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FEE: 1TA356.24538 D BIEIISCHIAITIE, Wi BMALF SN, T
EA3S6. 2R A PHIERZES . IMINERZE: 0.30%Sc+A356. 2B 5 SR RECE TR
ALK, FORTE2.85 pm, ARARE . HKE, BEDHRE194.54 MPa. 5.6%.
HBW67. MM1.0%AITiB+A356.2{3 & EMNESEER KPR, FURIF6.76 pm, &%
FOIRRE . KR, BEDBI9158.73 MPa. 3.6%. HBWSS. i81d0.30%Sc+A356.2585%
F1.0%AITIB+A356 258 & SR ELIXIRIER, ScrENHRIEREAMUIRIIESRESNH
ZMeeFEERBIITAITIB, MBEEMNNFMRESHEFENA/NEIEX .

XA Sc; AITIB; A356.2f846%; H&EfE; HFMaE

RRALZIRESIABERTHNERETE, CrH—SIESRAaShF s
FINTMEeE, ERNMLFIZAITIBREEE, BFEEHE L ZEXMNMURSB
PR, KA SHNMACEARAEXEE. NEEEsREINEENLTT
=, THEENANERIEERZE, REMATSZ/LBNFESI RS SEEIRE
MZRIER, FHERaSMREAET N . BelERNEBESHIZAITIBIEEEM
&, HIN0.3%Sc/E, BEBEMU A RN, FREESIFEMMNIET™Y, mh
MAGEE, BYHEREL, BSERESNHZMEY; ZJAITIBAKFIMASE
1.0%07, MIIRGF, BEHKRS", Al-5Ti-BXJ606145 %S EERIFHIMLIER",
{BRFScAIAITIBTEHIEA356. 258 & PRIERIRZ RFAHIILLIAZS, THEMUHE
BIFHEM S EXN R ARE . B, AifiERAR T ScFIAL-5.22Ti-1.65BFE &
&, MHENHNMAUCIRIERE S HEMETRIERZER, NIRFHBE SR
FIT™EM.

1 HFEHEFSHZE
1.1 itiegst

LIEAETREE0.30%ScHESE.0%MAITIBA, RHALHML IR
I Y, AHFRLAEEH99.9%A94EER5E . 99.9%HIAEEFERNAL-12%SiE £ AR
¥l Al-2.01%Sc. Al-5.22Ti-1.65BH @& S N EEF, 9 2IBLHE5E0.30%ScHd
A356. 258 A SIS B 1.0%HIAL-5.22Ti-1.65BAIA356. 258 & it TTEL IS .

1.2 IZ5H&E

Sc+A356.2fRAEMNEEHITRE: AIHRERGAEIRIEEISINAETL0 C,
TEBUBEHIRIIANAL12%SiIEE . 4EE. FRPBHE, BEBAREEE
B, RIE15 min, JAANAL-2.01%ScHEEEHTZRIE, H¥EEFHFELS min,
BEKSEIFN600 °C, {RIE10 min, 3EEE200 CHOEEAH, EUEIEEE, K%, 118
0.30%Sc+A356. 255 i,

AITiB+A356 2885 S HIIRE: FAIHIRBEFGHEIE. Al-12%Sia%
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FIABEREETE770 CRUBERHETEML, RIE1S minf5
f&3&, DMIANAI-5.22Ti-1.65BHREESE, #HEE] min,
(R85 min, #EE1 min, 3% &8 min, FEFSHE
600 °C, FEE200 CAOREAH, HUH, KE, FE
1.0%AITiB+A356. 2458 &ittE .

