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Investigation of Modification Mechanism of Eutectic Si
Phase in Al-7%$Si Alloy

Mayuki Morinaka* and Michihiro Toyoda*™

Currently, castings and die-castings with ductility are needed. For this reason, modification treatment is necessary. How-
ever, no theory of modification mechanism has been established to date. Therefore, in the present study, Al-7%Si molten
alloy added with Sr was water quenched as the starting point for developing the technique for improving the Si phase of the
eutectic crystal. Furthermore, we summarized information on conventional representative theory and recent knowledge

about the growth mechanism of the eutectic crystal.

Keywords : Al-Si alloy, eutectic solidification, modification, rapid cooling, cluster

1. #&

BAE, HEETPREASE, STV =9 A5LICERT 3
CEICEABELOHRIL, Ty Taysvv) vy
Ny FRUOFS VR va vy —RBEOERMNAS, K
TARY T 7L — LI EOREICER LT 5 b0 &k
SNTVaY, ok, SREEEREDOT VI =Y &4
SEEY, SA DR RO OENDB LS I B AR B B,
FEBE, FS vy va VORNIMICHHSNS L EEE
HHics, SEHEDSA AR NHBFEHINIBD TS 2,
ZIT, COXIUTRICHETE2T7T VI =vai4es L
T, WALE ALSE R O AL-Mg,Si RAE BRI N
71—: 3,4).

L, ThoofEEER LGS, HROE 2/
LT 28 SitHb 3 W id ki Mg,Si #H 3 E: T H
B9 INAERNTBI)IiE, F2HORTF A4
BB D B, s S, HE SR E ORI TR EE L
BOVIBTIE, ZO9 A AW THNITEL LD L
HENTW225THDY, T, HHEEOHINPRE
WLER 7S & & b L Si i T REE AICR > S R Ic & b &
B3 EWEMEICRDDTHBED. oML E BRI/
BEEICAEL LS TH S, COBHRICBILTLL 5¥ (3,
AR A Imnys LU E OB s i b & BRI U 5
CEEWE L, Cokd gL, LESIHOY A X0%
CIF1umBELITTH 2 I ENMECMEIN TV EEY,

[l

o, HESiHOMM LA BRIV LoD HE E
LT umBELTOY A Xid 2EifinskbpohTn’
LEZ 5.

MRS, HMEAHEE PR N, LEOMRE &
BIZHA ZW/NSL BB ERFMOENATHBEY, Uil
WS, BITHHEEAENS YTy, LREHEOMAR
YE<cdh 3 P (AIP) % ViGE, ik (it r) Ok
EHEEOMINGHBIBICE I EMRESNATVWEY, £
OHHEZ, FEOLOINEFTOHEL O ns, ROLS
KEZONA, Tbb, W ALS &&Hic P AL
T BA, AP KL TR S LBtk Sidl 7 &R
NZBROMIEE  itksn b, +5&, ZofxEm
ELT, RV ET 2. coE, LESiHO
REIREDS LT 2 2 &AM L THREEE 2N s &
ZICHBD 59, O &> E v DR EBE ORI iE
BIZKZbDEEZONENLTH S, TOHE, HE
SifH AT S WATREME S B 219, B 2 i, ik
it Al-Mg,Si #t 2 se&4hic P SELET 24, AP K10
(220) T & Mg,Si #5E @ (311) O JE T-HIEHE O R &
765% TH 5B EnDY, HROILE Mg,SifH 2 2#44E
RLEBZ2bDEEZEZONS. £-T, Widds bILFEHHE
DI YIE Td % P (AIP) BE% KT 2 4ESAL 5
Zzo kT, WEEEEENS S5 CEMNEE LW,

INEEBT 0103, AStESOBIEEENT L
= LOKEHEL ICEP OIS E RO 2 BN H 5. F 12,

2APH PER294E7 H27H, ZHEH ¢ FER294E10 H6 H
T4 -T2 (B

AISIN AW Co., Ltd.



18 % & T %%

590% (2018) 15

&8 Si OEHEZ I LT, KPR EKRD 2 LE
NHb, ZTOLT, PHEALIZSVENAY? 2 Wi
FaflifLc, aettermzilids i NnEEns, &
5T, AeMeEHEHTARAL DL S HEHEES S, PO
BA LI Witk O Fisiim, (R 2 3 44
BERb L, LrLEYNs, TNo0B 12 -TWwb 3 —
Oy NI BWT S, TN Sppm FEDO P SIRAT %
plisfRE SN TWa. LT, Ara[EMIC 5~ 10ppm f&
EMBALLP2HRIT 50, &oicidtkFESiA%E
WA b9 B odiT, Srit EERIRINY % BB S HE &
5, L LEKs, REMLEORKIE? Hh 5 100 Hi <
DEGEL TV BICHED 5, BT CICBEBEH O ER
RESNLTWEL, ZRIKELS Y, 5%, BELDOK
Bz, M SitHOMHI LA 2 BRI 2 LB D 5.

Z TAWME TR, M5 SO LEIN 2 R T 5
B OFHH & LT, Sr ZRNL I ALL7%Si & 4 % K BE
ALz, 2L T, Boniiimsits SitioEsE
2L, TOREERICET 2ER0OREFMNLBGRHR O Rl
DHIRZF EH B E2AAT.

2. EBAE

BRIFNICHE L3z 2w 10 Ho RN 2201
NT, lkg @ Al-7%Si &4 % 740°C TSI L 7o, iARRER
13 99.99%Al, 99.9999%Si T&H 5. AR A 740°C I
LZcE%, 9 v FIRD Al-10%Sr BE& 4% W T Sr 23RN
L7z, BN THE L 728212 740°CIc PRV L 7o R B2 H W
T, BHORIREIT- 7. OB, A5 R LiEoh
AW > THEIPBEZFE»ICTHA Lk, BIrEOTHEES
REDOT 5 1/3 DALE TEIES B, EERE OB
BRSO OESICHBELEAL, BEEAHH»ITS
mEzSE, FCICH»csl & B, o, BEHEER
730°CTH - o, BRUFDFEREE 720°CicIv B2 72,
10 70f&, WEREE 720CIiE T Lc, 9 <IT, BGRmI
OBALPELF»IChRE L. ZDEE, Fig.1® (@) i<
R OENITELEIT, ROALED &I ESET -
fo. BOWARSICE SN BAEicERasnkLr a—

@ o, (b)

hermocouple
(K-type)

50 Observation
Quartz tube position
14
Shell mold 3

Fig. 1 Shape of thermal analysis cup (a) and
observation position of microstructure (b).
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Fig. 2 OM image of Al-7%Si-65ppmSr alloy quenched at
eutectic temperature.
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Fig. 3 OM image of Al-7%Si-65ppmSr alloy quenched at
eutectic temperature.
BB E THEA N % 1T 5 72 Al-7%Si-65ppmSr & 4 D
OM 1%.
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Fig. 4 SEM image of Al-7%Si-65ppmSr alloy quenched
at eutectic temperature.
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Fig. 5 SEM image of Al-7%Si-65ppmSr alloy quenched
at eutectic temperature.
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Fig. 7 (a) Octahedral crystals formed only by {111}
faces. (b) Crystal with twin crystal introduced in 60 ° in-
plane rotation in the {111} plane in the crystal indicated
by the dotted line. (c) (111) plane of twin crystal
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Fig. 8 (a) Crystal surrounded only by {111} planes
containing one twin crystal. (b) When it contains two
twin crystals.
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