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The report of investigation concerned with how to promote the application of 
aluminum alloys to automobiles by the developments of low-cost aluminum 
alloys and recycle technologies of the aluminum resources.

(Abstract)

1. Objective
The demand of aluminum and aluminum alloys in Japan at the present time is about 

380 ten thousand ton per a year. On the other hand, the amount of scrap of aluminum 

and aluminum alloys is about 170 ten thousand ton per a year.
54% of the scrap is recycled for the secondary metals and the remaining, 77 ten 
thousand ton, is wasted for the land reclamation. It is expected that the gap between 
the demand and supply will be about 50 ten thousand ton per a year on the assumption 
that the cascade recycle system will continue from now on.

To correspond to this problem, two political plans are proposed. One is the promotion 
of application of recycled aluminum alloys to automobiles by the developments of the 
recycling technologies, which means the finding of the new demand of recycled 
aluminum alloys. Aluminum alloys will be much more used for automobiles, because the 
application of aluminum alloys will improve fuel economy. The other plan is the 
establishment of recycling system of wasted aluminum sash in the huge building field. 
It is estimated that the average life of automobiles is about ten years. It is necessary to 
promote the recycle of aluminum alloys from wasted automobiles which amount to 
about 500 ten thousand units a year, which leads to the construction of resources- 
recycling system, energy-saving system, re sources-securing system, buildup of 
competitive power of aluminum industries and promotion of reducing the weight of 

automobiles.
In this investigation, we overlooked the circumstances of applications of aluminum 

alloys to the automobiles, the recycling system of the wasted automobiles, production 

technologies and fabrication technologies of aluminum products. Especially we put 

emphasis on how to build up the competitive power of aluminum industries, how to 

promote the recycle of aluminum alloy sheets from wasted automobiles efficiently in the 

resources-recycling economy system. As a result, we extracted the problems and put 

forth proposals.
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2.Results of investigation
We surveyed from 3 stand of view. ©How the aluminum products are manufactured. 

©How the aluminum alloys are used for automobiles. ©How the wasted automobiles 

are recycled. For example, dismantle process, shredder process and selection process in 

the solid phase. As a result, we extracted the problems to be solved in the future and we 

extracted the contents of investigations from 3 fields.

Unification of the aluminum alloys for automobiles
Research and development to narrow the various aluminum alloys for automobiles 

down to 1~3 recyclable alloys, especially Al-Mg-Si alloys and Al-Mg alloys.

Strip continuous casting technology
Development of the rapid solidification process to minimize the negative effect of 
impurities, development of the low-cost manufacturing process and research for the 
structure-controlling to improve specific quality.

Automotive sheet manufacturing process with thin hot-rolling finished sheet 
Development of the low-cost high-efficiency manufacturing process of aluminum alloy 
sheets for automobiles.

Laser welding technology
Development of the YAG laser welding technology for the recycled aluminum alloys, 
which means the new technology to minimize the negative effect of impurities.

Advanced selection technology of aluminum alloys in the solid phase 
Advanced selection technology in the solid phase by utilizing the new distinction 
method such as laser method or X- ray fluorescence method.

Establishment of the homogeneous recovery-system
Basic investigation concerned with how to establish the homogeneous recovery-system 

of bulk aluminum chips in the automotive field.

These contents of investigations coincide with the strategy of Japan aluminum 

association as a whole.
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JE5u« 20^7-7 y 
^-—y*7"D £/x 7 h
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$2 — 3 — 5 lc=Uil4\ y;V’0$8Slti:K 100kg (y;V5 sM-toSSti) T\ x 

>v>M<S7bs40kg, h'7'f 7'h W >As20kg, 7 □ > HkX^>->3 X&U-'y'V-*

S^Mtt lkgs W -to 33kgx 10kg ## - *7

7;v;@556s¥i$itotck-0@6Sffldnrv>^A\ B#r;k5x^At&£ (§»*$

*6)
*£©iH* (’96 iFgiE5!E£i%fc8+ 26 »fl©yto5$SSffl*4F£:$ ktofct)©) tt,

ea*$4$m ,j\g$ s $#, Rv /j\g$ 5 $#, rv 5

$lfflSi:7UtlliSixtztiK ^BC*t-r&ffiffl7to;.@55MS!li^ I861)S 

4.8 %, toSS 6.8 %s Siiltt<9.8 %, RV * 6.2 %T\ 7.3 %©yto
5($)l*T-feofeo *fStS 26 6$tos XtoSSUi* 50-100 XOgPSSS (yto54b*s 
to»bmtotoX6) St2-3-6C, yto5}$W20~49 % (ytoS-fbtoX®*) 

©SB5B^S:#2—3—7tx $fcyiv5gus* 7~i9% (y;v5ibA^SS^fcFSPgT,
tostiwesnss©) ©aa#&*2—3—8t=wf.
y;v;<b*sjiAyv-1^ffliix>y>s p7-f/ Fk-fX BSESlgs*k-©m@fi=r\ 
iffllUtMcltu Ass aamyik^totomtoyuao gtoS^©y;v^Effltt^y^ 

©assBS-btgx-cs-cu^M mm*©@k\y;i/saay4-#timm$##ifek# 
t, @m-fb#M©±#V'^7=4 -7i*;vSWM®©y;v5 4bAsfl;iS*Ctt»soTVN 

4 ^ $ 4i. "C v ^ <5 o

2 — 3 — 6 y;l/${b#A^bm/uy0^@a (8U8* : 60~100 %)

® to pb PP SUS*
(%)

J: > ^ > iy 'J —/\ y b 26 100
b7 b y 26 100
Jt'Oitfy7 ■ 7f?y- 25 96
7* j'Tjtyy • 24 92
it ^—7' — 24 92
is V y 7— s\y b' ■— 22 85
*Ay^7 b - ^7 0 >y^r^ 77" 22 85
7 d 7 b )\y • ^ty— 20 77
It—"E7 7 7 b • ±;\ — 17 65
7 v7—7 —7 • xby— 15 58
y v yy—7"o 77 13 50

7^T V y7' 4:7 - /yyyy 20 77

b7^7'b Wy byyy^yysy 24 92
r:;i/7^f- 19 73
b;i/7ny;^—77"—y 14 54

yy—^ vy7—yV >7'— 26 100
ABS 60pDn 17 65

oyfyy- 26 100
y yj:-7 25 96
x/^'aK y “7 20 77
BE # m 16 62
b —7 77 15 58
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#2-3-7 (%RM$:20~40%)

@ tit s p°p SUB*
SUB*

(%)

3: 7 7^ 7 h VkfzL-7 12 46
-f VA: V—;W 7" 9 35

#7 yw^7 8 31
7 j.x;i/^>7° • ^r- 7 27
7 77 — 7 "v7 — 7—)]/ K 7 27
#7 )]/'>—)]/ • V 7—7 7 27
□ 7 7—7—A 6 23
9^- —7 #77 - 7 77 7 h 6 23

6 23

75^7 V 77° 3 7 h D —11/ • yVl/3" • y\97 77' 10 38
10 38

3i7 K7y^'— 7 27
^"7yi/#77 6 23
777 V 77 - #7—yk 6 23
7 77 V 77° - 37 A 6 23

Hl/737/i—f ' 77—7 12 46
79 v7k:7 h7 12 46
D —& V/i—7 - 77 —7k:7 h 7 12 46
*;■?-F/R 10 38
rv-^trx h > 9 35
77^. A 7 —7 9 35
Vy^—7^7 h 7 7 27
-V-#tf7 h 7 7 27
3 7 h □ —yv7—7 6 23
h97777—7—7 6 23

y v—^ #^T—yv • 7 7 — 77 V 77— • #7— 8 31

#7—yi/ #7 —V7 9 35

#%:- -77;i/—7 • 77 M 7—yv 10 38

yX—7 8 31
/\7777" 7 27
7' 7 7 v h ^ 6 23

9 7 A— V 7 7Hf£W\l'#7 10 38
9 7 y ^^—7 * #7''—■ 6 23
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2—4 77;V’-fbcDl£*C|6](j'fc#x5

X © 4 A S, M S® SS^oySiEffl SAEES-KSt 3 C(i, J.-y-fiiJic@ 

Afc-sjiw, £-@to*ti'r-$.6jQii*e>»v'I,

Sto*, ®#t6, @xx b-fb&mto{,^BA%60 cn6S^Stol:k‘©jS$"C', ku 

5E<aSffi<0tt, tt?%tcSDT$b5©t, HL<xAs, *©47%#x^liy@4x

(ppM)
atttnfa±. as a, y^s < ©#^*s@®a6Rr$ys
oT^ftV'o ^©tt®ic*n«, @a/-A-l4AW±l:

lt;kU-Cv4?*e>, flg'J55H--Xlc*fST?>|igO, AkH#iX±©t,©lc%5x. 
VA^L, c jiliWJzz.—y- ay S< X -*-©%#%%%*©##©*?, ittSft 
MSttiJ. *fs>s©#j6^i3i, ^L—tf-©K@5'|- >©tts, »aicib$i4© 

Kgligliio.

