. Hennepin, iL silicon carbide.

tabLe 1
crude artificiaL abrasives manufacturers in 2016

do. ditto.
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Quantity value Quantity value
Product (metric tons) (thousands) (metric tons) (thousands)

2015:
steel shot and gritr 204,000 $92,800 222,000 $121,000
cut wire shot and othere 2,190 8,220 2,060 r 8,980 r

totalr 206,000 101,000 224,000 130,000
2016:

steel shot and grit 186,000 119,000 202,000 143,000
cut wire shot and othere 1,890 7,070 1,820 7,770

total 188,000 126,000 204,000 151,000

tabLe 4
PrOductiOn and sHiPments Of metaLLic abrasives in tHe

eestimated.  rrevised.

2includes reported exports.

united states, bY PrOduct1

Production shipments2

1table includes data available through July 18, 2017. data are rounded to no more than three significant digits; 
may not add to totals shown.
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Quantity value2 Quantity value2

country or locality (metric tons) (thousands) (metric tons) (thousands)
aluminum oxide, crude:

austria 221 $3,080 (3) $15
brazil 390 1,770 269 1,340
canada 7,300 10,400 6,860 9,260
china 179 1,600 293 2,380
Germany 1,380 10,200 1,430 12,600
india 195 1,310 183 1,220
Japan 715 5,250 660 7,240
Korea, republic of 466 4,700 281 2,640
mexico 2,680 5,750 2,980 5,270
united Kingdom 491 651 348 633
Other 998 7,220 950 4,080

total 15,000 51,900 14,200 46,700
silicon carbide:

crude:
Germany 55 343 24 53
Japan 21 633 2 584
Korea, republic of 25 1,500 11 278
mexico 78 271 221 424
norway 10,100 11,100 2,100 2,380
Other 79 1,060 231 469

total 10,300 14,900 2,590 4,190
Ground and refined:

canada 2,580 3,070 2,030 2,780
china (3) 350 (3) 118
Germany 173 3,890 20 1,340
Japan 349 5,970 387 5,280
mexico 528 1,500 647 1,610
norway 5,480 5,820 814 973
Other 286 2,770 324 3,990

total 9,400 23,400 4,230 16,100
metallic abrasives:

canada 6,630 6,530 5,730 5,080
china 6,450 11,700 3,050 6,730
Germany 373 1,330 705 1,650
Japan 2 29 (3) 28
mexico 19,100 21,500 17,100 18,900
spain 39 30 -- --
taiwan 98 84 78 64
united Kingdom 538 474 185 262
Other 2,620 3,870 1,700 3,030

total 35,900 45,600 28,600 35,700

source: u.s. census bureau.

tabLe 5
u.s. eXPOrts Of aLuminum OXide, siLicOn carbide, and metaLLic

abrasives, bY cOuntrY Or LOcaLitY and tYPe1

2015 2016

-- Zero.

2free alongside ship value .
3Less than ½ unit.

1table includes data available through July 18, 2017. data are rounded to no more than three 
significant digits; may not add to totals shown.
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Quantity value2 Quantity value2

country or locality (metric tons) (thousands) (metric tons) (thousands)
aluminum oxide:

crude:
canada 7,980 $5,700 9,110 $4,730
china 86,100 51,300 63,600 31,700
Germany 935 142 244 129
italy 2,370 182 -- --
singapore 6,000 3,540 4,660 2,620
Other 2,140 273 33,800 7,380

total 106,000 61,100 111,000 46,600
Ground and refined:

austria 11,500 20,400 10,400 19,100
brazil 11,300 9,960 7,930 6,570
canada 5,240 6,390 4,700 4,930
china 7,960 8,290 3,760 4,900
france 1,710 4,420 1,290 2,390
Germany 8,530 13,800 7,150 12,000
Hungary 3,490 3,470 3,200 3,160
italy 1,450 1,720 1,890 2,030
Other 7,190 6,750 2,840 3,860

total 58,400 75,200 43,200 59,000
silicon carbide: 

crude:
brazil 269 338 270 284
china 91,300 46,600 57,700 26,000
netherlands 2,940 1,810 14,800 3,710
norway 573 2,010 479 1,400
romania -- -- 4,580 2,290
south africa 11,800 7,290 7,700 3,790
Other 634 1,380 128 1,260

total 108,000 59,400 85,700 38,700
Ground and refined:

brazil 5,310 9,090 5,990 8,450
china 17,800 19,600 15,700 14,900
Germany 357 766 594 1,220
Japan 670 8,470 620 9,300
norway 1,270 8,040 1,300 7,400
russia 4,840 5,540 1,790 2,180
vietnam 514 834 r -- --
Other 1,160 2,020 3,970 5,040

total 31,900 54,400 29,900 48,400
metallic abrasives:

canada 11,600 7,980 10,500 7,240
china 4,250 3,910 6,300 4,480
Germany 2,990 2,620 3,340 2,800
Japan 1,900 3,800 2,430 4,170
Korea, republic of 1,990 1,070 1,000 607
sweden 26,000 6,540 26,800 5,230
thailand 1,840 2,830 1,380 3,100
Other 2,260 2,110 2,220 1,680

total 52,800 30,900 54,100 29,300
rrevised.  -- Zero.
1table includes data available through July 18, 2017. data are rounded to no more than three 
significant digits; may not add to totals shown.
2customs value.

source: u.s. census bureau.

tabLe 6
u.s. imPOrts Of aLuminum OXide, siLicOn carbide, and metaLLic

abrasives, bY cOuntrY Or LOcaLitY and tYPe1

2015 2016


