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Abstract: Taking the 6061 aluminum alloys with 75% and 100% recycled scrap contents as investigation object, the
methods of improving the purification process and reducing the inclusions in the recycled aluminum melt have been
applied to enhance the quality of the aluminum melt. According to the microstructure analysis of the aluminum rods and
the mechanical property test results of the forged wheels, the recycled 6061 aluminum alloys subjected to purification
treatment exhibited excellent comprehensive performance and met the requirements of wheel products. In addition, small
additions of Zr, Sr and RE could modify the morphologies of secondary phases in the recycled aluminum alloys and

enhance the mechanical properties.
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Tab. 1 Chemical composition of 6061 aluminum alloy wy/%
Cu Fe Mg Si Mn Cr Zn Ti Zi% o e Al
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Fig. 1 Manufacturing procedure of recycled Al forged wheels

[ g F

FRHEMFEE0TRE, RBERBRETE, £A
—MEEERSEF0RRRER ., BIEZEDS N
NS . #IANLR="TFE, 725060 MN. 80 MN
F1100 MNEDHN 347 BISEIIARHEAGEST AN
REIZY550 C, EPBRFILRZEXERFHITLI30 min

RN, RFEIERABIEETLS, RETREXT
BHERHTTORRIE, BIELEESS CTRIA
190 min, 75 CKFEZKIE, REEI80 CHRIE
8 ho BENMMITEHBRNMTEMRRRY, BEHTR
%, FERERHEF,

1.3 EZRM. B SHERDH

1.3.1 R EERN
SEFAPREFIL-Footprinterf & B AR HBAERIRNNIE
HOES IR T Z4448 . PREFIL-Footprinter2—MEH
EXEERmERNNYEE, BESEUNERERES
HEEMENETRRE. BERRERSHN, JIRE
Bk, SiEmgeRizRA Y,
132 BEMDEHUERST
KFIARL-3460 H IS (S B RAI TR 2 21T o
Eid Zeiss EVO IS F EMEN B = HENHE
S TRINE LR FAL

1.4 $EEEMEBERFENI

KIBGB/T 36589—2018%1tE, RAAEEYXLONS

SRR (TALCT) WREFRAHILBAILE
SIS

1.5 HEMEREHE

NEMRENNBERESHEEERN . E18%
iR . EEIXGAELEASRIHK .. £
HBS-3000TVA M E It Fi8E S HEHITEEN
i, BERFENEEENPOEBNZUN D REIES
Xis, SBIEHEE4S mm, WE2 (a) ik, FHKIES
B IR EEENE . BERFEAREEMEGT



2026 H3HA/ET75E

(a) HPRAEEERGIN /RN

(b) pRHfERMHAE R B

EBSE Founore

(c) FRuED 78R

E2 mEEaNGERDFESAFERT

Fig. 2 The detection positions of hardnesses and the sizes of mechanical property samples
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Tab. 2 Effect of filter plate mesh size on the recycled Al melt
quality and transfer speed

AR EE 150 s R Be FEROHE/ (eo )
20 1325 38
35 1380 35
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45 1492 22
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Fig. 3 The filtration curves of the 100% recycled Al melts under the
conditions of different refining agent addition amounts
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Tab. 3 The chemical composition of each alloy sample wg/%
FE il Si Fe Cu Mn Mg Cr Ti Zn Al
FrifE6061 0.65~0.75 0~0.15 0.2~0.3 0.08~0.15 1.0~1.2 0.2~0.3 0~0.05 0~0.05 A
T5% AR 0.718 4 0.140 3 0.2375 0.146 3 1.060 4 0.251 1 0.035 6 0.009 1 N
100% 4= 47 0.716 5 0.144 2 0.236 1 0.146 9 1.080 1 0.244 4 0.039 3 0.008 7 A
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Fig. 5 Microstructure photos of the recycled Al alloy rod samples
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Tab. 4 EDS point analysis results of the segregation layer

at.%
D7 Al Fe Si Mn Cr Cu
mil 10.90 - 89.10
52 2423 - 75.77

M3 79.11 6.93 7.47 3.11 1.93 1.45
R4 71.17  11.53 1024 440 1.06 1.60
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Fig. 6 CT detection results of the recycled ingots

R5 EEHEEEKRNLER (HB)
Tab. 5 The hardness test results of the Al alloy rods ( HB)

PrE FRECO61E5HE  75% A4 100% PB4
LRI 36.9+0.1 402+0.1 40.0 +0.1
ol 38.1+0.8 405+03 41.0=1.1
Hi20El 38.5+0.8 40.8+0.4 40.6+0.5
45308 37.8+09 402+0.6 40.1+0.2
S48 37.1+0.4 40.1£0.8 39.7+0.3
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Fig. 7 SEM images of microstructures of 100% recycled aluminum samples
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Tab. 6 EDS point analysis results of the 100% recycled

aluminum alloy samples at.%
i Al Fe Si Mg Mn Cr
Ml 81.81 585 6.70 - 3.43 2.20
H2 5627 - 20.09  23.64
A3 6513 627 1123 1081  3.89 2.67
B4 4787 - 21.94  30.18
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Tab.7 Comparison of mechanical properties of the
100% recycled aluminum specimens before and after

microalloying
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Tab. 8 The comparison of mechanical properties for the wheels
Ay FEfL 28 Jif 3 S /M Pa Brhisi B/ MPa KR/% W HB
FRifE6061 347 +3 3893 158+0.8 109+1.3
iR ive 3 75% LR 353+3 385+2 143+1.2 11+1.3
100% 455 354+ 1 395+2 126+ 1.3 112+1.4
FRifE6061 321+6 361 1 15.0£0.6 106+ 1.2
RIS 75% A4 363 4 4022 13.1+1.9 112+ 1.4
100% 2L 47 329+3 372+ 4 129+12 110+ 1.3
FRifE6061 328+2 369 + 3 149+ 1.0 109 +0.7
Lite Tl 75% AR 3455 378+ 1 159+0.7 11314
100% 1A= 55 310+3 349 + 1 13.1+1.4 11+1.3
FRifE6061 3162 359 + 4 123+1.5 10812
LIV 75% PHAE AR 324+ 1 354+3 153+1.3 108 + 1.0
100% -4 5 317+4 359+ 4 11.2+06 103+ 1.1
FrifE6061 3143 362+2 162+2.1 103+0.8
LA e 75% A ERE 317+ 1 356+ 1 159+13 109+ 1.3
100% 4= 41 318+5 3662 11.7+1.7 109+ 1.3
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Fig. 8 The stress-strain diagrams of tensile test bars in different parts of the wheels
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Tab. 9 Bending test results of the wheel samples

FE 1EHLE R T 5%
FRUE6061 58 T > 300
75% R 259.2
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