(#16)
6ttSffllcPS6f, T;v4As(*ftLT*/c«B©—DASit#fg-fb&5iaLT SfeST-lfc 
3. y^vsAsEffldn^fflja, »i:s*CSottt [$$#@4'] (bAsEWc= a©Mi=i

7 7'f’/4, Sv>#Sg^xffl@i6l4AB"C-$>-5o
$£, SttSfl-ifT-A-nH, #A##a%%©ii#miay7xy yxy&a©y, ;n 

6l:*fiJ*y;V5.0#IEttEt:tflib, Wtek'$x'->ti&vt)©t)$>-5;bs, 
li^Etotcy;v 5 *#©$8©ll%s SM-IMlOST-MJSb, iMtoSfi'i: UT©titB 
4,li#bTff ®fiSSffiftSCi^SS,*i©ffiM-fb, xftlcffoS®
SA!ig©lRl±* a# c tUcbBS t% o
aRic6M#f %A^, ittS©(9*©so< Dffl^yii, ffbi'ffijgAi bAa»*i 
iSAstijy < 3 (7^-771/-AJi=l'-+f-l^, X A —All/XyX —XA'^&k') © 

t, AM±©i*##y;i/5=

(f6n x b)

6BST-ESliailirT3lS-£b fi®E©im4»l:ra4»h&tXo mat©f»SS£li 

to, ^KfitTNifea AbEA&SSys $ X by A S^o$l|y;V 5 SStoKfaSSA1 L 

X, X- y-©##y#-5m#&^ay6l:li, IM&fSxx b(bft®H#gAVSrto

*s-a©*ffl(btfttc, #3@%#xxyA©mm©$yy;i/<0vsi'x;b&m@b 

bA'%^y&5i Vy-'l1 A;b->xyAli, ®s> # < ©SSAfl-B

t:$Ac6$^„ gas©vS4 AA-soyiv~m®, mmcy^x^EAy&^o
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')y--f XiHbT-liMim^kffliesiM'ST-s 

gk&SOT-, y;K©*effi/mcrWTSASy^:yau-y 

5$@©*i5iE% (as'jftffi©i*efl;&k') #,

&5 9o

0 2—4—1 li 1) lA'f X ll/C J; t> $:ffifcyiv 5 #6]§-B7i?ik UTn ik^H©7’^V 5 X—ft

—(te$) . wntii, 2iteiBici46tos©r;i/i.-(t;Asii
HU y;i/5®ffiSA$$9320Kg/S8BT-6Sfalt < -5©T\ ^nttifcb v-tM x;v# 
r*H©; ny
cn$fi9iT-scti:i!>&<at, y-y-i"^;pRtcM##&##tc#st<$#6©-ca%
<jgff#csfsasssk & -s „ f©xi©, ±#©@m$m y

11/ < AA#© 9 iti' X11/ 3 ± A>6,li\ **^^7^7(0*#, i/al7? —
yg&k'T-ffl, S i#©i*i##ik###k&x $/A ###k#©M##k&%*A 
<, reuscBtias'jr-s5sri©^%, #MbA^gy&6.

average vchicIc-lifc 12 years

total aluminum 
Primary-aluminum •— 
Secondary-aluminum

^ 1000

--- 000

YEAR2005 2000
50 125 165 300 310 I) llit/nlmlt ngiu^inj S.^milllon pri yor

aluminum - quantity per vehicle (kq) 3>ln,m,t ,n ,hr P">po»>«nof jiummumup id
^ 1 1 3 aOOl^Ntliitlf try Ihc >tn 300$

3) Sourrt: VAW.Alumlnum

0 2—4—1 glistcjjits 21 tasto'Hy;v i.

£B#I : @:*IC*!7-B616*ffly/<-y7 V-Afflesifg [I B E C—94] 
(fflPIH#t;»-3@iij* tttm?*-5A 96 4=##*6)

-13, v-9--i'yivtt©@A^ii^ 3i$EJisn-a'5>ge{i*fflyiv^@fia©'pr65nai4: 
S’<Sa6T-S-5Adl7K^r (lAc©L3fI»gS) y^> C k Asig*89lclia$ U'o 

$ 2—4—1 l±AtTNiiy;v©yiv^-(blcjb‘(j-^BIf;$7<-*-©=-X6S ltU4„

17-
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&fz 5000 %kl±4 >^-—vt^;V^^'lC'Effl$nT^^)Mr5]X)stitiT§TU^)o # 

n X b M.$iibir %>^Xn^'triifi'fb't’-?> £iM^>ixTl''•?> (M^'2)

V th-T
(Ei 2—4—2 # 6000

6000fR#t:o^T^LT^ao

2—4—1 B^-CCDTVl/ < #T ^ /t4VW:#f azL-if'-zZ'-X
# i#
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70% s-s

v —7 Sn %7%vf 
IS ±fr

m to,
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2xxx
(2036) o <6> O © o ©
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2—4—2 6000;

£H* : (m 2—4—1N m2—4—2^t,) gwm7;i/<#(Z)m^k4'#(Dm[o]
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37 h6.ttS£ h-s $T-@tlB 
kUT, as, S'Jfflpi|qlWC*StCiSn^jr^>ti6 5 0 o o^BSWffl tvi^EC, 

*e»|5]JlX»sS5f#fd:n-5^-9-y^#S 6 0 0 0^6®*ffl7>5Eick-®^-XS$i: 
UXtiSO ■— ^ %X. B ifl/cfc "5 o §Si^ill t'-tfltl§rUeT, C4l 

\Z£% ')J&'Un\''y7.;rh-ikWiLtZ,t(DV7 h7>7-V ST$>?>=,

&i>\ SI6Sffl7> ^irSE© V +M £;i/®£Ei* < &V'<,
HI 2-4—3 ligSEB*-eglS8£h.fcSf(B®*©7h'7-'(' h-^F-f tcSfflSnXztifloa 
eS!|-6-6SUT*5 D, 7>5 5bs#ffl$n-CVx^„ C©7-*-®'<fefe07;l/?lSffl*«: 
AA5022E (Al-4.5Mg%) t BH (^-»2\-h-) 6000% (A1 C Mg, Si
&sg;G#L,-cmn) c©$©#^, v-y-'i'it,
7^—7 7 V—37‘|y7l*)Eti'£, J;DSfi6$t4® AA5023 (Al-5.5Mg 
S) S47;v;ffiifc#t UTMj££ftTt'?> A5182 (A2-4.5Mg-Mm *) © 5000 *

C©@m, 7 7 7 ^ 7& A5182 -&At:L7U»l"7tVf^C

CWcZ 0, 7 7 7 y As*fiJi: & 3 £ W"t- & <, ®tS±©37 l-7"7>-,?\ 'J'D'j

©®7—7liEStoCtt7-l/7XHWt:0%4775 y UTSS*C*5V\Tl,^^Asx
i'Tix&m8tfrgwt&-otzm-&<Dvy-'f 
#2-4-2 CC0$© A5182 $15 AA5023 EO^mgBSM&^f. 
BtoVtcgH^CEatta-S-x - @#Ck'9V\o7;i/S-»A6A&@3A4±x 6Si
*^-*-i:7;i/5Sffi^-*-©{a*Asj6;'S-efe^*!x ffl7©7--7&;ib'T, c©z

Weight percentage 
of Material 

(total = 170kg)

Weight percentage 
of Aluminum

Plastic
VCv\\s vvs. ^ \ N ^ 'v ^ v» s. s. \ ^ SSNXSSNi
S§s$$ Aluminum $ss§s$\
Vvvo\v\v.svv.vvvv\v\\sN\vv^

Steel \

- . Sheet' ': ■ ' . Extrusion

Castinc

HI 2 — 4 — 3 Sifiilni^cF^Tc E VS©4^ 9 -4 h ©#3|4Sml!J n"
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#2 — 4 — 2 0 0 <fc-5®S©0l

□n IS ^ffip|3pn (ES mm)

A5182

'i >y—

• y h u y—y □ > h (3.21)
• u-\7-7ny- (1.41)
• 7 □ > h t° 7 — ~T (1.41)
• fr>iD7“ (1.81)
• 7 D > h 7P7“ (1.41 )
• yy>y— (1.41)

(l.Ot)

AA5023 • 7D>h7x>V— (1.21)
• 'j y 7 x. > — (1.21)

y r|7 ----- • ;v—7 (1.21)
/IjVl/ • i/A(1.51)

02—4—4 *iag8%$nfc*s6«j*
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(1)
fo*sn©g»S($S68k<Effl%^B»iF8tti6E( (SSSS68) ©##«* 2-5 

-i j^tre 2-5-i cstabt-s-Bo isiii(cm«.n^J;c’C.

