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Table 8-18  Unit Power Consumption in KWH per Tonne of . .
Primary Metal Produced (weighted average}

R ; - ) . . :-,.' :_'
North Latin East South Furope Oceania IPAY

Africa . . . < :
America America Asia . Asia- ” i -~ Tatal

1980 16,487 17,477 17,348 - 14,948 17,829 16,669 16,678 16,951
1981 16,348 17,151 17,396 14,849 17,517 16,550 16,094 16,776

Seurce: IPAI, Electrical Power Utilization 1980/1981, May 13, 1982
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Table B-17  Reported Capital Costs for Smelters

Capacity

New Zealand

- L Date of Cost/tonne~ff
_Company and Location _ {1,000 MT/ cost annual output
o : year) estimate {Uss 1980)
NIW SMELTERS
Completed: -
Aluminium Co. of Egypt, Nag Hammadi,
Bgypt (1975) | 100 1974 2,120
venalum, San Felix, Vepezuela (1979} 280 1980 2,760
‘pubai Aluminivwm, Jebel Ali, Dubai {1979} 135 1980 3,630
Alumax, Mt, Holly, S. Carclina, USA (1980) 179 1980 1,840
Alumina Espaheol, San Ciprian, Spain (1978} 180 1979 1,820
valesul, Santa Cruz, Brazil 86 1979 4,860
Uhder'Cohétfuctién:]
Albras, Para, Brazil _ 320 1978 3,860
Alumar, Marahdo, Brazil 100 1980 4,000*%*
Nat'l Aluminium Co., Orissa, India 218 1979 1,940
Asahan Smelter, Sumatra, Indonesia 225 1981, 4,400
Guiyang, Guizhou, China . 80 1979 3,680
Energoin?est, Mostqr, Yugoslavia g0 1977 3,330
ALCAN, Grande Baie, Que., Canada 17 1980 - 2,499
© ALCOR, Portland, Vict., Australia 264 1980 3,050
‘Gladstone Aluminium, Gladst . 1. o
Jaastone. ! one, Qld., 206 1980 3,300
. Austral;a
Planned:. o :
Govt, , Reynolds, Philippines 140 1279 3,640
Govt., Tema, Ghana 300 1975 2,300
Alusaf, Richards Bay, S. Africa * 87 1980 3,050
Alumax, Oregon, USA 170 1981 3,530
ALUSUISSE project, Banana, Zaire 160 1980 4,000
Alune, Pernambuco, Brazil - 110 1980 3.640
votorantim, Pard, Brazil 160 1980 4,060
Point Lisas project, Trinidad 180 1980 2,500
'ALCAN, Bundaberg, Qld., Australia 98.5 1981 3,530
RLCOA, Bunbury, W.A., Australia 264 1980 2,880
Hunter Valley Aluminium, Lochinvar, '
S i 79 2,580
N.8.W., Bustralia 236 1979 '
meagorhl?mlnlum, Tomago, N,5.W., 220 1680 3,090
Australia .
Weasg te et i ; <A '
?esfal Cogsortlum, Worsley, W.A., 290-250 1980 3,040-3,450
hustralia | . .
south racific Aluminium, S$. Island, 200 1981

3,125-3,250

*  0ld Japanese.smelter to be shipped to South africa

"*%  Capacity 300 thousand tonnes/year base

Source; - AME
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Table B~19 Power Cost for Aluminum Smelters (1979)
Country Production Poyér_cost Power demand Major
1,000 tonnes Mill/kWh _ MW anergy source
: (1977) 2.8
Usa BPA _ 3.2-8.7 3,000 Hydro
TVA 24 1,300 Coal
Others . i 3,900 -
USA Total 4,117 s 8,200 -
Japan ' 1,118 36-41 2,200 oil
Germany, Fed. Rep. 142 11-22 1,500 Coal
Canada - 976 B 2,000 Hydro
Norway : 637 6 1,270 Hydro
Yenezuela 43 A~ 5 90 Hydro
Great Britain 349 9-21 700 Coal/Nuclear
France _ 399 12 . 800 Coal/Hydro
Argentina 52 16 100 Hydro
australia 243 16 480 Coal
Italy 10 13-15 340 Hydro
Total .14, 201 i5 28,400

Notes: 1) BPA: Bonneville Power Administration
' TYA: .Tennessee Valley Authority
Both of the above are agencies of the U.S. Government.
2) According to .the latest information provided in Aluminum
Services, dated September 3, 1982 issued by Merner Research,
USA, primary aluminum electric power costs in North America for
1983 are estimated as in the following table:

Source: JAF
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Broduction Capacity | Power Cost .

