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Table 1 Solidification reactions for A390 alloy

Si 654

a -Al 628

L - Si+a -Al +AlgFeSi 565

Mg,Si L Si+a -Al +Mg,Si 540

ALCU  L+Mg,Si— Si+a -Al+ALCu+AlMg,Cu,Si; 500
L - Si+a -Al+ALCU+Al;Mg,Cu,Si, 499
494

B IARMITAI-Si-Cu-Mg& £ £EE1 T A N AHLRETRY
gzl]r[ﬂ o

1 REMESREE

KT BIFHIBMRAI-SI-Cu-MgZ 70 & £ ELT 12
F#E%EZs . A A Thermo-Cale ( Al-6.0%4E%E ) i+EAI-
17Si-4.5Cu-xMg&E & FEHE, SIFICuUEED FHRIFIE
17%%04.5%, Mg&E7E0~20%, FEHSEILITEER
IR EE R SHONBLRNT L 5 -

BEBEMEEICS, WHIREMRIAL (99.9%) |
Si (99.6% ) . CuZz (99.9% ) #1Mg (99.9% ) $E. B
ERIEBRITADEERIEHEEAI. Cuzz, Mgiefl
SifE; BAIEMEESG2-15-88H B HIBA B HIA
1, BWEEIRTEETS0 , RiB40 minBEEREE
1, SREMAZBSIFHREYS, BEZET50 , IO
CuFHiiys, BIRZE730 , BAMYEE, MK
SOIEBRERYGE, 55830 min, BiNE (@35 mmx
50 mm ) FHRE250 , 1E730~750 T, BEERE
FRIESIER S, BKERBBEANEREFMUE, W
Ell, EEZEHOKIREEIZRN, CRREIEFEE
BERTIBIAYEE1L, BTIEI4<50 Hz,

SKFSPECTROLAB MI2EIEHIE(NIE R TFES
AISCRRBk 7y, ESRANFR 2P~ . KAPhenom XL&ZH
B EWRARFIR R OMHXE S, EAOLYMPUS

KL 335 g |

@110

&
Y

Bl REREE
Fig. 1 Shematic diagram of mold

GX53FESHEMBEMEINHEHSHL . R, AR
MgTT= &S EXAI-Si-Cu-Mg& %éﬁé/ﬂ\,ﬁﬁﬂéo NTE
B HWERES ST M,SIFIfZER, FH10%NaOHXT I,
W TIRE MR, JE1R10 min, F)AImagePro6.04511+~E
BEPMg,SIFISIHIFHIR T .

2 én% 5i41e

21 HMHFEH

F A Thermo-CalcR{41+5 T Al-17Si-4.5Cu-xMg&
ST EREIEE, WE2FR. BHFEH T AEME
SBERT, AlSi-Cu-Mg&aERIFERT . 4L AIMIE
SR NERS (7.5%F017.2% ) . EBEENE, R
AR LUEFetRMMM L, BEERNERIEEE
Zx, At ATEETER, (NEETAI-SI-Cu-Mglins
SREEIER.

ERHREAIMEETCEA, BRINEENKX
fo, gNE2-PRIXIE1IFN2, LI17.2%Mg a5 ?%% X
BIRMME ETE7.5%~17.2% 2 (8, XiE2RIMgES7E
17.2%~20%2 8, I8, LXK RERE R KA
EEPE. ETE2, £A¥@LREdRES, a8
B ERAYIER [E] S I R AR R AN ZR 3PN o

2
Table 2 Compositions of alloys W /%

Si Cu Mg Al Si Cu Mg Fe Ti Al

A 17 45 80 16.8 4.47 7.86 0.189 <0.01
B 17 45 125 17.2 452 12.39 0.176 <0.01
C 17 45 172 16.9 4.48 17.16 0.092 <0.01
D 17 45 190 17.1 451 19.11 0.112 <0.01
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Fig. 2 Calculated phase diagram of Al-17Si-4.5Cu-xMg system
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Fig. 3 Molar fraction versus time curves of the four alloys under equilibrium condition
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Effect of High Mg Content on Solidification Process and Microstructure
Evolution of Al-Si-Cu-Mg Alloy

CHEN An-zhu', ZHOU Peng-fei*?, LU Cong-xiang*

(1. Yancheng Vocational Institute of Industry Technology, Yancheng 224005, Jiangsu, China; 2. Material science and
Engineering School, Yancheng Institute of Technology, Yancheng 224051, Jiangsu, China)

Abstract:

In the interests of pursuing the development of new wear-resistant alloys, the current study was undertaken
to investigate the effects of Mg additions ranging from 8wt.% to 20wt.% on the solidification behavior and
microstructure evolution of hypereutectic Al-17Si-4.5Cu-Mg alloy using thermodynamic calculations, thermal
analysis, and extensive microstructural examination. The Mg level strongly influenced the microstructural
evolution of the primary Mg,Si phase as well as the solidification behavior. Thermodynamic predictions
using ThermoCalc software reported the occurrence of six reactions, comprising the formation of the primary
Mg,Si; Two pre-eutectic binary reactions, forming either Mg,Si+Si or Mg,Si+a-Al phases; The main ternary
eutectic reaction forming Mg,Si+Si+a-Al; Two post-eutectic reactions resulting in the precipitation of the
Q-Al;MggCu,Si; and 0-Al,Cu phases, respectively. Microstructures of the four alloys studied confirmed
the presence of these phases, in addition to that of the Fe-bearing phase. The morphology of the primary
Mg,Si phase changed from an octahedral to a dendrite form at 17.2wt.% Mg. Any further Mg addition only
coarsened the dendrites. Image analysis measurements revealed a close correlation between the measured and
calculated phase fractions of the primary Mg,Si and Si phases. ThermoCalc and Scheil calculations were in
good agreement with the experimental results obtained from the microstructural and thermal analyses.
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