8i±,

liSr*S@S*s*$ < l?tFf£ kMfcftm 
1986 ¥tl*6E*©S5AWU''»e«)> ^nk k 6tc®ffl«ASaS©8tti6S*sJS* 

uri'-So 1991^
© 5,588 f A6 t-X CWP LTVxfcAk 1994 5,000 f AS&T##

ia*©¥Bi#*ii 10(* 2-5-2, 0 2-5-2) t$> d, 
±$A4c©%«, 10 ^|i)SfT©Sr*S5©#V»s4-^©6fflS^6to$#l±l68ii®liiD 
&nlTt0kV't^o 1988 1991 *PC;WT$r**SBB;ikS Cffl
E«*s4-E»^F=aic*#tcau #m#»mm$k LT#m$a6o 
p^ii, Effl^s»*©#tti6att^F=a 5,000 =p

Gfri.mtgtztmfcztizx,

(2) s ttSto$a© 7 d—
gi65S6^LfcW%$ (*7i;l'fcta) li, Sfll@55&kRfM Sn&vSSk k 

iiiZ'y^u-7y—iMSii, ^gxX5 77'k^i i^ vP— X’x M;:9-S'J£ti.£o 
v-7^-to3a$jx5SF*©*«©«) 25%ii'>j3-iyyy-^x f k& oggssns, efb 
'S^seweM^n- (-sn) ag&E 2-5-3 

/@*snfc@55ii, Mask VTfufflsn^a^ksijii/- imtmk ut v-tm x 
ii/^j-L^ma-k^&e. g»#©u-tm x»- bi±m#-cma*x^ibtz±mma 
£h-TV'-5ktimx&v<, ExX 5 y x", #EA#xX? xX, X'l'X, r;i/?^'i' — 

;K5'jf O-ftk'jy-^XlWb-b^ita^ftXV'^^Sf^fe^o (0 2-5-4)
e®, ©ss«fi©ffiffltt«siiLfc (*2-5-3, mm 2-5-5) tAt:gm$&#

ffl V +K Xlb*ti;fiTVTl'3 kM6E-5*s, ZtlXit V y-'f 75%?&3.

2-5 6hffliil7 D —
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5 2-5-1

©fp SfSSg
1984 44,524 5,437 3,845

1985 46,157 5,557 3,924

1986 47,972 5,708 3,893

1987 49,902 6,018 4,088

1988 52,450 6,721 4,173
1989 55,093 7,200 4,557
1990 57,698 7,777 5,172
1991 59,914 7,800 5,584
1992 61,658 6,959 5,215
1993 63,262 6,467 4,863
1994 65,011 6,527 4,778
1995 66,854 6,865 5,022
1996 68,805 7,078 5,127
1997 70.007 6,725 5.523

IJtS^SI
®.mfeM=?i$)

75,000

70,000

65,000

60,000

55,000

50,000

45.000

40,000
1988 1989 1990 1991 1992 1993 1994 1995 1990 1997984 1985 1986 1987

9.000

8.000

7.000

6,000

5.000

4.000

3.000

2.000

Ei 2-5-i
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# 2-5-2 : $)

f#$

hvvO /<%

t;i /]'$! em til

1975# 6.72 — 6.71 6.29 5.87 6.32 — — —

1980$ 8.29 8.41 8.29 7.77 8.10 7.66 — — —

1985$ 9.17 9.26 9.17 8.38 9.24 8.24 10.95 12.92 9.67

1990$ 9.26 10.38 9.25 9.28 10.42 9.05 11.91 13.44 10.85

1992$ 9.31 10.66 9.29 9.28 10.45 9.03 11.91 13.35 10.91

1993$ 9.33 9.63 9.31 9.42 10.58 9.16 12.01 13.65 10.91

1994$ 9.26 10.00 9.24 9.47 10.60 9.20 12.18 13.78 11.03

1995$ 9.43 9.23 9.44 9.6 10.68 9.35 12.36 13.88 11.26
tidF/r) ^ 1995.10

$

1975$ 1 980$ 1985$ 1990$ 1992$ 1993$ 1994$ 1 995$

gi 2-5-2
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0 2-5-3 Effl6toS©®a7 □ -«g 

tij# SliiSkS# ( H3j7g*)S 98f%#)

sa««)
("/») tm

2-5-5 #a • /jNS$ffls©jiFroflMtt*m
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-y i/JL—$ "J ~r V

V
—)v xn>
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m 2-5-3 n® • (%)

1973$ 1977$ 1980$ 1983$ 1986$ 1989$ 1992$ 1996$

m $k 3.2 3 2 2.8 2.2 1.7 1.7 2.1 1.8
tia 1.2 1. 0 1.0 0.9 0.9 0.8 0.8 0.8

6.9 7. 1 6.9 7.6 7.1 6.3 8.5 8.6
f lAStK 7.5 7. 2 5.9 5.7 4.7 4.8 3.5 3.1
m IMSStK 0.2 0. 5 0.8 0.6 0.4 0.4 0.3 0.3
I?! 38.9 37. 9 33.8 29.4 26.0 22.5 15.0 13.3
m 0. 5 1.4 4.1 7.3 ,6,; 4 3.9 3.8
# §il-E 3. 8 5.7 5.5 5.4 10.0 14.8 12.3

1.6 0. 6 1.5 2.3 2.8 2.9 5.4 6.7
mw 2.3 2. 2 2.3 2.3 2.7 2.4 2.0 2.0
€-(Z) ##%##! 1.8 0. 8 1.2 1.1 0.4 0.4 0.6 1.2

i+ 60.4 61. 6 60.5 59.5 57.7 56.9 54.8 52.1
7.9 6. 8 6.1 6.0 6.1 6.0 5.8 6.8

# 5.6 4. 6 3.8 3.6 3.4 3.5 3.7 3.3
0. 7 1.0 1.0 1.4 1.9 2.1 2.1

iS 7\~ry UXM • Bf^&SI 0.4 0. 9 0.9 0.9 1.0 1.0 1.4 1.5
m td!iDipl§(i’I'1yr 2.2 2. 0 1.5 1.5 1.5 1.4 1.3 1.4
# .0. 9 0.9 0.9 0.9 0.7 0.6 0.6

1.4 0. 2 0.5 0.4 0.7 0.6 0.4 1.2
ft 17.5 16. 1 14.7 14.3 15.0 15.1 15.3 16.9

«aa 1.0 0. 9 0.8 0.9 1.0 1.3 1.0 1.2
ft Snftiliir 0.6 0. 6 0.8 0.6 0.6 0.6 0.5 0.5
0: $sat6& 0.5 0. 5 0.3 0.4 0.4 0.4 0.3 0.2
A 2.8 2. 6 3.3 3.5 3.9 4.9 6.2 7.5

0.1 • 0 1 0.4 0.2 0.2 0.2 0.2 0.2
St .5.0 4. 7 5.6 5.6 6.1 7.4 8.2 9.6

37 x. y —^1/EEa 0.1 0. 1 0.1 0.2 0.1 0.1 0.1 0.1
# V * l/f yESa 0.5 0 5 0.8 0.9 1.2 1.0 1.1 0.9
tg-fb f-—;v@fg| 0.9 1. 1 1.4 1.7 1.7 1.6 1.1 1.1
$ U x.;f- b >|J}f|S 0.2 0. 2 0.3 0.4 0.5 0.4 0.3 0.4

ft 0.5 0 5 0.9 1.2 2.0 2.4 2.5 2.8
A B S ESi 0.4 0 7 0.5 0.5 0.7 0.8 0.7 0.6
^OftiKD-B-^EBa 0.3 0 4 0.7 0.6 0.4 0.3 0.4 0.3