L {1,000 MT/Y) . Mills/kWh
USA - . 4,808 o2
Canada : ' 1,234 o 5
N. Bmerica * 6,042 ' 20
ALCOA 1,415 16
Reynolds. - 895 24
Kaiser _ ] _ 657 - 23
Big 3 27987 20
ALCAN ' 1,075, 4
pig 4 : 4,042 16
Alumax 385 32
Anaconda 326 . : -
Conalco. 286 _ 27
Martin Marietta : 250 R
Péchiney _ . - 205 |
Noranda 200 ' - 28
Revere ' 185 29
Hational Southwire - o163 30
Minor 8 2,000 o __29
N. Bmerica Total 6,042 20

* Exéludes.355}000_t0nnes}year of'ecohomically inferior
capacity (ALCOA - 174 thousand tonnes, Reynolds - 148
thousand  tonnes, Conalco - 33 thousand tonnes).
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35 o ' . 560 v
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Table'B?ZO- Power Sources for 1974 and 1980

_ (%)
Country ?ear 0il Hydr? Coal Hatural Nuclear Unknown Total
. . : : -electric . gas _ : ) .
Japan 1974 2)  71.10  13.40  6.80  8.70 0 0 100
- 1980 d) . 71.40  9.80 17.70 O 1.10 0 100
Canada 1974 a) o 100 0 0 [ 0 100
1980 a) @ 100 0 0 it 0 100
USA . 1974 @) 2.30  37.80  36.70. 20.50 2.70 0 100
1980 d) 2.28  41.45  38.89 11.52 5.86 0 100
Burope 1974 b) 11,40 47.50  22.40 10.50 7.50 0.7 100
_ 1980 P) 11,01 45,33 25.35  3.27 - 15.04 0 100
Oceania 1974 b) 0 59,25  40.75 O 0 0 100
1980 ¢) 0 58,87 41.13 0 0 0 100
Africa 1980.¢) 0 81.50 18.50 0 0 0 100
Lati 3 - |
arin 1980 ©) . 4.50 93.60 O 1.90 o 0 100
America E
south Asia 1980.©)  3.50 33.20 25.10 38.20 o - 0 100

‘Bources: a) OECh Extraordinary Committee estimated values in 1980
b) Revue de L'Alminium 1974, Vol.2
¢) IPAI 1980 Annual Report: Power Sources for 1980
d) Private sources '
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Table B~21 FRstimated Direct Operatinq Costq Eor Smelters
in 1968, 1975 and 1980

(Uss /T )'

1968 - 1975 . 1980
Raw Materials: _ . PR T
Alumina : 95 - 148 220 -.265 309 - 463
Other 55 - 68 . 77« 99 88 = 132
Total _ 150 - 216 297 - 364 397 - 595 .
 Energy: ' S L _
Electricity _ 37 - .95 57 - 375 99~ 1,323 *
Other Nad@e~ Nadle 5« -7 9 - 13
Total 37 - 95 © 62 - 382 108 - 1,336
Other: : : S :.
Labor . . ' 66 - 88 172 - 198 88 - 1
Administration, etec. ' . o 132 - 165
Total o 66 - 88 172 - 198 220 - 286
Total direct operating costs 253 - 399 53i 45944_ 725 - 2}2}7
Average US list price 562 882 1,521

* Most'pro&ucers' costs are currently in the range of $309 - 463./T
although Japanese and some W. European costs are higher than $1,323 /T.

Source: AME
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Table B~22  Estimated Production Costs for Hypothetical Greenfield
: smelters in the United States, Australia and the Caribbean

US$/T Aluminum 1980

usa _ Australia Caribbean

Alumina - - . - ©415 - 457 384 - 42) 403 ~ 445
Other raw materials 93 - 108 .97 - 10 99 - 110
Blectricity 412 - 454 284 - 313 293 - 320
Diract labo: o _ 95 - 104 104 ~ 115 99 -~ 110
General sales, administration '

& maintenance 134 - 143 132 - 146 14T - 15?
Delivery ' 22 - . 24 64 - 70 44 - 49
variable production costs 1,171 - 1,290 1,065 - 1,175 1,080 -~ 1,190