BEFHISc. Mg, TiIFfIBITEZEEXAREES
EBEFREREHOEY (1ICPE) ME, SiKABLheEfi
T . BRI D IR,

1.3 ALRMBFMERENIL

i ERERE U EE AN, WEEilFH
THEE. BE. MHXE, BS%HFARETRM, 2
TRATE 98 sic . BEFRKINEKZEB LS, WK
HIRT, HIpk eI . EAxioimagerA2mBFHFTNES
BEHIF MR BB EHITEBARST, FESITR
HMNSEHRSIHENRY . FARECMTS 05BN
=R Fheedial E5eak, RI{REERZE16 mm/min,
EQ3000MSEUEE 1T ENME X FNFEEE, EkE
Z910 mm, #fT1 000 kg, KFABMAME S, Empyrean
BIXE AT ( XRD ) oraEMWIBAER . B
STA449F3BUEA TGN &5 EAIDSCHILL, FHERE

=10 C/min,

2 RRERSHHT
2.1 Al-2.01%Sc ial&&hIEBR NS
Al-2.01%ScFEEEHEHELRLEL . NEF
FUEL, HEMALREEZERENK o -AIBFIALSHE
ARk, BIFSHIRAIALSCHENEERSITE, AlSciH
WAL, FHRTE29 um, 5Z3NAIE, FAI-
=1 AE&AENES

Table 1 Compositions of alloy samples wy /%

G Si Mg Ti S¢ B Al

0.30%Sc +A356.24044: 659 031 0.13 029 0 &h
1.0%AITIB+A356 24844 6.61 033 0.18 0 0.0043 4
A356. 24854 6.68 038 0.16 0 0 A3t
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Fig. 1 Microstructure of Al-2.01%Sc master alloy
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2.01%ScF B EEAIXGIELATETE EHI T mER S
AEATEIIEFNALSCHEATEIIE, SNERFAZ.

2.2 0.30%Sc+A356.2 SBaEHIYHED

E3;20.30%Sc+A356. 258 & HIX G ZAT8I A,
iR TR o -ABFISIHERIATETIESS, X B IFZ 4
INIALScHBHTETIE . S5E2HIAL-2.01%ScHEEEHY
X &T5EMELL, ALSCARITHIERREBKES,
BB SRR [, ALScHEHMERAIHUIRET
HMINRFER, ALScETEUOM S, ERRGEEN
SEEHESAIEKBL, FEEAIESREZZD
RIEET, B, EEESRSREILIZS I/
ALScRRAIERN o -AIRN R R AZZ OB MBI P14
o BN REHE, INMEDE o B . HScBEX
0.3%0F, BIRFHREZOALSCHIFEREZY, B3
H/NRIALSCHENTSIEDR R Z , REZ/OALSCHIEEIE
MANERAY, ST o - AR STMEMEALD,
JLVF&EMER, WWE4,

2.3 HBEEAIMZEINOH
EITMERER, ScXTA356.2{2 5T REMIER
MR, JFELREFESEEHEETN . NESsaallE
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Fig. 2 XRD pattern of Al-2.01%Sc master alloy
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Fig. 3 XRD pattern of 0.30%Sc+A356.2 aluminum alloy
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H, XFF0.30%Sc+A356.2BEE, Ao HEEDTH
TRH/NERDR, FHIRT(N92.85 um; TEESH
A91.0%AITiB+A356. 255 H, ST TREPRFOGUK
HErE, FHRITE6.76 um, SRHITHEL; A356.2
PEENHEREZIVERORERK. BERRFIEENK
A, ORI N7.74 um, HIAZBRA, BEIRE
1K, WBS5chx~. thiRE5a. baJ%l, £A356.2438 %
F, ScAIHEERIMUIRMTAITIB, FIRAKLED
FFAITIB, HERFER2F.

2.4 ERFEENE (DSC) o

330.30%Sc+A356. 258 B £FA356 258 & Bl
FERAMSAEADSCHZNN, ERINE6F=.
NS thaI L, ERENEZEE (B—NIEE) N
A356. 2485 EHIS589.1 CR{EZE0.30%Sc+A356.258 5%
A9584.4 °C, RBBZNN0.30%ScB BN FREEIL &R
ZIRE, REMFIHESERANMEY . EE6ad,
0.30%Sc+A356 2fR B EMERXBRE, ELIAmAN
560.1 °C, #&I1FEH2635.0 °C, “HBET5 C; mE6b
F, A356.2f5AEMEIRKERS, RIAm/553.7 C,
KRIFE2646.9 C, 18£93.2 €., EIL, ScHIMINEL
T ERXBAEE R B ESIHT HXig, FREHSR
S AZANE AT, SCHALH S SIHORIR -
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Fig. 5 Morphologies of eutectic silicon phase in aluminum alloys
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2.5 HEMEEDHT

g, HEAESHHFMEENR3, HER3T
0, RIS, A356.2fB8EHINZFMURERIT,
FHEERE148.35 MPa, BKERE23%, BEN

®2 RBAEHNHBEHRRMRT
Table 2 Morphologies and sizes of eutectic silicon
in tested alloys