A (tfUlEJBSf)
(S5#fg4#f]§ft)

2.9 3 5 4.7 5.5 6.6 6.6 6.2 6.2
0.2 0.7 0.9 1.1 1.3

2.9 3 5 4.7 5.7 7.3 7.5 7.3 7.5
jpj a#4 2.1 1 6 1.8 1.7 1.7 1.4 1.5 1.7

3 A 4.8 4 .3 3.7 3.5 3.0 2.7 3.1 3.3
2.8 2 .7 3.1 3.2 3.3 3.0 2.8 2.8

wn 0 ,7 1.2 1.3 1.4 L2 1:2 1.1
/K# 0.2 0.3 0.5 0.4 0.4 0.3

1.3 1 .6 1.7 2.7 2.3 2.7 3.4 2.9

If 13.9 14 .4 16.4 18.4 19.5 18.9 19.7 19.6

•a ft 100.0 100 .0 100.0 100.0 100.0 100.0 100.0 100.0

ffiSStb (1973$=100) 100.0 106 .5 105.9 102.7 106.8 115.1 136.8 141.3

(1973$1,100kg i: (St) 1,100 1,172 ■1,165 1,130 1,175 1,266 1,505 1,554
f/tMSISHSSS')

(i$)
WfeWI • $50
oCkliB3T-»v'

fcltoS-il • 'i'S
vxa o. sswBSSGWueiwstf
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(3) SfflSAge6<®a®a@k^E(»i6isi

®->a v v¥~¥7 h lcliEtW8E$tJ/m$iva^;: Lfco

©ZCDtctb-, 1994 ^ 4 B J; D ->:l V y $’—¥7, h 08^®)}tc MT -5SiEI OTS-fb (®5>

cntc#vN®es©®*se®iasAsES:sn"a'

ito
@^**>6, SfflSr^g®J*li*Wi: LT$?g|£ftTVi-So —^±I3©8iz;®^C|lt 

•5 MSiJSHb t J; b i-' ^u y ¥- ¥7 b 0®% Rffl -&1M b £o^ 0 & »M5t> k LX ® 
@1§ I * 6. EH 616S 6 § 18 ig 1"(Masaffl ^ & y iS#«-fb^'i:-S ^ 3 yl b©»2J&
eE^niitcfffcn^ j;>SAsS5o

ti.±©IH@CM UT»fliS*Wtiu S*1S®SE6©E*»®8 • BXig-fbSS^616*
®im - pmK#fb'J\g#6©@* (1996^ 4 g) SBUxT^ KT©MfS&mA-CV^.
. (a 2-5-4)

-teXO^Ty (a 2-5-5)
• ->jl v "j¥—¥7 h ©MS<bx SB*© V -S-'f ^iv*0|oi±l: J; t> N

"4"-6 (a 2—5—6)0
• SffliW^gtoS®@II;V- HMiECiiaUTjob, C©5$#0®$ill/— HCM-S-LTV' 
^.V*SASJ: b-»©$©Sa<b&E]5©klcJ;yTIHa#!*&BfBfo^®PS^iSI 
®8s ;P8®$4PM'r-E)^toSffl^ite*©®aiv-hS6e$ii"5^x7iA (-? 
-7x^1; gaseis) zmAtz*
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2-5-4 (4$#gm$:i,500-2,ooocc^^^, 1990^7^#%)

p$m$=s fft ISSWl
atms)

dkmsm

SI5BS

msim Rm
1 A y T- U — 6,075g wig
2 gsl^x—£ — 580 TJVi'l b 2000 4= Wig
3 /\"'yf V —7"—7 290 Wfg

' 4 7ft >f.—)]/^7 >tf 240 wig
5 200 (Kl#8*) 2005’t Wi£
6 #)L —7-7T 110 yiK-fb 2000
7 x>y>®a (ttiwre) 100 wig
8 v\— 90
9 50 (M%f) 2005
10 50
11 T > 7" ■ 3 — h 20 mxtts&m 2000
12 20
13 '>— b^l/ h G-te >th 20 2000
14 ;ti' 5.7 -b *7 5. y 7 7" V > h 15
15 th>f F7’Dr^'>3>*—JU 10 mmzRiam 2000
16 5
17 50

-raff 7,925
'raff (vWt- U < ) 1,850

2000 #i§rSt (/tyf'J-£P&< ) 1,110 2000 ^ (/w;-m<) NUM#: 40%
2005^1+ (yty-^V—SB< ) 860 2005# (r*yrV-m<) 54%

2-5-6. 6W]S U th-r 7;i/MM
2002 4=J-MP£ 2015 mm

'>a 1/^7"-7'7. 1996 4:©5 40 3ti.T 1996 4=0 5 4© 1HIT

IJ th-Y 7;v# 85% m± 95%y.±

ESS®V-y-'i’^;vnj^4i 90°/oLl±

2000 ^£T*C 2005 4=*$T'tC

(Xvf U-PAO 1996 4=0 2 4© UTF 1996 4=0 3 4© 1 W.T

is 4 f 7 o g a ^ (m)

'99 $11 ^i6B

##$##, 73.777-$#

g#$®vtK tjusffigj) ±§3^siin v-y-j t)H£(Dfa±%mz>tz
(iR^6 3R^
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(4)

©"> il/y y—yx b j^iUJIf!l
^kC 1/ xy—yx b list©# A

®^istwg9t--E,se'J6s3S{b$nfcis$.easto^©s*^E©siik®«Bffl©i«
®ca@LT^-5o ffiffliw^6tt*©v-y-'i,^;K mzma&

Z h'7'f >^6*^tot:E*irfc-&fcefSto»'f b*
7-i’> r^^gtoS'J-9-^ »;v • (jut -1 -i/73-7't^o) ##

/SSftfco
->aV'?y-^ boSffiiiMIAs c©'f-^y^7*©4'"C-|Stfilit*»s®S-&SSja'r
1\3 (1997 ^5 Ms liiSSS*)= Puglia 2 — 5 — 6®iDT-fe5o

®?D$nZcEs i'al/ '^-**f C±5T*Wl?^gts %s #SfcfcJSti:S£*iJffl 
$fis i!)tfi'al''?f-m-i;6:5. i-ab xy-yx bttSIS^ 120 % b ># 
tij (#gE*^ S MS655S& £'© B toSim*1 £> © S © SSt?) UTjSbs l$kA,
t*4:S *s ? © * * a*® d $ nr v ^ o
^-yT^ytc4:6ks an6 3/5 (MS*40%) ®5V'll i/5 (Mg*80%) AM
mtz&m&foZo c ©sesfsiis©/i©ici*s #m%@@©a&i/^m#%0s ## 
»>6yx haizTirj$T'©xgtc*y-5iiis © @ Ksmib# a ct % s/ ^ i/ 7 y- y
% b©#(H##Jkk6As ->^l v -y y—yx bmaAtiffifl-eogUMAiiW/iMSs BAs 
%@#©y^. v -y y—yx b ©RM-attoBt- $>&„£©£©§ ei*sw^ b *«; u +N 
7;vx*s (bii'^-II) %ewmm*s *S6ti:6sS£ff **6W b ffl
£*65ii©"tV'5o

(2)IMfc8:®lJ'tM7;v
wy-yx b©es'is ms • BAs m@A-?i\xas tt*to a* s%ih@k & £

*%&0s ©e%I8%6s« © & nx t to es'j a £ 3 *totix & e
i © hi iK5S Aii ^ n*siRffiST- ©->a i/ yy-vesx-fftinTv^

*5 o

saiyx hfflMS • BAs %5PAli^J. v -y y-y X h * © «§ t) (SJ*s *7^1) 
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B2©®®ii. %bi±fv^vy htcfc-ciDtitikurmtsv 
SB3©BEtiu EEBSEttU f0m#A&#mt-^E#{bkv\9Bmt&a.