Servicing of capital 390. 430 405 - . 445 531 587

¢
t

Total costs (including

- ,470 - : - 1,777
worsial profit) 1,561 - 1,720 1,470 ~ 1,620 1,611 - 1,77

Note : In the original form of both Tables B-21 and B-22, the AME.data.
unit was US cents/lb., 1In the Tables above, however, on our own
responsibility, the unit is converted into USS/T. '

Source: AME
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Table B-23  Aluminum Cost Model

Capacity: 200,000 T/Y
{US5/T Aluminum}

Existing Plant Co ~ “- Hew Plant’ )
Developed UDeveleping Developed BDeveloped Geveloping
counktry - country . country counkry - country
Hydrc Hydro Oil-fired Hon-Hydro Hydro
poder paver power povier poviar
Power © 150 160 980 338 250
Alumina a7e 478 478 478 478
nnode 220 2?.0_ 220 220 220
Othes raw 30 30 3D 30 " 30
materials R . e R N
Subtotal 878 . Bpa ‘3,708 1,066 1,018
'Depreciat_ign S 100 . 125 - S 100: - .200 250
Interest on L
. 75 150 148
capital cost 75 94 | 75 150 §
Gther. costs 280 296 313 349 179
Total cost 1,333 1,403 2,196 1,765 1,835

(TE 1) Hiig® p. 59
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Reference Table B-4-1  Dauxite/Alumina: Balance of Supply and Demand
: R for Main Producing Countries: 1981

Bauxite Surplus Countries

R - o {1,000 MT)
Bauxite © Alumina - Bauxite Bauxi be Bauxite Bauxs t
producihg " production ‘unit dem;nd production aux; €
country capacity. consumption capacity surpius
hustralia : _ _ :
Weipa - 2,440 . 2.15 5,250 11,000 . 5,750
Darling : ' o -

Ranges 4,000 3.3% . 13, 240 14,250 1,010
Gove 1,100 2.44 2,680 5,100 2,420
Subtotal 7,540 21,170 30,350 9,180

Guinea 690 2.1 1,450 13,700 12,250
Jamaica 2,990 2.5 7,480 14,170 6,690
Sierra Leone - . - - - 800 800
Dominica - - - 1,400 1,400
Surinam 1,33Q _ 2.2 2,930 7,500 4,570
Guyana 320 . 2.1 670 4,500 3,830
Brazil 480 2.2 1,060 4,980 3,920
Greéce 500 2.3 1,150 5,400 4,250
Yugoslavia 1,540 2.3 3,500 4,210 710
India 680 2.2 1,500 1,950 450
Malaysia . - - - 750 750
Indonesia | - -, - 1,260 1,260
fotal | - 16,0707 - (2.55) 40,910 90,970  $0,060
Bauxite Shortfall Countries
o e : {1,000 MT)
Alumina,k - Alumina Bauxite Bauxite  Bauxite Bauxite
producing production upit demand production shortfall
country capacity consumption capacity _
usA 7,300 2.4 17,500 2,000 15,500
Canada - 1,230 2.3 2,830 - 2;830
Japan 2, 640 2.3 6,070 - 6,070
Germany, FR 1,640 2.25 3,690 - 3,690
France : 1,320 2.2 2,900 . 1,800 1,100
Ttaly - BOO 2.15 1,720 - 1,720
Spain 800 2.2 1,760 - 1,760
USSR 4,790 2.7 12,900 © 12,500 400
China - 850. 2,5 2,100 1,800 300
UK 130 2.2 290 - 290
Total - 21,500 {2.4) 51,760 18,100 33,660
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Reference Table B-4-2. = Alumina/Primary Aluminum:. Balance of Supply-
' and Demand for Main Producing Countries: 1981

