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FAAR % ek o vl 89 Sagde] Aok F2A) cycle tinee] 225K 2ol 7118k el A
A 12 A 5] 0% o]l chal ALl ol AZ5z S, 1 ol mh Y o

o)~ Bakek Fake) - fshe mokoll A9 7V F2E 4 LSk ofye), el A A
Ao 74 FHE @5 7 AL AV st I 3 glole %50 % trimmingshe] Wk
A= 8 T v 5 A 4 T3 5 ek RS 7] 2 gl

thol AR &0 2 ALE = wlavleEe] SR 1 S50 et AZ AY -4 e, AM AL 31043
=, 183 AS9} AE AlGe] Ydgtgo® 788 5 ok W89 A5 dEA 3= Z91D§Jﬂ |7
5, FxA U YAl o] $35lo] FZ engine bracketHU valve cover 59| *]-'Q-HIL S FRAME A
274 9 784S 7= AMS0 == AMBOBE 520 7 1= 181438 steering wheel®| Y} seat frame

Zo07 Hgo] gz 9 on YAeFL transmission case T+ transmission side cover S0l AL 3 9J
o}, 22y dA) 2851 Qe A miale e dF P dEelv A7 AR vty Aojiert w) e
ol 2 slzo] Akl 7FlAIA] %= coverRi interior F-Eoll A= Jvk t=-o] & 12 vlavladtEel
Aol w2 ALl & Yehdl Ao, & 2 AFsA A9 8 FAFNA rlvle s FE2 A4dE vEt
W Aot

H1. 40| ME xtsi 2209 njaH&E= M0
= 4 g2 =
4%y, 7134y, X+ oEd, Kot Cylinder Head Cover, Clutch
CIO|IZHAE 804 Transmission Housing

qEd, 7159, M7t

Cloj7jAEl BO|A Carburetor
42y, 2y Pan, Pan Housing
Zz Grill, Clutch IPedaI Bracket
Panel, Steering Column Component
a2 oI Seat Frame, Steering Wheel Core
B2 ASAH A A S0 I 0fau &etg FE2 HE0.
Interior/Exterior Instrument Panel, Air Bag Housing, Door Frame
Seat Frame, Headlight Bracket, Air Intake Girill
ST Crankcase, Oil Pump, Cylinder Head Cover
g Intake Manifold, Transfer Case, Camshaft Housing
Power Train Transmission Housing, Gearbox Cover, Clutch Housing Wheel
Chassis Steering Wheel/Column, Pedal Bracket

21 MZ| ztz20| 53}

vl g3t AR5 A FEoll 243517 13 At 7P EiksA] AR 3t F3oE SPHE Ex14
ol A /it =2 3-8 -3l FAlo 717 35T BhibksA Aslska glok 19349 VolkswagenAlol]

A= Kaefer (Beetle) 9 crank case (AS41), transmission housing (AZ81)°l & £3F 17kgd] vl1vl#d2S
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ARt FAdel] v]s) 50kge] A3 Ak dgleor, A7k 42,0009 YRES ARk vl gl 19904 &
ol Porsche 9113} Fiat Dinooll = 7H7} 52kg, 26.7kg?] wkauldao] AH:-=] gt Porsche 9119 73
& 73

crank case L/H ¥ R/H 15.2kg, wheel 22kg, gear box, belt cover 5 & 277 &< A2 ¢l 2™ Dino<

wheel, cylinder head cover, oil pump & Y bracket % % 187} 3-Fof &5 v} 9t}

o
FHAY A7) EAL door inner panel, roof panel, cowl cross beam, intake manifold, trunk lid 5
3,000% o]AFe] 7)A142o] & TEE= tE HE oA 5E] speed meter ring, navigation parts 5 4238 H-Z7}%]
FHE TR AEAT7) o] Fof A Yk Aotk okeg] tho|A| AT Hhy o] ohd A AF7]Es F6)
o bumper beam, suspension % 2% A& 5 |3+ A7oo] Fake i gl

E£3] =99 A EFM (Europaeische Forschungsgemeinschaft Magnesiumguss)©ll 670 ®H&3}, Hydro
Magnesium 52 33+ 50 o7 AA)7} 718t MADICA (Magnesium Die Casting) Project, MAGUS
project, REMACAF (Recycling of Mg—chip and Flash/Fines) 5 97 AA4A o] +A =] o], vlav|adE &
e A8 34 V&, sk BE dA - 2X2 EF 5 ARE AV)E 2HAE e AZIE §
7IAA S8 7HA B - sk do| A" Al A 28FEE Th)E Sl Y ST S
& Fopol] digh At FAE sl glok & 32 20009 A Ak AgAke) vlavlg s 443
ehdl 710 % Volkswagen¥} Audirbz} 71 #hikebA| vkl 3ta2 A48t v A ¢ 4 vk R 4+
oA mavledts AeAk FEe AR Y T8 QA9 oA d3e Ushi Zlo R tolAad 7]
71 A Qe S5 3] YR vladledte AlEe AL SRtk dE A & 5 Sk 2 1~4e
A 3 A GellA A= T Qe T8 mkadle s AR A FE = YER 2ol & 5+ BMWARS 20019%
2|3 S A3 YR A2 body F-E9] A&7 7P w2 Zlo] Aot}