EE«0 V •9--1' »M£ffi©l!%k k S lx 0®s fl-g'Jte
^Ofcfelutis . ##X—*—x Sra>—, ffifl3?&06i6*

i-ai/^-it, sir w$ise& if© six 6s^ °Jk k % x 6 ft a=

2-6 BffiilSU (#*. i/xVyh'fflS-SiJ) ©«« k!SM

(i)

#*m#0t»{±#li. Ufti0%$@0 rgps^i) jN T%fttm##6*
SUS ( KTJpx>i?>, 5yi>3>&k') 6®blW<ffiBT$>-5„

®b. @ambx #i$, 7-izxe©»a$s-yfc®->jl vyf-sscses * x -y as (*•
7) 6->a.izyj7--*S-lcttXLTV'd» IsgOfUfflqJSg&SiSx ^>-7>5liS

M©m^###l:#XUTW4,.

Sm?aK© A© 8*04) 6:WiA^vx
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Uifo 7 k ly 7 ## &$il;5liHjT5t£Tl'>;S>o

S#¥»#ifott»t%5-7*SS:c tli, r@a%bj !:#? r^jgj a©
iiltfcj. cftlitJ*ffl5Smt.©#ffifeiT'fe-5ftifc AyX'J-s MES6@tbti;1* 

mctlffitik LTttlxbmtSft&vx vt>i»3g8Sltit)®aL&l:)'
ftli^4)^l'<o

->a V yy-yx hzx©§Q5f©jgA6P.8<• fctos ;iw'j-, >!'?7'J

-X-7';«?s SfiKtW-Av'iy >+>--> ^->;>-bEEti^ >75$lStos BfcSLs
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5ti'V V>lil6Sb®20 V y h;v@iKT-S-E,o©0 7*, 20%S7X-7 V7 t-WESffl
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X>y>- hy>7;yU3>s 9-i^, 7Vi/5tW-;k .S0b9iSti:®tb^U -6P 
©ASli't1*®® k UTSS5IUTX2.0
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3-1-1 ^-1 /# MBTil/ <(mass%)

a" A Si Fe Cu Mn Mg Cr Zn Ti AI

2002 0.35-0.8 0.30 1.5-2.5 0.20 0.5-1.0 0.20 0.20 0.20 Rem.

2036 0.50 0.50 2.2-3.0 0.10-0.40 0.30-0.6 0.10 0.25 0.15 Rem.
2 0 0 0%

2037 0.50 0.50 1.4-2.2 0.10-0.40 0.30-0.8 0.10 0.25 0.15 Rem.

2038 0.50-1.3 0.6 0.8-1.8 0.10-0.40 0.40-1.0 0.20 0.5 0.15 Rem.

5 0 0 0% 5182 0.20 0.35 0.15 0.20-0.50 4.0-S.0 0.10 0.25 0.10 Rem.

6009 0.6-1.0 0.50 0.15-0.6 0.20-0.8 0.40-0.8 0.10 0.25 0.10 Rem.

6010 0.8-1.2 0.50 0.15-0.6 0.20-0.8 0.6—1.0 0.10 0.25 0.10 Rem.

6 0 0 0% 6lll 0.6-1.1 0.40 0.50-0.9 0.15-0.45 0.50-1.0 0.10 0.15 0.10 Rem.

6016 1.0-1.5 0.50 0.20 0.20 0.25-0.60 0.10 0^20 0.10 Rem.

6022 0.5-1.5 0.05-0.20 0.02-0.10 0.02-0.1 0.20-0.70 0.10 0.25 0.15 Rem.

3-1-2 TIV; y ncSAV^Pt"Vtc-

?g A & & # #

Fe, Cr, Ni, Zn
A7=-y vxm Fe, Ni, Cr, Mn
$63^*^ b Zn
mAA Cu, Zn, Sn

y^
Cu, Mg, Zn, Si, Mn

OT&sfi Fe, Cr, Ni, Zn
Fe, Ni, Cr, Mn

h Zn
mAA Cu, Zn, Sn

y ^
tfyA
=» y ^ y — b

Cu, Mg, Zn, Si, Mn

&*4 KM Ti, Pb, Cd
u-T-f y^flJ ms

Fe, Si
**X

777^ F, Cl, Na, K, Ca

0ffid»8'JSMb
@«LfcTlVi.fl'6^?S)ffB|3 5* —->s >£|S£a-f %z. fcl±-|SWCH#-Cfei,o
6to*©isi+@pgT% stmo »«*!«$ m&, tisa^srsiit^ckise
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£6^ft^ftCM'T$iJS]£h"m&EB"CiM'®ffl7tSV'"C-$>.56\ 8®&V>7G5iS"C 
fe^o L/A^U, Mg m^®r;v^ = ^AMpDp®SJaxfST-ttPi4$ti2.t7b»u^?>,

a3-l-3tt*HPNGV7"Dyx^ h ic < a—y- u 7

y 7-®fito®StStS$t$. ^ ' 0 3-1-2 teC® t Flow Sheet T”

3-1-3 PNGV 7251b # 1C -o t > X ® 7.2 7 y

Scrap Group Pounds Si Fe Cu Mn Mg Cr Zn Ti

Bumpers 33 0.335 0.328 0.17 0.185 1.181 0.094 2.418 0.023
Engine and Transmission 121.3 5.926 0.624 2.334 0.242 0.388 0.053 0.913 0.018
Hanq-ons 124.7 0.617 0.279 0.64 0.166 0.784 0.048 0.043 0.021
Heat Exchangers 40.7 3.541 0.55' 0.842 0.526 0.14 0.018 0.462 0.015
Media 405.3 2.337 0.199 0.391 0.291 1.903 0.063 0.142 0.043
Total 725

Non Al
Undersiza

Shred

Foundry WroughtFoundry Wrought
Foundry

Mixed
Scrap Problem

Shapes

Preparation

Presentation

Singulation

Vision

Laser System

Diverter

Process Manager
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(4) r;i/5-^s©#iSS®©i

i?: :©S$^iaAii$:Bl 3—1— 6 £7j\i"

©Foundry casting (##©#!&) ffltt/C'Ctt Rheo Casting gdCSMlSS <CtEtii41511*17:14 

(#) V-Xt-v*? » 1994 # 3 B$T‘tC^©S$M©gflfgSHT UTV3,

©Die casting (SzSfloS) "c ist Low pressure casting (fiESIS) ®IF Squeeze casing (g

SfgifiSO »sgl6*©*'i'-;v. x>y>7"Dy», x>g>->i; >£*-, ©r>s>7-

©Ingot casing (E@s fffcti, SEffiSEtg©®®) TI4 Hot Top e lx y K

ES#©Si6Sk LTS*LTUiBo VTR H->U >y-©##B LTSM
Bn-c6^6,saicssur»b,

#im#l4f ©#* —7 —7 —©3 >71/ vE—©yx h >x 77 7 gx 7"V— K 6I6S©

7 .r>3 >y-AflOlDanf©iEi«fc /J'fl©/zto)Siflji6l4«
*T- 102K/sec t:i5 < ,

3-1-71403-1-6 t:HD < 7iv;iB&tcEffl£hT^-56#li;ieffiS:Jv^!¥U< * t 
©fei©trfe-So -5 Electro Magnetic Casting (iBEfWHiB'g) 140
3 —1 — 7 Xmt 4 7 I: Kaiser, Aluswiss /C9ffflfh(’Bttb LT* D B*©67 — *—*6E®gB 

Electro Magnetic Refining zildiSJWiifclSiSl' 4. t> HE$h* >g© 4 D 4) IS

Treatments of melts 
Addition of groin refinerComputer control I lyitcmi of meltl

PCCMINCrCot Atom

Centrifugal Atom OthertGravity Hot Top*

V proccit

Oiprey

She! 1

Costing
Conti nous 
Casting

MELTS

Sol Id Ifcallon
SolIdlflcetlon

wrought

OrdinaryOrdinary Ordinary

wrought

alloy

"Shows

process

•C/scc

toropIc •alto wrought

stock

Pure aluminum
super saturated 

alloy powder,

tconmlcal 
process for 
produce Ing

super pure 
aluminum

for high voltage 

capacllor

h 3-1-6 TE;A4cfE©BA©#@m
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3 — 1 — 7 ffication proccesses applied to aluminum

Classification

Cast dimensions Casting Cooling characteristic lino"

Process rune
Shape

Thickness Width

m • min'*

DU "

ft*

Cooling rale 

K-scc"

Calling:

Vithaut

pressure

Sand mold — > 13 — — 50 - 200 —10" — -

Shell .old _ > 10 — — 150 - 200 -10" — -

Permanent — > IS — 0.1- 3 " 30-120 (0.5-5) x|0" . — ( POI - GDC )