Alumina Surplus Countries

{1,000 MT) °

. . Prima?y;'. Alumina ) oo o
‘nlgmppa aluminum  unit alumina )gzgzt2§on Alumina
pre_uilnq production consump- demand . icapaeity' surplus
country capacity tion : .
Mustralia 370 0 1.95 7200 7,540 6,820
Japan A - 1,200 2640 1,440
 Yugoslavia 380 740 1,540 . 800
Frahce 450 0 : 880 - 1,320 440
Germany, FR. 740 o 1,440 1,640 200
Ttaly 280 © 550 800 250 -
Guinea . - ) - . B90 690
Jamaica - ) - 2,999 © 2,990
Surinam 70 140 1,330 1,190
Guyana - e 120 320
Hungary .75 150 200 © 750
Total 2,980 : 5,820 21,710 - 15,890
Alumina Shortfall Countries
. (1,000 MT)
Primary Primary alumina L : I
e L . Lo Alumina .
aluminum aluninun unit Alumina. ) . Alumina
N ; : production Ca
producing production - consump-  demand capacit shortfall
countxy ¢ capacity rion e -ap - ¥ .
usa 4,960, . 1.95 9,870 7,300 2,370
Canada : 1,180 -+ 2,300 1,230 - 1,070
- tiorway _ "800 1,560 - 1,560
UK : - 390 : 760 130 &30
Hetherlands 270 530 - 530
Switzerland ' 3G ’ 180 - 180
Iceland . . G ’ 180 - 130
Bahrain - - 170 : ~ 330 - 330
Dubai ' 120 . 250 - 250
Argentina. 40 270 - 270
"Venezuela 400 780 - 780
Ghana 200 - 390 - 390
New Zealand 230 . 458 . - 450
Egypt 170 : 330 - 330
South Africa = - 170 330 - 330
USSR . ) 1,130 6,100 4,790 1,310
Total =~ . 12,520 24,410 13,450 10,960
tiote : - Only bauxite for alumina and alumina for aluminum smetting

.are réqarded as demand. Operating rate is ¢atimated at
) 100%. Countries not listed by AME are added by the writer,
Source: AME ) )
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Reference Table B-5-1

Primary Aluminum:
and Demand (1977)

Balance of Supply

(1,000 tonnes}

Country Production Consumption Surplus
Canada 973 332 643
Horway: - 637 a6 541

USSR 2,200 1,760 ‘440
Ghana 154 o 154
Hetherlands 237 t0Z 135

Hew Zealand 145 23 22
Bahrain 122 9 11z
Austraiia 248 170 78
Greace 130 7 73
Iceland 73 ¢ 73
Egypt 20 30 60
Rowmania 209 1459 60
surinam 56 o 56
South Africa 78 S 25

‘Campetroon 4& 23, 23
Yugoslavia 17 _ 154 22
Korea, Dem, Rep. 16 0 10

Total 5,584 3,458 2,626
Hain Shortfali Countries
_ - o {1,000 NT)
Country Produchion Consumprnlon Shortfall

USA 4,138 4,756 638

Bolgiuvm 0 235 235

Japan 1,188 1,420 232

Sevmany, &2 Az 947 170

China {Mainland} 150 510 160

GCerman DR 65 215 150

¥rance 399 534 133

Italy 260 isz j22

Hungary 71 169 98

Crecheslovakia 37 125 " BB

UK 346 419 70

Brazil 16T 230 63

Korea, Rep. of i7 75 58

" Poland 104 149 45
Bulgaria o 45 45
" spain 22 251 33

China {Taiwan) 0 68 38

Switzcrlhnd ye 110 kit

Thailand o 20 29

Finland 0 29 29

Total 8,189 10,663 2,474
) Total world
Haote ; Tota} vorld production’ Total world consumption shortfall
' - 14,526 = -~ 187

14,339

Source:

Metal Statistices, 1970-80
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Reference Table B-5-2 Primary Aluminupm: - Balance of Supply.
' and Demand (1981)

Main Surplus. Countries

_ {1,000 MT}
 Country . Production ‘Consumption ‘Surplus
Canada ‘ 1,118 0 o 299 819
USSR _ 2,400 C 1,860 : 540
Norway . - 636 111 . B325
ysa© o - 4,489 4,140 349
Venezuela 32 } 4 238
Spain _ ©397 : 202 195
Ghana 194 o 1M
Netherlands 262 .73 iB9
Australia 380 23% 145
New Zealand 155 27 128
Bahrain . 141 . 17 o124
United Arab Emirates 107 0 107
Eaypt ' 142 A5 Coa7
. Romania 130 ) 140 90
Argentina . 134 53 . 81
Sreece 146 66 - 80
Igeland 5 G .18
Surinam 31 ' 0 41
Camaroon &5 28 . 37
Brazil 57 241 16
Total 11,678 7,611 4,067

Main Shortfall Countries
) {1,000 MNT)