G4 RS SRS /um
0.30%Sc+A356.255 44 A /IN IR 2.85
1.0%AITIB+A356 24554 RKERRAHCR 6.76

A356.2605 4 HIRIHBIR, 2R RAmERR 774
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Fig. 4 Morphology of o -Al phase in 0.30%Sc+A356.2 aluminum alloy
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Fig. 6 DSC curves of aluminum alloys
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HBW54; [0.30%Sct+A356.2f23 & £ HFMREERIK
IBEIRS, MALREIXE/194.54 MPa, HIKERES.6%,

TEENIHBW67; 1.0%AlTiB+A356.2f8 &£ M0THisaE
£158.73 MPa, BEKERZ3.6%, BEZHBWSS., &5
FMRIATLUEL, RS HFEMESHERENX
INEIFER, 0.30%Sc+A356. 258 A MNNEMRES

1.0%AITiB+A356.2f5 5%, HEFERRETFScXIHaR
ERAALIEBBIZAITIB, XEN T HEEEESR

®3 RESENHFMERE
Table 3 Mechanical properties of test alloys

G4 BLhisR g/ MPa (I KK/% i EFHBW
0.30%Sc +A356.248 4544 194.54 5.6 67
1.0%AITiB+A356.245 44 158.73 3.6 58
A356. 24054 148.35 23 54
SEH:

EBSE Founore

BHIROMLEEESR
3 #ig

(1) 0.30%Sc+A356. 2B A= HRIFCETMET
KoK, R E2.85 um, o -AKESTA/NEimSE A
o, HfogE. KX, EED59194.54 MPa,
5.6%. HBW67,

(2) 1.0%AITiB+A356.2fA &I RIEIRENK
PR, EHIRTR6.76 ym, EFFERE. (R,
EESB/9158.73 MPa. 3.6%. HBW58,

(3) B130.30%Sc+A356.228 2 F
1.0%AITiB+A356 28 & EHIXILLIX ISR, ScfExitE
RiERNMAIRNIESRe S HFEMeermEsEd
AITiB, MiRE SRS SHREIA/NETIEX,
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Comparative Study on Effects of Sc and AITiB in A356.2 Aluminum Alloy

YAN Hong"?, LI He-ping"?, CAO Rui-ke"?

(1. Material Research Institute of Kunming Metallurgical Research Institute Co., Ltd., Kunming 650031, Yunnan, China; 2.
Kunming Branch of Central Research Institute of Aluminum Corporation of China, Kunming 650031, Yunnan, China)

Abstract:

The effects of Sc and AITiB on A356.2 aluminum alloy were studied by testing microstructure and mechanical
properties. The results show that the eutectic silicon of 0.30%Sc+A356.2 aluminum alloy has become
granular, and the average size was 2.85 um. The tensile strength, elongation and hardness were 194.54 MPa,
5.6% and HBW67, respectively. However, the eutectic silicon of 1.0%AITiB+A356.2 aluminum alloy was
long acicular and massive with an average size of 6.76 um. The tensile strength, elongation and hardness were
158.73 MPa, 3.6% and HBWSS, respectively. Through the comparative test of 0.30%Sc+A356.2 aluminum
alloy and 1.0%AITiB+A356.2 aluminum alloy, it is found that Sc is superior to AITiB in refining eutectic
silicon grains and improving mechanical properties of aluminum alloy, and the mechanical properties of
aluminum alloy are closely related to the size of eutectic silicon.
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