Vi lb

pressure

Pressure die — > 10 — 1 -15 " 10-30 (0.1-10) X10‘ 4800" ( Pf )( Vacuus )

lov pressure — >10 — 0.1-0.3 " 20- 100 ( 0.1-10) XIO iooo" —

Sqoeete — > 15 — 0.7-10 " -20 — 10' ( Hi GUI )( mix V5C )

Ingot

Moldless

Verliot

coniInuous

Electro

ngnclic

Slab 300 - 600 L 320—1 150 60- 80 20- 60 (0.05-5) XIO
> 12 ( EMC )

Billet *180 - 630 120 15-30 (0.1-1) XIO'

Piled mold

Direct cbm 11
Slab TS - 635 | — 1 200 40— 110 20-100 (0.1-1) XIO ( DC )

Lines are nuwrousBillet * 75 - 810 32- 200 25-40 ( 0.1-3) XIO

Controlled Slab 205 | TOO — 100 - 150 (0.01— 1 ) XIO'
- ( ISO-CT )( Delayed quench )

Billet *255 — — —

Slab 305 — 510 | 940-1. 370 — — —

-

Fluid pressure type :( 5KNA )

( AIR SUP )

Cast bar and Blank are for for*
Billet # 180 - 320 60— IB0 20—30 ( 0. 2- 6 ) XIO

Cast bar #50-100 150 — 600 5 - IS (0.2-3) XIO'

Blank — — — —

Slab 610 L 360 — - —
- ( CREti )

Billet . #320 — — —

HorlionUl 

continuous easting

Slab TO - 230 | 110 - 254 100 — 200 10-30 ( l- 5) XIO

- "Billet # 150 - 230 40- 250 —
Call bar # 10 ~ too 250—1, 500 5 - B ( 0.5-1) XIO'

Piled and moving mold Rectangular" 900m' — — — -2 (CASTEI) Dctclopeenlil

Moving oold
Continuous

casting

thee 1 and

bell

Thick atrip 12 — 30 | 250 — 500 4.000—T. 000 20—40 ( 0.1-2) XIO > 35 (RIGAIOmXALflEItT UANNKPEOUNEY)

Trapeioidal" 1000 — 5200m' 6 800-10. OOO 20—40 ( 0.1-2) XIO >140 (rroretziKsnoeocsomi wire)

Two belts Thick strip 10—50 L 320-1 500 500 -4.000 10-60 (0.01—3) XIO' > 28 (HAZBLmXKWTB*)

JLMinlileJ Hods Thick strip 10 — 40 . 600—L TOO 500 —1.500 10 - 10 (0.05—3) XIO' > 2 (HUNTER DOUGLAS) (CASTER- n )
T*» mile Thio strip «— u L 600—1000 600 -2.000 5 - 10 ( 0.1-2) XIO' >135 (Sim HUNTER) (JIACO 3C)

Continuous casting mlIh healed mold Wire. Strip ' # 8 (Biaaole) — * -- — —30" (OCC)

Rapid

sotidlfl

Ribbon process Single roll Ribbon <300 )<• <300 (15-120) x 10* 0.2 - 2 (o.ot-1) xio' — (WELT DRAG) (OYER or PLANAR PLOT)

Ponfer process

Aloeitstlon Feeder <150 iip — — 0.2- 10- (0.01-1) XIO' — (GAS or INERT GAS ATTNIZAT10N)

Depot 1 lion Sheet -5 500 — — — — (SPRAY ROLLING)(OSPRAY)

Splnlng. Feeder < 1 — — 0.2 - 10 (0.01—1 ) XIO' — (CAVITATION)(CENRIFUGAL) (SPIKING)

Semi-sol Id process — - - — — — — (MEG. THIS) or C0#0 CASTING)

Reinforcing

Unidirectional solidification Hole, I | Tabulated (roe iOpapera. but sources are ooitted 1 1 Dendrite Are Spacing

• 3 Knoen and including other eclels 1 f shot • min*1. < S Domestic only

1 6 Just before eilrusion 1 T There';-pentagonal type ' 8 Liquid and Seal solid process 1 9 Webers developing
Stir casting *

Pressure Infiltration

f 4 X j A h 7 3* Fl | I ■ I I j | | I | | 1 300 XI260. *1S1 "
USSR

ES. SA. Bfljs)KAISER

USSR
CHIPPIS

(10)2024
CHIPPIS YlttiXJIM —UOHSTvTsees#

urn CO, To-kAKffl
CAM-110STEC

300 —HOOnf. 2 —IKH/
REYNOLDS KAISER
ALCOA 633 XZ440

S IDAL 2.5W;|TTC5tlO.OOOl/e

PECHINEY

Im audio Raw
D. PECH I NEY

O L I N

USSR KAISER IALUSWlSS ]
Cu-EMS

@3-1-7 EMC (ELECTRO • MAGNETIC • CASTING) ©H?BSffllttS
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(5) r;v; -o-SieEWSSEotoi
© iigt#s©a

E@ffl#a-9-^xk-@tc

C¥ff LTx SBSKs BS'J
®t5t:i/^ h*»##L<l#±Lx

cmx, m©
6SK©;k3Hb

ifj

k “hot top”

0 3-1-8 tc*7"n-fe7©#i@S7S1"o tki^SStiCjSSS-b y h Lx SiS£fiti6L& 

As6)S^4-/S©iijgT-BT$-&0fSffl«$sr*«ifis»c^&{f±-r2.o #gm©# 

m©y-;W:j;Dx -;6C$iJ8P$ft3<, SiSbbmiSC =k b l%A@x 

©as* 6 stu r ?.i^aiTkxasTktii$ti utt^inx iSH^awaff-f^o

\\v VVVnTTT^i

m3-1-8
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*Xn-bx©®$S&[ll 3-1-9 icSTo *?£"£&ti: tfsip £ ft -5 IHk ###(:

J^'tBUXiJ&kft'tV’r, bw *&©#

ftli#:© ,fc o * ©T-fe & o

(i WSafflClifiWbti&Xott-imm^ <, ^SC¥i#T-7,eiRAs$>Dx sfeTCDir 

A©##A%@'J» c k*5tti*4 =
(ii)6TJlttilS©"fe^V'y"'l' X=k b tvJ'cFV'©"^ edge cracking tPPtt. < x 6

< SSi9Hib®a$fcttfiBeMEB©-ii'S'l4S/J'd: < tS.

kxXJcior ring

Dummy (starter) 
____ block ______

f Volume force 
H Magnetic field strength 
I Inductor current" 
j Eddy and current density

a %kW.(DMWlM (Getselv b JM?MI (Alusuisse)

Ei3 1-9
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• i®t) strip iWiiikTR®
Moritz ttjfluhilSt; J; b M'MX iOmmJi©WiSx h V

strip Us ©Jg&Ufctt
D tti L (extension) &■£> ofc 10~15mm 06$ ©SSSj-Srffl V>fco (03—1 — 10) 

tejff-fbjiraxttra'j* UTWifi strip A^mEEUfc 1.5 mm©EC-0U-t©eF-j7 

-CJi-Sts §l315S6tt^:T©IM*j;U?i;MV*(if;tcjiiVT)ai6©T®y.±"Cx fi$® 

6it?t^a##k|5|#A\ <'ftTt\^o

fanilive pxesvure chonnel x 
Positive pteiiore chamber 
Negative 
injure

Ntrgo li ve
P'niuft
tKonoel
Ivtxiconl
cKonrvel

Cowr ptole

3 — 1 — 10 10 mm strip (Moritz C j: 5)
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• Bit L AES ir J; 5 AfftoiiESe®
Metal liJtS t uBTn $6a*lRll:fe^A6&^orv>^^6l^ltlix 32mm©;tU',M!l 

National lead SStiEiSffl Ly h©6ViB±ES&lBL'TA0, zk¥E 
i6kl'<ofr©SWa/bsfe5. #m#&±#<T6A*oft\ (1.6 mm) S@ES7 V

C©Aaid:@##%#m©01#!lSnw&f#^©lc&4:*^bh7

srvi-So E*T*Misnag#©4stc?sfli$nTV'-5»

0 3-1-11 ch6<OE5S«tiSI6ES#k'©J;a$
ftTV>3M:J;oTV><cu<^©iB-BtctiESa* 
e>tuti*<• ic#iwAn%$ft-rv%*\ *AiilAiwiDxeck*sRrig"c$>5„