" Country _ Production | Consumption . Shortfall
Japan 711 1,567 7986,
Germany, Fed. Rep, 729 1,422 293
e lglum 1) 215 o215
China {(Mainland) ) 350 S60 210
German Dem. Fep. . . (10 . 240 180
Italy . 274 413 © 139
France 4135 539 104
Rep. of Korea 17 112 95
Czechoslovakia 28 ’ 125 . 87
Paland 66 142 76
Hungary 74 143 &9
Mexico 43 110 X
Bulgaria 0 560 S0 -
China (Taiwan) 10 a8 48
“Thailand o 45 45
POr tugal a 42 B ¥
India : : 213 250 LY
Turkey ' 40 75 : 35
Finland o 30 30 .
Irag . o 26 ) 6 .

Total 3,140 5,784 2,644
Note - : Total world production 7Total world consumption Total world surplug

15,700 - 14,549 Lo 1,050

Source: Metal Stavistics, 1970-80
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Reference Table B-7 - Percentage Share of Government-Owned Companies
in Free World Production Capacity

Bauxite Alumina Primary aluminum’

Region - ‘Country .
1980 1980 1970 1975 1980
Africa Ghana 55 X - - -
Guinea 58 49 * b3 x
Cameroon X X 42 42 25
Egypt X X x x 100
South Africa x ' X % 66 66
Sierra Leone - % X P S x
Total {55) (49) . (12} (33) (48)
South Rahrain P b X 8 78
Asia Dubai b3 b X b 80
Tarkey 100 100 X 100 100
Iran. X X b 95 95
India 18 36 7 7 33
Indonesia 100 b'e x x ®
Malaysia _ -~ _ x X % b4
" Total (48) {50) { 77 (49) (e1)
‘East Xorea, Rep. of % % % - -
Asia Taiwan x 100 100 100 100
Japan x - - L - -
Total {x) { &) {10}y {6} (12)
Latin Brazil . 37 8 13 7 7
America Argentina X b3 b4 X 51
Venezuela X bt 72 72 76
Surinam = - - - - -
Dominican Rep. - e X ® X
Guyana 100 160 X X X
Jamaica 28 4 X X b4
Mexico | X X - - -
Total (31) ( 9) (27) {20} ({(42)
North UsShA - - - - -
MAmerica Canada X - - - -
Total (~) (-} (-) (-} (-)
Unit : Weighted average percentage by country
% : No production

- : No share of government-owned companies
Total: Weighted average
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Reference Table B-7 (cont'd.)

Bauxite - Alumina Primary aluminum

Region Country
1980 - 1980 1970 1975 1980
Europe France . - - o= - =
' Greece - 30 30 30 30
Italy - 57 74 89 89
Spain - 30 43 43 48
Germany, FR X 52 71 58 58
UK . X - . - -
Austria X x 87 87 87
Iceland X x - - -
Sweden X X - = -
Netherlands X 'Y g - -
Norway , X X 66 59 - 59
Switzerland % X - -
Total {-) (33) (41) . (39) (39)
Oceania hustralia- - - = - -
New Zealand X x % - =
Total {-y = {-} (- (=) {-)

Free World Total 22 10 13 16 20

Source: Compiled from Appendix Tables 2 to 4.
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Reference Fig. B-2 Production of Bauxite_for Main Produoing__
Countries. (1965 -~ 1980)
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Reference Fig. B-3 Production of Alumina for Métin-Producing

Countries (1966 - 1980)
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Reference Fig. B-4 Production of Primary Aluminum for
Main Producing Countries (1965 - 1981)
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Reference Fig., B-5 Definitions

Production of primary aluminum is defined as the walght of liquid
aluminum as tapped from the pots, excluding alloying elements, returned
scrap or remelted products. :

IPAI Form 150 lecords'the primary aluminum pfoductiOn of IPAI
Members and Official Correspondents by seven geographical areas for the
month or the year stated,

1. AFRICA (South'Africa; Camerron, . Egypt, Ghana)

2, NORTH AMERICA (Canada, the United States)

3, LATIN AMERICA (Arqentlna, Brazil, Mexlco, Surinam, Venezuela)

4, EAST ASIA {(Japan, the Republic of Kokea, Taiwan) .