ntadlgdtge] ARsAt FEol £AA R AL AAEE 1990dd ZillE FE F - 239 case ¥
coverfol] A& o7} A Gl o, HITole FF Axr]ed AR Qlste] oy F52 A Y 28] &
W &) 2 9l o A& Hof w3} instrument panel carrier, seat frame, steering wheel frame 5 ° % t}eks 2] 11
ek 53] oy F-Fo] W& body el vhLvledtse A&o] 7kl wieh AA ARsAl F-F dell A mk1)

FH7 YO AR ¥IF B2 A% Sk 9

¥

% Jfd
r O ogh ok

e

3. REXNE XS YAL U &atE HE2(2000E 53).

AUDI A6-2.8VL30 Max. 20.3kg
VW Passat, AUDI A4 & A6 13.6 ~ 14.5kg
AUDITT 11.5 ~12.5kg
PORSCHE : Boxster roadster 9.%g

Alfa Romeo 156 9.3kg

VW Golf & Polo 8.2~9.2kg

by Hydro Magnesium & Morimura Bros.
HlEe 5217 A mhlrte) B4 9 sk b SakaA) o) folA) 3 gl F7bolek B4 A2 10
o Fek 1 427k F43] Skt glon, iRl vhau R 2] AA) 485 sleh 23] Sel
vhebdl uks} o] 19904 o) Hw) A ¢e) Ao 248 vk et FES A5 g o o 1.2kl A
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200241 31k oF 4 kgol] 0| 2717kA] A%t 20% o)A F7k=| o] shom & AL A &M 07 S|
ot} AL oAt HEL 11235] sfakE] o] 1990\ o] W instrument panel, clutch housing, 48 7222 A

= transfer case, front end module] AHAAY 5 5 - U AES SACZ gz 9

4 REXG COPPHAY PN HE X £R2K.

Company | Location Products Customers
Instrument Panels Fiat Auto, Gallino
Cross Car Beams
. Jaguar, BMW
Meridian [taly Seat Frames X
. Daimler Chrysler
Steering Wheel Lear Ooel
Steering Column Brackets » P
Door Frame
Mahle Germany Steering Wheel Core Benz
Crank Case
. Cylinder Head Case Benz, BMW
Stihl Germany | Seat Frame Volkswaden
Oil Pump Cover & Housing 9
Wheel Cover
Drawer Carrier AninMeritor
Instrument Panels
. . Bosch/Blaupunkt
Zizmann | Germany | Steering Column . )
. Delphi Automotive Systems
Speedometer Housing
Haldex Brake Products
Sunroof Frame & Cover
) Mercedes
Kolbenschmidt
, l Germany | Intake Manifold AUDI
Pierburg Daimler Chrysler

OLIRIHES 2R E 1 pieceZE 7H5E,

1 2. Intake manifold. & 3. Seat frame. &l 4. Transfer case.
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5 BMWALS| DHH| &3S F& AH2&H2001)

Component Area of Vehicle Ma(t/y) | sum.(t/y)

Oil Pan Cover 22.5
Qil Scraper Plate and Cover , 34

P T )
Cylinder Head Cover ower fram 206 307.5
Air Intake System 45
Soft—top Cover 121
Instrument Panel Carrier 156.1
Functional Member Body 63.8 371
Radio Flap 28.6
Radio Retaining Hoop 1.5
Steering Lock Housing Chassis and 186.8 089 5
Steering Wheel Frame Suspension 102.7 '

TOTAL : 968

20029 T 7|& 0 2 Bu) 2| Fof| A= A AL tho] A BE o 2 71 ok 58 000E (metric, MT) <] =}
T A8 905, o F GMol o 2B000ES.2 7 T, EEREAZ} 200008, 79 DCX (6]
g azte]&e) 7k 10,0008-S A3k gk

40 ¢

2, kg

1990 91 92 93 94 95 96 97 98 99 2000
=

e

O8] 5. S0IXY ASAHUE AFEE Ed Dladae=2 HE8ge Hat

A=z F 73 0 2= JSCAR Magnesium Z 2 E ¢} Magnesium Powertrain Cast Component (MPCC) =&
4 3 9lom, USCAR, USAMP, DOE % 57| AFg-2} 8 341e] A] <1 sfol] 24A|, WA, 234 4
TYHADA F-F 5= TAHLE 7€ 249 dAE 3 A7-F A sk glet