(i lEBteXIiSJStiEiB^uv h «oi«
lm (wheel) h^ll' t &t6"5 56)3 (bitT V>5 ->7:r Ali Proprerzi STS t> x #&

7Dt7-CkL 7jc^rE)fil«l3:tt$©fllKk8ilE© V 0ESti:5l5I b »SA>»
e.nA7jc^0*»^;i/ McJ;-3TSBt5>nTt^o V^uvUTCg?*LAS
mmt&J X7VS11 LTES^7 tf?-f

Ho relul

wo ter
‘ cooled

wheel

Southwire MonnSoide

sleet box-sections

liquid Kf“

-Burner -Douqics

@© #^s# (M 7°DSouthwire, Mann)
© 2 3mm& (m Hazelett)
© ®a L//z^5[l§§ ($!l Hunter-Douglas, Alusuisse Casterll)
©© D—(M Huntere Engineering, Pechiney Coquillard)

El 3 — 1 — 11 ^#03^0)3^01 ^5^-5

-71-



Properzi i&jS Southgate 3472 &

d: 1/5805

Properzi £> «££/£ Hb$AX l'' £ Regamonti iDa^ix ?[c^£BcFtl

^ Strip

(Dkk £ l^ strip £ifi fS £> tl£ 0

(ii) 2D—

6 — 8mm(7)^Mffl strip £0 Hunter Engineering CDlSttTtdix ##(d:#^a#

±BP0#^6 Fiberfrax^&mi/Tm^^mWOJl^^TV^TV^^ h^VX^l:#

^^itx ^6^:co/#ia#±gB0#0i#

#i/^;i/(d:zk^D—;i/(DE'W@(D#^tcE#(:^X:^tx Win-;i/^'D^'n

ClOhotpass^^t^V^^f^^ckf 15%CDEm^^ft, ^CD#H>^D-;K i> 
xTx tensioning bridle do d: 7/3 -f "7 —tl%0

15-20 mm/sx 5005 \Z-DWX 13 mm/sx 5052 trou 
X 11 mrn/s t^<bT3*5*g£f Kj< x 1675 mmjgcDWB^Tdod:^
10,000t//yera CD£MSX <fo £ o

(iii) 2;i>
ZCD# J 7XM& £ < %n ZtlXl^%7°U -texte Hazelett &T\ ClCD^&trld; 2 OCD 

tK^p E~C5I5S b (f)ip\~k £> ji/Zi $i|V'*119'^’ (1.5 mm^ h§ V \ 3-Y 15—40
mm(D#^a strip ^Wz^aT'ho h 0?p£P\£MEL<D7kQ'Jy h Xklt£ D o kkJM'<$Wol£
v U h &F^Slvfc^ y=rk v 'yn-frb^)\/ V ©fmcD^fMHZx v 0 h

(iv)^$S^^tyc^&PXD y ^ d; D 2 h ^ 6
dCD^dOl^T&x 4,^Oi|Ji't:j?V>i strip %> Hunter-Douglas 1950 ^

bl^^XS6^^ilE$ttTV^o )tiOiS©ii/D y £ Rtf

^ (j- 6 t%x UT (d: c ^ (d:#^ ^d6 d; f 750 3 d; o 1:^

5 (tongue) yb^S (snout) &)# LT CCD#^p^^#t$^^^x ET7K6 strip tZ(±E% 

< <B h c*O tearing £ fz\£ cracking ^Pllh't’% fz #) h° > A D — ;M£ J; -oT :blTMl!?l c^
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♦g0j£l\ J1FV> strip 0#)a#7^) 6 Alusuisse Caster I £5|l:EcFil> L <s

3-fE-a)"n^SgIS^/AV^/hC1-4o t ^ ~C Hazelett^i D b ll" '^4, % t ^ o 
Alusuisse Caster I (El 3—1 — 12) &j?cf 15^40 mm© strip 4~5%Mg

&#tf^Amx.^5i82 ^9^ <#mt caster

7-Y 1500 mm#0 strip £$i3gf ££#>£ 1969^—7 b^ 070 Lend tC|§B£

07 b 0 v7#B0S#^#^

■i) o
-Hunter#!:^ strip 0#^ 2030 mrnlCl#LX:0a(5|^l:#iam^^|q]±U 

^^#0$#^/]^ < %o%C &
• Hazelett &^j3t ''Tx L |5j#^ ^ 4; o "C 1520 mmi|#0bpM#l strip

&^acko strip 0$g^i#LX:c:^o
'Alusuisse Caster
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@7 I- V v 7"|/f® Ufcjfzgffl'ItS 
• 3S$!I0S. 3£g&J:ytRi£iIPiJ

Hazelett#43<£1/ Alusuisse Caster I #7# 7 tiOW1* 'S%?& strip ©i!80ii6lii®S

-*■5-fi'ES strip ttl$IW£m£hZ£:lfZ\ ®KMm%:nt’tj:b^gb), #t# 
S Strip *e.iSofc^i@ffl33';vC43lt^SH©5SSiJ0SgJ;D6t.okiWt^0?SS6 
Roc kl:% b, #l±*©Z3%#M&xT.
(i) SST*SI31b3SS (TS) kmti&g (YS) 6$ 20%«±® <. #IWA©„

(ii) i*ST5l3Ib3Sg6sieVo
(iii) Ri$SBiS@6si«t' (50~150“C®1')

• f&M’i

Hunter tiC <fc 6 strip *> bfe 0.9-1.25 mm© 3 Y ;UA> £># < ©SKA5® b £ Ac
Ii7 tT>iDX$tvT43 b , SfciMJ¥£ 9.0-12.5 mm© Hunter strip 14 2.5—3.5 mm© 
«ST-?53}&Bi$ b ttzb5* 3 k ± 31 £h,T t' 3 =

- 5f->7"@j3ZI>'BS@$<bto$i
IftF.Mnx11c kk#mox©#6#$'!im2n-5©kti:'J>&< kt>rn#©AAK

a tvX tt m 1' Strip tt *> £> &» * x >p ff- > 714 k §8® BHb® 3* S « 3 k k £^ qf#g C
tS, b*>b&As5>^:fe < k* 1100 ©S©S^88»s%eeggHbti:±T-<lH£,iiTi^

-5o

xtz/p$uy> EH

strip EiSXgte j3V>r l*@SJ6s* < , ttz b U 5 7?*?% f— b <fc 3 D7
li lO%tcSfc*v>k,®t>n^o 3YiV$X©$gbli90%y.±X7 XitoSk/uk
ioo%x$>5 bibfttb^.
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ssswsuekn*©^*-xa

teeo^i)Stoif6©'t\ <$a^g©i@*i±###a©%#i:#%t & $ e. 
ftT^-So Si£x SS^k)S0ne©^$P$S6!*S' < & 3tciStoTt StoitiTOJ: 
oC^fbf 6.

©tos^irteeaa-fb ®#m{b6#00mib ®-&#7tm©3#w§ (mi:#
<iDX|/tffiaX\ S;6T-tS-Bffl&*:l©t/rti36sX8{S"C%%) @isss©aiaifb 

©^¥«l©£Jt ©^SH<b (mi:#<iPXSHttHT*a*a^^piSalliai:^f^ 

T§5>)
eto-c, s^«0T-ttr;v5^A©#a&#^mmAmTM#©«mb%:tr©a**

4-m, S»Sffly;i/i.ir&«»^©%ffl-fbi:iqi»*:E3!Effl#S©fi$;$6iX9
1rfc?

