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Production Process and Performance of Recycled A356 Aluminum Alloy
Ge Sujing™*, Liu Yongchang'?, Ye Zhen**, Lu Yuanyuan®, Mao Yiguo'?,
Sun Fangfang'?, Yuan Gaoli***, Huo Chenming'*, Ma Chaoli’
(1.Hebei New Lizhong Non-ferrous Alloy Group Co., Ltd.; 2.Hebei Light Metal and Alloy
Material Technology Innovation Center; 3.Baoding Lizhong Wheel Manufacturing Co., Ltd.;
4.Hebei High Strength and Toughness Lightweight Wheel Technology Innovation Center;
5.School of Material Science and Engineering, Beihang University)
Abstract; Taking recycled aluminum A356 alloy ingots as object, main processes such as compositional adjust-
ment, micro-alloying as well as refining and deslagging were optimized, and the casting performance, microstruc-
ture and mechanical properties of treated alloy were evaluated. The results indicate that impurity content in recy-
cled A356 aluminum alloy is relatively low and the morphology of the iron-containing phase presents mainly rod-
like structure after the optimization treatment. The casting, tensile and rotary-bending fatigue properties of A356
alloy produced by recycled Al show little difference from those produced by electrolytic aluminum. The results re-
veal that the recycled Al is able to replace the electrolytic Al in producing A356 alloy, thus reducing energy con-
sumption.

Key Words: Recycled Al, Refining and Deslagging, Microstructure, Rotary-bending Fatigue

Yt B #3:2021-12-31; 2 AR 2 B 87 : 2022-02-12

E LT A5t s f R K5 E R IR SRR % B0 H (YWF-21-BJ-]-1102)

F—EERN ERH L1974 F A BT R, LA E (071000) , E-mail : gesujing@lizhong. com.cn

BEMESE A, £ ,1987 4 AL Bl # . b5 (100191D) , E-mail : luyy87@buaa.edu.cn

SIAMNH R NKE W4 B4 A3S6 e eAm LA RMRRMIZLI]. ffh il XA (5 4 ,2022.42(4) :450-454,
GE SJ, LIUY C, YE Z, et al. Production process and performance of recycled A356 aluminum alloy [J]. Special Casting & Nonferrous Al-
loys. 2022, 42(4) :450-454.

[4] CHENL W, ZHAO Y H, WEN Z Q. et al. Modelling and optimi- (91 FhEE, ¥F858T, W78, % ARG SR E R EHE T2
zation for heat treatment of Al-Si-Mg alloy prepared by indirect FES IR, 5, 2015, 64(1): 17-21.
squeeze casting based on response surface methodology[J]. Materi- [10] ZF &, [EE. A K. % BEESE TSR EEHES a8
als Research-Ibero-American Journal of Materials, 2017, 20(5): KEfe s, KRR is s KA 44, 2018, 38(8) . 864-866.
L 27l 281, CU1T ST 500 BB WIHEHE R i T L BB 4 4h iR
(5] WRISC. G4 W 45 55, 35T W7 1 0 5 25 4 D4 9 i T RLT]. TR . 2016, 38(2), 257262,
2RI WA & mM RS TR, 2018, 47(4) . 1 174-1 179. C127 52954 BRR K AR 26 ) B 55 46 3 0 S EL B3 5 T 2 4k

(6] ZE#pih, BF22, BRI, %, A & WS T 280l
AT ], F5Fh o5 I A B4 4, 2021, 41(5): 588-592.

(7] RIL, AW, BES, & FESEERREABASERN
MR TNERELT]. FeFh 45 3E G A4, 2014, 34(10): 1 063-1 065,

[8] i, ik, XISCHL. 44 & &R ER BN A B BUE 5 4140 .
BeWE T )] v 4R, 2018, 39(12) . 2 798-2 801, (mEE. X 1)

450

LI 853 AR, 2017, 38(7): 1 646-1 649,

(137 SEMLME. BEAISC. AVBEF L 55 JAAh TR 2 [ 25 0 0 8 47 58 4%/
HRHEAMB AL KRG EmEII] M ERE s S,
2021, 41(1); 47-50.



4 A356

A A L2 AR RERT S

EES i

“RR IR B R OR E bR A B R AR R D AR R A
il KT BEEARR ™ il 8 Btk A 38 o AR R i L I R pR
SEELGEUR Y ORI . BEST AR L R AR R Rl T
FFHREFE N I 40 A 7= B REFE 119 4.86 % - IR O AL
JEAR AL =10 1/ 24, 08 FH P2 40 R AR A AR o R R
AR T LK WG B IS R RIS FES L

PSS I A R AR M E Y,
WY A T R E AT 4B A RN P Ak B S AT
A — R 43 Tk 52 4 bR 1 1Y) R W R A R B B UM T
AR S B 2 W AR 4 R I e W RN R 2 T R
177 30 456 2% I 7 45 Ik B B3 R 5 A5 B R0 A0 3 I R 4 o e
EHFAEBA SN SR L R &= R,
AR FEA 1A & rh oA R <AL RV E e e, 52 T
R ATAE S S O Gl 1l N R P
BRAETE LSy 22 5% FEIE B BE 45 R A e dtt TR 0, 45 i T
AR LA R A R T R IR,

AFEURF 100% FEAE 87 4R 7= A3S6 B A 4
XF LA VR R A Al RS MR BRI A5 DG B T AT AL
R B T B SO 2 S BCRL RS M 70 2 43 L i RO
PR % . RS XL T2 &4 F b Ab B 3 4
TR A A356 48 G 4 AT T 1F 48 1 100 4 81 R AE Fn
J12 Ve R S B S N AR S %

