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Table 1 Chemical composition of A356.2 aluminum alloy  wg /%

Si Fe Mg Ti Ni Zn Cu Mn Sr Al

6.91 0.109 0.320 0.104 0.009 0.014 0.004 0.003 0.000 1 A% it

R2 EHAI6 BB ESHASHRIBLERS
Table 2 Chemical composition of conventional A356.2
aluminum alloy and new alloy material ~ wg/%

44 Si Fe Mg Ti Sr Cr Ce La Al
WA 4: 690 011 0.32 010 0.02 0 0 0 4h

Bré4: 653 011 0.30 0.09 0.02 0.39 0.01950.0105 At

(a) HHlaad

(b) Haad
Bl FEFEEEAIERIA3S6.2485ESHAR
Fig. 1 Microstructure of A356.2 alloy treated by different master alloys

R3 EHAB6EREESHEEMRA IR AEREXTLL
Table 3 Comparison of secondary dendrite arm spacing
between conventional A356.2 aluminum alloy and
new alloy material

a4 SDAS/ . m
WA AU 41.60
Brased 27.29
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2.2 BRHITERESHIN A356.2 f55€HZF
HERERYRZIE

FANA3B62IREESHESM RN FIERE

M. NEPELIEL: FIagHEFRN=FIT

Lw | ERE wt% | T

KER 0.58 0.70
KEk 60.72 66.08
KER 24.78 25.90
KEk R 13.92 7.32

100.00

(a) . (c) WMAELH;

LH | AR wtde | BT ArLE
KL 1.84 231

KL & 66.04 74,74

KA 9.27 10.08

KR 9.25 5.43

Kk & 13.60 7.43

100.00

(b) . (d) Hr&sd

E2 AEFEEEHIERIAS6.2E SIS IBALR LT HIBRIE D ITER !
Fig. 2 Microstructure of alloys and results of energy spectrum analysis of precipitates

®4 AB6REESHAEMBI N FEREXTLL
Table 4 Mechanical properties between A356.2 aluminum alloy and new alloy material

G4 Jit HIZ5H EE /MPa BLhisi E/MPa K%
WA AN 224.95 283.69 4.40
Bt 222.37 280.70 6.26
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=5, HEREE. RILRED5I5222.37 MPa,
280.70 MPa, EMEEHERNIIAI-Sr. Al-Ti-BFAY
224.95 MPa. 283.69 MPa7 BlI&{E T 1.15%. 1.05%.
BREAESHESIHEIKETN6.26%, LLEMNSEHR
4.40%312F+ 7 42.38% ., FrasHBERKEHNRERFE
EAEHNEMMNERIRERYY, BEFetBERBES
HE, BEUUEY, fiosHNRERME TS
B, FERERAFHEETENFINTEREZ, 580G
SHEBLLIMREESRNER K, £—CEE LHRE
TMg. SIETETENESE, ABEEHIRERAE
BRENEMISIIERERRY, MEEHPIIENK
Mg. SIEEREESHEREE —TCREENTR. B2
KIARNEEZENREASSHHEEE, FLHARE

s A ’*\ '- ‘i
IS5 Founory [T =

REXR TR, HEMg. SikINFESEE,
A gER RS TRIZEM

3 g

(1) FresBEMIHmLEMTES. Crie, 6%
NEHEE . TREENRENEGSHERMS. Al-
Ti-BINBANE, HaSHTHNSFARISREMNEHIREE
SRR A/NGIBRLAR o

(2) KNHIHRE., SIFICrE&RINFFIaSHE
NERBE. JHLRE. XS 579222.37 MPa.
280.70 MPa. 6.26%, REME ELHAI224.95 MPa.
283.69 MPa. 4.40% % BU42F 7 -1.15%. -1.05%.
42.38%, 1IKE| 7 AHFIRFA S EEEENEN.
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Effect of Rare Earth Compound Microalloying on Microstructure and
Mechanical Properties of A356.2 Aluminum Alloy

YE Zhen, MIAO Sai-nan, ZHENG Chang-qing, ZHU Da-zhi
(Baoding Lizhong Wheel Mantufacturing Co., Ltd., Hebei High Strength and Toughness Lightweight Wheel Technology
Innovation Center, Baoding 071000, Hebei, China )

Abstract:

The microstructure and mechanical properties of A356.2 aluminum alloy treated by multiple rare earth
compound were studied by means of optical microscope, scanning electron microscope and tensile testing
machine, and compared with those of A356.2 aluminum alloy treated by Al-Ti-B and Al-Sr master alloys.
The results show that after the addition of multiple rare earth compound, the refinement and modification
effects of A356.2 aluminum alloy were better than those with treated by Al-Ti-B and Al-Sr master alloys, and
the morphology of the Fe-containing phase also changed from needle-like to fine particles. In addition, the
elongation of the alloy treated with multiple rare earth compound is 6.26%, with 42.38% higher than 4.40%
obtained by the conventional alloy refined and modified by Al-Ti-B and Al-Sr.
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