(4) taig + *sx5 7!me) tz b') '>?mm®Mmi

03 — 1 — 1 3ttSlixflSV7 h ') y 73*111: =ttK 7 mmjf©711/3.-&£«*» 
5Sf5.a-e©ffiM88B3 7 h (#@7 1'>?4#1 8^h>aba©4r-x&l 0 0k 
Th 5>) 61b$tUfc«-C\ #3 —1—8im#&4p^4%l\U6 73h>&af
@-a-©3 o©x@l:h1:1b# 1/&6©T&6.
@»XS*S7 h V y 73iWJ; b *S!®37. bfffgjiN (^ii/df—|j», 775 y7‘% 

V>^7“, fttr) kB^h-TV-So ^ffl3Zih>$T-©Sa"5 
i±iwm h v 7 7 i#s<, cim±©&am#xi±#M5

^■msTib x i K>©^axsam%tcj%6i:K&H%i''kmsj%&. 
feys, k©a^r (a*n) iiv 6to6^©7'i' >3eisr-8^fctov 
*uxsftH, h v 'vymm&mmi b t#$jk%3<,
g r ;v 5 ^SIiS±6B«®±* 6x +^63Sgtc k%%©T

##% r V y y'liH^BOSSSJ; b *x +afcgtEe$&tf&B«USHV67, h V

y7'HE©^»sia$
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Conventional hot line 
6.0000 t/year

0 200

Conventional hot 
'lln<2,180 000 t/yoar

C 150

cO 100 iln-strip
caster Thick-strip castor

50 100
ANNUAL OUTPUT, X>H

El 3 — 1 — 1 3 l/f bm&tx h V D 7 mmJSto>E
H±$t

3—1—8 7 4 75 h L 6 75 h

ia B %##((: J: & Strip
Casting

Strip
Casting

^ ^ hcon^-u

i A t,' 3c i' 3c ^

2 X ? 7 y ■ u // //

3 & 8 R // // a

4- & » m // u a

5 7 9 — // // # JS

>/<7

6 • S5ig r% U ^ u

7 17}It , SgiJ , -U A-^r // FSic^u>

H // '5 r

9 % l' -

1 0 A l' 7c u ,-§) i'
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(6) 7VV 5 - -bA ©SlWSliS&rTOEiE

§ s. mss©®® 3 x b-?'>>£fiotctf)<?>mmmz£ttt)Zo

(DDC if®z£
no #®zmA@sm&m& k, #ASK©##x&3K j;b-s©nssm±,
|q]±;t)s*gXfc3o

*
*y h h y 7"8k 8BSi6®aiFBffl$liyS&VU(M«T4K®6stii8IUTV3;bi 

B(###A^6##0toy h h y 7"?£l;Wti;$>$ tru*z\0 *x 

II©iS@Wtti k$jmgB%©P8B& d - F x y y£ j® < fc

L fc g roSfflirSliasSdWtifc* iliS%oT<5
RT#ga*% b,
SA%6b.

gtoWM'g&#t$keB%SISSfl«©H« • 
«Stc$Su-'otj--B$T*©6:zFitiew\- l*;vSBflitlct-6£>5As$i4o

Ox 7 y y 7-©a?SfiJffl
0 3— i —is ©=kd», asij u^zL-y- v #’->x»5 y r^EisiAmaxi-a d k 
ld<t b ifO'xii' 5 = 7 a®s k t sxa*s#A 6. iu.
EIXttWSSStcSUTfcS/bk zi-tf-xXy yX©o°*kffl^icB$n% 6, ftff 
St&fc & b mtLtZ> qItgt4AsS. 3 o
SmeluJMk LXMMSItX y V -©{Sffl•fe^x. 6,n^o *z$te 5. 7 o@*A:0?kV\,

asAs8tffl-e $. 5 k htonx *; b > **,m#®©m#k
UXBdvk#x.6ii%5>

©X7y yXfltilUE
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scwcebl (0 3-2-6), eistcsjfg^fioxv^o

O Undetlloor coll buggy 
O Coll preparation station 
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01S : Operator Interface Station 
PCS : Programmable Control Station

EEBE 
PCS 1 : = ;!/ •
PCS 2 : ARC, J-7V hl£S

f±±Emm
PCS 1 : mgS#, mg&lfifl 
PCS 2 : APC, AGC
PCS 3 : '^-7 > M&S.
PCS 4 : 5S*$i|iai
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a 3-2-5

Na

o' & # (wl%) Mn + C r 
+ Z r 
f W l + V 

Or IK)

S 1
F e

S 1 4- 
0. GXP e 

OtK)
fiS %

M g F e S i C u Zn M n V N 1 a r T 1 Z r

A 4. 5? 0.41 0.15 - - 0. 02 - - 0. 01 - 0.02 138 0.39
B 4. 43 0.35 0. 12 0. 01 - 0. 03 - - 0. 01 0.02 - 0.05 0.34 0.33
C 4. 52 0.37 0.12 0. 25 0. 05 0.07 - - - 0.02 - 0.07 0.32 0.34
D 4.57 0.72 0. 10 0. 20 0. 01 0. 12 0. 01 - 9. 01 0.01 - 0. 14 0.25 0.61
E 4.64 0.56 0. 11 0. 01 0. 58 - 0. 03 0.01 0. 02 0.01 0.01 0.00 0.23 0.47
F 4. 70 0.12 0. 13 0. 02 0. 01 0. 15 - - 0. 01 0.02 0.05 0.23 1.08 0.20 S£5fia£fe
G 4. 65 6.95 0. 20 8.01 - 0. 62 - - 0. 01 0.02 0. 15 0.50 0.22 0. 77
H 4. 50 0. 55 0. 18 0, 01 L 08 0. 01 - 0. 45 0.24 0. 02 0.02 0.74 0. 33 0.51
I 4.55 t. 30 0. 19 0. 02 - 0. 62 - - 0. 02 0.02 - 0.66 0. 15 0. 97
J 4. 32 0. 56 0.54 0. 02 ~ - - - 0.02 0. 01 0.01 0.04 0.96 0. 88

*3—2—6 SiiSxgt^tt

& ###% & MHSIEJS ft ft VH
& Cmm/'m 1 n) CC) CO Cm na) m e ms&E

1 A 6 5 5 3 0 5 0 0 4 — 1 CAL 2 0'C/sec 5 3 OaC mm
2 B 6 5 5 3 0 5 0 0 4 — 1 CAL 2 OX/s e c 5 3 OX mm
3 B S 5 5 3 0 5 0 0 4 — 1 CAL 2 0 ’ey sec 3 5 OX 1# mm
4 B 6 5 5 3 0 5 0 0 4-1 B AF 2 5 X/h 3 2 OX 2 used! mm
5 C 6 5 5 3 0 5 0 0 4-1 CAL 2 0X1/3 e c 5 3 OX mm\
6 D 6 5 5 2 0 5 0 0 4 — 1 CAL 2 OX/s e c 5 3 OX mm\
7 D 3 5 5 2 0 5 0 0 4-1 CAL 2 OX/s e c 5 3 OX mm
8 E 65 5 2 0 5 00 4 — 1 CAL 2 OX/s fi c 5 3 OX earns l mm
9 F 6 5 5 2 0 5 0 0 4 — 1 CAL 2 OX/se c 5 0 OX m$Mi wm

1 0 G 65 5 2 0 5 0 0 4 — 1 CAL 2 O’C/s e c 5 3 OX : W$AIL mm
1 1 H 65 5 2 0 5 0 0 4 — 1 CAL 2 0X3/ a e c 5 3 OX •finite L btmi
12 I 6 5 5 2 0 5 0 0 '4-1 CAL 2 OX3/s e c 5 3 OX mm
1 3 J 6 5 5 2 0 5 0 0 4 — 1 CAL 2 OX3/s e c 5 3 OX ifc&W

m 3—2—7 % ^ ^

Ncl
&

ifc
siwma

C N /rant2 )

Si ts 
(N/mm2 )

{* cf 

(%)

x ij if -fcr >

IS (am) (%)

fcstas

Om) ((0/uuz )
A h f f —
% h W >

ffif #

1 A 2 4 7 1 2 0 3 0 9. 8 <0. 1 3 O 1 6 O

2 B; 2 '4 0 111 a i 9. 8 <0 1 32 1 5 O mm

3 B 2 6 3 13 5 2 6 9. 2 0. 6 2 19 8 X

4 B 2 7 7 14 2 2 3 9. 0 L. O 4 1 8 12 X ifctm

5 C 2 43 1 1 5 2 9 9. 7 0. 1 5 3 0 1 7 O

6 D 2 4 5 10 8 3 0 9. 6 0. 1 2 3 5 24 O mm

7 D 2 3 8 10 2 2 5 8. 9 <0 1 3 0 2 95 O mm
8 E 2 40 11 4 3 1 9. 8 <0 1 4 2 31 O mm
9 F 2 3 5 10 6 3 1 9. 8 0. 1 5 3 5 0 O vt&m

1 0 G 2 6 0 1 4 2 2 5 9. 1 0. 7 2 1 7 6 51 X mm
1 1 H 2 6 7 13 2 2 3 8. 9 0. 6 5 1 8 153 X mm
1/2 I 2 7 4 15 2 23 8. 6 0. 9 8 1 6 8 6 4 X mm
1 3 J 2 4 1 9 8 24 9. 0 0. 1 4 4 1 115 2 0
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