# o= ‘Freedom Car' 2= ZRAEE 53 ?iEXi A AR} 2 2pA|e] AkEE o8 dF-S A}
1 glek o) A vhruieatze] Aol £8As FUE w2 B9 Fohg bar)leld A5 2 A
£ 9 9 vl viske 0.2 e Tobch b S 1B A ASARLE 19609 vhie)
R360 (360cc 167 o] 544 7)) o2 o] ARgatelle F 770e] Foll H-E5 $l=d clutch housing,

transmission case’} AF3FZE A %% 9 21 cooling fan, front cover, crank case vent cover, oil pan, rocket
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cover 5 5718 H-&o] tho] AR o = AlxH v} gk I & T e thel| A 200GT2] wheel, 19891 ¢l FA| 2.9
steering wheel core, 1991 22 59 cylinder head cover, 19939l 22 ¢ brake pedal bracket, 2000
d A 2] 2.9 seat frame, 20014 7}7-2}2] air bag plate 5-°1l H}Jﬂ—ﬂ-g gZo| AL}

T AL HEE ST ES dollag o g AT FEo g o] S B3l WA AL AFE =
A= 7ehe FEo® Aok Yok & 62 L& A Al Ageta Qe riavledts S ve
Aoz u|2 A Y AFAGE 292 vel= et} /g A24 0 2 nlavg-g A48l 98-S ok & 9l)

22 =Le| &

A% T2E 2ARA vl B9 7l e B A Axlsel] wiske] 1980t w7kA] S
AMMe @F s g izl A 35718 Mg-Li 3 Aol B3 dyite] Al o= A= o] g et
1990 dthell 1AM AFe A AR 2A vlavledtse] T8400) AAEA A5 A1) Axrlef iy
I F@ e Sl rlaledts B ARTles s ' A7 AR gk 2440 S vt
Il A 7] e ApAe] = glY of A EARIolE S 3T A A=A QL ", 7)o}, -2
FLFEQA 9 A7, HiE} ol st golfiAag $AE o8 FE (3H 6) Alxle A7-E A
A71E, F4 Axrle, A2d71e, 2hA e, 54 F7ble 52 ¥

H 6. Y2 XSAH YA Q| oY &EE & & 0f(2000. 5)
Parts Name [TOYOTA |NISSAN [MITSUBISHI |[HONDA | MAZDA | SUZUKI | DAIHATSU | ISUZU
Cylinder
Head Cover ooa O oo & oo
Ol Filter
Bracket
Brk. Clutch
Ped. Brack.
Steering
Hand. Lock| O O O O O
Hsg.
Steering o o o o o
Wheel
Road Wheel| O O
Pass. Air
Bag )
Retainer
Seat
Component
Oil Pan
ECU
Steering
Column O
brk.
Seat Back O
O LM Ol [0 e MR}

O

oll®)
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27] sl ridl e s - AR e B3 AT ] ARs Ak e Tl o= AE R Sl vt
&

AA kvl B35 A4 FHE, RES Alo]A, CD player Alo]2 52 Frig 7HA7) 7190458 A2
Folon, Aol w 7P A-g7Fo] W Loprt Fellg 7171 7] Alo| AFolek. el A wi vl gta AFsA 5
Fo| RA o7 ALy 7. 19984 o|EZ A steering wheel core, air bag housing, pedal bracket 59l 2]
L5179l om seat frame, instrument panel 222 Zg-o] A= 1 Jt}. E 72 I vf1d|gE AEA}
HE A 93RS vehd Zlolt.

3. %]:_—‘?_-_ 7‘(_:2. [7-13]

37 72 AAA oA vavle s 8% WskE Yehd 2o, gzt A% 12% o)< A%
& Uehd 21 0R o555 gk ol Ale At AEEel i 277} Sl wet 27] F - &% FEelM A

A8 FEo 2 viadladsel A Lok s gle Enk bzt A8 -5 £3F 7129 case Y cover
Fo]| 4] seat frame, instrument panel, steering wheel, engine component 522 theksls 1 9l 7] uj&o]c}.

