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Present Situation and Problems of Recycling of Aluminum Scrap Material
Recovered From End of Life Vehicles
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Abstract: Aluminum alloy products used in automobiles are increasing mainly in the engine,
transmission, tire wheels and other castings and die-castings. However, there are still few
wrought alloy products used for the hood and frame in the current situation. These aluminum
alloy products are mostly recovered through the processes of dismantling — shredding
— material recovery and are recycled in the form of secondary ingot for castings and die-
castings. The amount of scrap will increase, and it is said that there will be a surplus of
scrap in 2020 in the earliest case. Scrap absorption in the casting and die-casting industry
will be dubious then”. When aluminum scrap is recovered from End of Life Vehicle (ELV)
and recycled into a wrought alloy, the technical problem in this process is to prevent
incrementation of impurity elements and to optimize the surface coating removal method.
To prevent incrementation of impurities appropriate secondary dismantling is needed. The
surface coating removal process is indispensable for the work environment and melting yield,
and shredding + kiln heating is effective for this process. A test was conducted using actual
ELVs, and results showed that large aluminum wrought alloy parts can be dismantled relatively
easily, and it is technically feasible to recycle those parts as wrought alloy material using
currently available technology. In the economic aspect, cost reduction in the processes of
dismantling and recovery (including purchase and transport) is important.
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Fig.1 Domestic aluminum demand in 2004.
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Table 1 Various aluminum materials used for automobiles.
X % ' o8 RKEMNES Si Fe Cu Mn Mg Zn fERGI
1000% 0.05~ |
7 ILI= 1) 1100 <1.0 020 | <0-05 <0.10 | M A
2000% 2.2~ 0.20~
I
(A-CuZ) 2117,2036 <0.8 <0.7 30 <0.20 050 <0.25 | UNwk
3000% 3003,3004, 06 0.7 0.05~ | 1.0~ 0.10 INEVEORNE, SV I—-42,1 73
(AI-Mn3R) 3005 =0 <0 020 | 15 =<0
4000% 9.0~ 1.0~ s .
EES (A Sé) 4004,4104 o5 | <08 | <025 | <010 | S | <0.20 | FYI-LITA
=]=} = 7IN « .
5000% 5005,5052, 0.20~ | 4.0~ INDEVE INZBEDRGEE X T
(A-Mg®)  |5082,5182 | <020 | <040 | <010 | 50 | 50 | <025 | 5 fyxzLechit ke Ar—IL
INBVE NG EDKEER < X E— L
(Af&oﬁg) 6061,6063 0626 <0.35 | <0.10 | <0.10 0(')430 <0.10 | BEHY) N/ ST R =)L TORAS
g=m ' ' IN—< B+ B T — /N3
7000% 7N01,7003, 0.20~ | 1.0~ | 4.0~ T
= ININ
(A-Zn-Mg®) |7016.7046 | <0-30 | <085 | <020 | “oo | L | g | EEOWEH,/
AC2A,AC4A, _ . _
Y ZR—IJUR- p —XZ - wFI\
BE-2WHEY | ACAC, 6.5~ 0.20~ ;L I )'f ZZ/:’T g 51777:'/5; 9
o | (A-S-MgE%Y) |ACSAACEA, | 75 | “09% | <0201 0I5 I ggs | <085 TTT T R AR
Fisah AC8B,ACSC -
i H 2R 6~ 1.5~ - .
(Aigi-Cu;&) ADC10,ADC12 igo <1.3 355 <05 <0.3 <1.0 | 77205 —RFVvH5—2X
2014,4032
v o ,4032,
e BH &SR 60617075 HEOEEM
29 =}alu]
Ay 2014,4032, ERRY R =L AT T —La T N—
=aRERn 6061,7075 7 — L\ R EM

4 Furulkawa-Sky Review No.2 2006



BEBENORINENDTIVIZVLARIZ YT IHA N DRRESEDRE

100kgeHEBL TV 5, S8RIE, =TI RFT A
Iy ¥a U, RA—VPS M, ThbL, T—
R R 7, #EMENOBEMMOBERMATRINT
W5,

22 FIVIRGZYTIHAIILOERRK

TV =g AP EHE AT O TR G k-2 2 vy
Z— B LEL R R TR - Y34 2 vEh
T3, 20034FFICB T B FEHEL L DT IV I = Ll
WBINVHA 7V T7u—HfiERZRAITRT,

T4 —Z—, il RGeSt & TR S AL/ FEHLIE,
fEARTEEIC L > TEERM (>, T AIY
Yary, A—x7ar, FTI—X, KA —NEE)H
WMo shi-g, YavyXUBlshs, aby X7
A N FIERBREEIZ HINE LTTEN S 1 P HHE
T 1) Y T R I, WD R, A5 R
WREENEEE) 2L, TVIZ UL, M, ATV
VA EDI MR E LIS ESEBOETYT
HEIVITARAZNVZEW LTS, fjffk - a2y X
BECEOENES T IVIZT LAY Ty FlE—Hc
TUIZULEMERLZERZFHL T VI LTIX
MEEEEEICMO SN, HY - TAABANTIVIZ
UATRE e LTRES RSP,

RSICHEEICBTZME - o vy FMERKRE %2R

160

140
120 HZDft
A Og#=
2100
Il%l 80
i 60
¥ 40 78

20 37

15 15 === \
L) bicilaal 2 fi2tin HiEm FANZK
(11%) (14%) (69%) (92%) (82%)

B2 BEROVIVIEZXRICBITSEHERERDMUEMNT
(BEEELER : 2004FE)

Fig.2 Share of automobile use in aluminum industry of
Japan.
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Table 2 Use of aluminum by automobile types.
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Fig.3 Use of aluminum material by year.
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Fig.4 Flow of aluminum recovery from ELVs (units: thousand tons).
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Fig.5 Recovery of aluminum products in dismantling test
using actual automobiles.
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Fig.6 Estimate of amount of aluminum scrap recovered

from ELVs.
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Fig.7 Results of simulation of scrap production in period
of stagnant demand.
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Photo.1 Dismantled aluminum hood.
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Table 3 Profitability assessment of aluminum parts
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Table 4 Aluminum materials entered in shred test.
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Table 5 Total weight of materials entered in shred test.
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shredding.
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Table 6 Results of composition analysis of melted plates.

(mass%)
6000F%RE%E Fe Cu Mg Zn
I — ME 0.15 0.67 0.40 0.01
YT AAZIV 0.34 0.71 0.14 0.30
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Table 7 Effect of coating removal process on melting.
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