1 RE ATk

I AR AR Ok [ U g 4R 8 A356 & 4R R
IHZ 48 R A D AT AL 55 R 99.8% HY 3 2 AR 4R .
B IH A5 207 i v 45 R AL B L 7 GR2-60 Y H Fl
W EATRE MR L R A R R KRS R R B R S DU T
5 TR A BB IR B 5 A 99.999 % 1Y ARG
PRI 570N 400 v/ min, KW AN 2 L/min, HURE
J& AT HAR A Ay . B RS JE R B RGER E 15 min JRBETE

SRR GG 1390 B A3 T 8 T A Ak SR ) B o L BIL
PTE B i F A1 T R 40 S T R R T T A
NaCl.KCI K, AIF 4025, J7 4% 5200 38 2o 6 70 8 2R 1K
5 & K, ALF, HLAT 530 10 25 B A AL B (9 g L 3l A 1E
N SRS BRI B4 4T

il F ARL-3460 B33 3% AR AE A7 1 43 A 0
I ] Zeiss SteREO Discovery 1 =X i ik 55l Zeiss
EVO18 3 i B AT MO A LR AE A0 B s JE %%
JE IR BE A5 43 W) CHAPEL A48 44 A P e ) & 4% Fn
CQY-01 FR A3 &AL K I B S 700 °C o 48 8
¥ i PREFIL-Footprinter 1 1 2% 45 J& W & J5 K6 ) 5
I E R P R e 2 i PoDFA £ fil L 19 A id 3 4
Wi R AT SEME E R EAE . R N-tec 428 & R K
R AT IERE Tl M AR ) RIS A I L T TR

JE R 700~705 °C L BEEIRE N 150 C,

F1 2 BE I X f 45 7 A 38 56 R A 1 il 9% 57 R
REEYIH A T6 PALFR[ (53545 °C) X 8 h [ ¥ Ab 7,
(18045 “C) X3 h Wb HL 5 & & 5e . Pk 5K
M GB/T 228.1 #47, MK % & WDW3100 J7 figid 55
Ml. fliH SHIMADZU H7 #% 57 i 38 AL 2F 47 5 5% 25 il
P 55 I FE S 2 700 r/min,

2 KBLRLH®

2.1 HSTAE

P A B R I o B RE 119 00 2R 08 O Al s
FBiisiik o AL ICER . R 1A A356 A & Ay
JH AR HI S B 25 J0 3 AR T LA S I R I R
f9 Mg M1 Sr & i BT AR . 8 i B a4k Mg
B Al-10Sr Hrfi] £ & Al A Mg 5 S & 8 5 = pn i
.

R1 BEASCREERFFARNEHNTESE

Tab.1 The weight percentage variation of each element in recycled

A356 Al alloy before and after compositional adjustment %

. wWR
H R o 8 TG
Si 6.5~7.5 7.26 7.24
Fe <0.20 0.14 0.13
Mg 0.25~0.45 0.24 0.31
Ti <0.20 0.12 0.12
Sr 0.004~0.025 0.003 0.023
Cu <0.20 0.01 0.009 2
Mn <0.10 0.005 5 0.13*
7Zn <0.05 0.018 0.02
7% I AR <0.15 0.018 0.02
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Tab.2 Quantitative characterization of the gas and slag for

the specimens using different refining agents
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The filtration curves of the A356 alloy using

A1
Fig.1

different refining agents
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Tab.3 Quantitative characterization of the gas and slag for

the specimens using various amounts of refining agent

wp/ U R/ 100 g Al SRR
% (gescm 3) A&/ mL S0 %
0 2.576 0.22 5.01
0.10 2.651 0.12 1.30
0.15 2.663 0.10 1.23
0.20 2.661 0.11 1.27
0.25 2.659 0.12 1.28
0.30 2.660 0.12 1.25

BB R TR S AR B Jm e 28 W 58 23 OB 5 240KG o T B
BRI (T 760 °C) RS B 5 S, I A BEES B R B A BR
BRERCR
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Tab.4 Quantitative characterization of the gas and slag for the

specimens at various refining temperatures

b3l ol 8/ 100 g Al H i AR
JE/C (geem ) At /mL 8 %
700 2.579 0.22 1.32
720 2.654 0.13 1.27
740 2.660 0.12 1.18
760 2.649 0.14 1.26
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Tab.5 Comparison of impurity content under different

refining conditions mm?*/kg
IR S A RhA A Ak AL it
HE KSR 0.032 3 0.006 7 0.001 5 0.010 5 0.051 0
2 SAEHF 0.010 9 0.002 0 0.006 3 0.001 8 0.021 0
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Fig.2 Typical diagram of PoODFA impurity analysis
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Tab.6 Comparison of casting properties between recycled

and electrolytic A356 aluminum alloy

R 8 110 MPa i Ak F &4 T HIAH B ERES 6
Tab.8 Rotary fatigue properties of each sample under
110 MPa stress level

rg =S it 3 B /mm AL |7 W4 2/ %
FAER 865.0 90.1 4.72
IR 857.9 89.3 4.72
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Fig.3 Microstructure of recycled A356 Al alloy specimens
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Tab.7 Comparison of mechanical properties between recycled

and electrolytic A356 aluminum alloy
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Fig.4 Fracture morphologies of rotary fatigue specimen of

(H) & fit4e, B X %45

recycled and electrolytic Al under 110 MPa stress level
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