-.gigc-:toj;(-,_—_mf.;

J2 6. s SAV|e 2 WL o auag

7. 3Y AUl sE s RSAFE MIA B
=OAM

of /= FRUMES O0a4ls
= SINETES RERRE pat=l
FOEAO[A
=T O EMI shield O Hot chamber 10CH
DquA O LEEF0|A O Air Bag Housing O Cold chamber 4CH
B OO #3g Ao|a O MSDC 1cH
O & Pickup &
L OMD # 0]~
(E)ﬁﬁajl O EZ Ao~ O Key Set Lock Body | O Hot chamber 12CH
A}?:.‘—'?'—E O |OZ Alo|A~ O Pedal Bracket O Cold chamber 1CH

O Z2HE A4

O Steering Wheel Core
(3F) NSC - O Lower Arm
O Seat Frame

O Cold chamber 2CH
O Rheocasting 1CH

O Steering Wheel Core

Gibbs ~ . ! O MUFZE| 3h
Korea 8 fﬁr%B;g;;usmg O Cold chamber 10EH
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A vl 2dlE 3= Z}Ei} T-F Ax7en BRste 71 EisiA A7t ASE I gl Eoks WE w1
a2 483 engine & M2 718 2415 -8 body Y chassis & 7 Eofelth

A AnzA vlvledtgel 7He 7P 2 A AL 7Pt AolH, rlvledee A-4-sto]
Aeksl §8S A7) Yol A3t 8o 71 Z FEXE (transmission case, engine block =) ol|¢] A&

o] ghkelA| FAIE L glet. 1y A U}lLﬂvJ (AZ91, AM60 5)-= & 540 geotste] A2 57}
150C ©]AFel automatic transmission®] U} engine 5%l 4-3}7]7} 233}t

wEhA 1e7ke W W32 = S0 3 AR g o] A @ 7Ew, S (o] 22k, Ay, o

= SACE W viadlgdss Es] $gk A7 s AsE 1 gla, Slell A g Al AT,
A, 2o, T4 5] 271 W rlrvle e Eslr] $18 A5 estar 9

iy d3ko g o|Agjele] DSM, HHthe] Noranda 5ollA 71€ 4 35} vl wste] o= A= 7}
7 7AYol glomA 1 Ao 43k Al sk o, A daY] A5 T8 AR A ARdAY Al
I

F

’ 855,000 tonnes
Last seven years ~ 18% p.a.

+ (Conservative estimate over next
decade ~ 12% p.a.

507,000 tonnes

2000 2002 2004

e mlvlsds 3 71 AL @ 7S vkdle s AR AR body W chassis ol 2-8-317] 4
3t A7} AMA A 2 2 EhiksiA| A=) 3 ik, 17 el Vb ulel 2] 20024 449 VolkwagenAs w1

i !

FUF 9 DEO TS A4 L Liter Car' 9] RS BESGIEL 13 83} o] vl F2A o
2] g2 2 S ol sl glon, FF A, e, B $9) 48 vk HT AR Hgol
F73) 37K 202 i
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" ® Al-extrusion
* Al-Sheet
B Mg-extrusion
m Mg-sheet
Vs W Mg-casting (complete)
Al RS = Mg-casting (partly)
SBKQ [1 Carbon fiber-reinforced

12! 8. VolkwagenAte| “1 Liter Car"0fl 2% A9 £3.
4.2 &

S 513 s} o] ol IS R AEA 3ol 843 glom, BT 1 ALshe A% 0w
g R o= A=) 53], engine valve cover, engine head, engine block 52 1% F-&¢ll vl 1v|# 3w+
4 4317] el 2 eBAT WAe] B AZE wl g Ahe] A L7, AEA ) - 9
AL AT A Y IS A B ol e S5 ] 8752 A
A8 SR b st Ao ofSuc) vl g ol 8w AEA 3Ee) ALRoRE A%
o N e P S P A i B EVS
9 2o R 4 718 ) A8 ) F oE 1A 7154 BAE ok e} w4 g A A
£9) A58 AL AEA Aesfol ch 71 Bl 7 S A7 b A E 5 51 Aol

Wl 2

2 1 Fe) 40 21C Z2E oA 5 AAEA D LA A ) 2|90 = A4 H gk

%

/ﬂsﬂ-xuzyl‘%, 7‘3»% A13] x}iz]-ﬁaki} NEA Y, AT S ATA (1992) 15,
bk, A, g -#Mﬂ 19 (1996) 160.

nlvlE 5R 3, 437 é—?ﬂﬂ 51.No. 10-11, 2001.

103, 284, A, d=ARs 3-8k 20039 A1kt 3] =24 (2003) 175.
71 9T, SARE, AlFAL S getE] A, Al 239 (2003) 306.
8] A, AR, AR, o3+, A, dide4elE| 3] R, 10 (1997) 795.

o
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[9] G.S. Cole, Mater. Sci. Forum, 419—422 (2003) 43.
[10] S. Schumann and H. Friedrich, Mater. Sci. Forum, 419—422 (2003) 51.
[11] A.A. Luo, Mater. Sci. Forum, 419—-422 (2003) 57.
[12] T. Kaneko and M. Suzuki, Mater. Sci. Forum, 419-422 (2003) 67.
[13] G. Dunlop, Magnesium Technology 2002, TMS (2002) 233.
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