5, SOUTH AS;A {Bahraln,_lndla, Indonesia, Iran, Turkey, United Arab
Emirates) S . o : o

6, EURCPE (Austria, France, Germany, FR, Greece, Iceland, Italy,
Netherlands, Norway, Spain, Sweden, Switzeland, the United Kingdom)

7. OCEANIA {Australia, New Zealand)

{Areas are based on U.N. Demographic Classification)

All primary aluminum production.of companies is included with the
exception of that in IPAI Geographical Area 8 and Yugoslavia,
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Fig. C-4 'Comparisbn of Aluminum Consumption per Capita

and GNP per Capita (1980)
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Fig. C-5 = Total Aluminum Consumption and
Primary Aluminum Consumption
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Fig. C-7  Aluminum Products by Shape and. their Usage
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. Fig, C-9. Comparison of the Demand Structure of Aluminum
by Product in the Main_Countries (CECD Method)
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Fig, C~-10 Trend ir Demand f£ér Aluminum by End Market

in the 6 Main Countries
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Fig, C-12 Trend in Demand Structure in the United States
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Fig, €~13  Trend in Demand Structure in Europe
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Fig. €C-14  Trend in Demand Structure in Japan
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cmiM4 D ey, T = v At Steel billet O 2t Polyethylene @ 3§ 7 EAE }:
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Table C-2 Enerqgy Requirements in the Production of Basic Materials*

T Total TOE/L
0il equivalents by weight " equivalent

: TOE/t . TOE/t Total TOE/t
Material "Density = for - for of basic keal k cal

g/‘c:rn3 feedstock convetrsion ~material per. in” per cm

Aluminum 2.7 - 5.6 5.6 2,600 158
Steel billet 7.8 - 1.0 1.0 1,340 az
Tinplate 7.8 - 1,25 1.25 1,680 - 102
Copper, billet 8.9 - 1.2 1.2 1,840 112
Polystyrene 1.07 . 1.3 1.88 3.18. 585 . 36
Polyvinyl: . ' o : o o ’
chloride 1.38  0.55 1.4 1,95 . 465 28
Low density _ I . : : . :
pelyethylene 0.92 1.11 1.13 2.24 . ..360 .22
High density o
~ poliyethylene 0.96 1.13 1.2 2.33 _ 385 24
Polypropylene - 0.90 1.17 1.38 .- 2.55 390 . 24
Glass bottle 2.4 - 0.45 0.45 186 i1
pPaper and board 0.8 - 1.1 1.9 148 9.3
Cellulose film 1.45 - 4.4

4.4 - 1,100 70

* Baéed on UK o'p'e-ra'tingi daté‘.' : TO_E/'t' = tonnes:bf ol l eQu:i\}alerit' per
tonne; k cal = kilocalories (1 k cal = 3.9683 BTU)
BTU: - British Thermal Unit

Source: AME
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Table C-3 Energy consumed in the Production of various Containers

Container : BTU per container
Tinplate can 2,915
Bi-metallic can - ' 8,415
Returnable glass bottle 25,975
Non-returnable glass bottle _ . 12,980
Aluminum can:

100% primary aluminum 6,106
75% . " 4,737
50% " ' 3,368
25% " ' 1,928

Source: AME
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Development of World Consumption-of Primary Aluminum
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Fig. C-17
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- Fig. C-18 " Price Trend of Competitive‘Materials in Japan

(Comparison by price indices; 1970 levels: 100)
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Table C-4 Cohsumption of Metals by'the U.S.
' Automobile Industry in 1979*

Metal . 1,000 tonnes
Alloy steel 2,028
Stainless steel 168
Other steel 14,697
Total steel 16,893
Aluninum 1,046
Copper and copper alloys 345
_Malleable iron 258

. Zinc o . 277

* Including car, truck, and bus.

Source:. American Metal Market, 1981

Examples of aluminum usage ‘ _ :
in antomobile parts- : Note: Mot all the parts shown are

(Japanese 1982-model cars) : . used in any one car.
Casting/Diecasting

Transmission case, air conditioner cCompressor case, piston, intake
manifold,,generator housing,_bracket (aécessories), brake master
cylinder, steering housing, water pump housing, wheel, air pump
housing,: carbureter body, cylinder head, brake drum, cyllnder blocks,
w1ndsh1eld w1per motor housing, brake caliper.

Mlll Product _ . - T : :
Air conditloner condensers, trim material, heater core, air cleaner,
llnkage component, bumpers (reinforcément, surface}, hood, forged
'wheel' seat, radiator, wheelcap, deck 1id, truck frame, load floor,
forged plbton, door, suspension arm, fender.
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