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Modification of hypereutectic Al-Si alloys by the

Duplex Casting process with addition of Na and P*

Tatsuya OHMI**, Kazuya NAKADERA*** and Masayuki KUDOH**

Modification of Al-22 mass%Si and Al-22 mass% Si—2.5 mass% Mg alloys was examined by combined use of the

Duplex Casting process and addition of Na and P. In the Duplex Casting process, two kinds of alloy melts with different

compositions were cast in the mold at a given interval. In this study, the combinations of Na-treated Al-12 mass%Si

alloy or Na-treated Al-12 mass% Si~5 mass% Mg alloy as the first melt and P-treated Al-32 mass%Si alloy as the se-

cond melt were used. In the conventional casting, simultaneous addition of Na and P tends to coarsen the primary

silicon crystal. On the other hand, refined primary silicon crystals and modified eutectic silicon crystals are observed in

the ingots obtained by combined use of the Duplex Casting process and addition of Na and P. In the vicinity of the side

surface of the ingots, markedly refined primary silicon crystals are observed, which show the synergistic effect of the

Duplex Casting process and P addition to the second melt. Origin of ‘‘Primary Silicon Free Zone’’ in the ingots is the

first melt incompletely mixed. Acceleration of circulation flow of the second melt in the mold alleviates the macrosegrega-

tion of primary silicon.
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Fig. 1 Experimental apparatus for the Duplex
Casting process.
(@ graphite mold, @ thermocouples for measure-
ment, 3 thermocouples for temperature control of
second melt, @ first melt, & second melt, ® tun-
dish for first melt, D) tundish for second melt, ® elec-
tric furnace, @ stopper
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Fig. 2 Micrographs of conventionally cast Al~229%Si alloy ingots showing the effects of Na or P addition on eutectic

and primary Si.

no Na addition

P addition

Na addition

Fig. 3 Micrographs of conventionally cast Al-22% Si~2.5% Mg alloy ingots with P addition and with Na and P addi-

tion.
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Fig. 4 Micrographs of conventionally cast (a) Al-
22%Si and (b) Al-22%Si-2.5%Mg alloy ingots.
Na-treated melt and P—treated melt were mixed im-
mediately before casting.
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Fig. 5 Micrographs of Al-229% Si alloy ingots produced by the Duplex Casting process showing effects of Na or P addi-

tion.
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Fig. 6 Micrographs of Al-22%Si—2.5% Mg alloy ingots produced by the Duplex Casting process with P addition and

with Na and P addition.
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Fig. 7 Microstructures in the vicinity of the side sur-
face of Al-22% Si alloy ingots.
(a) conventional casting with P addition. (b)
Duplex Casting process without addition. (c)
Duplex Casting process with P addition to the se-
cond melt. (d) Duplex Casting process with addi-
tion of Na to the first melt and P to the second melt.
(e) Duplex Casting process with P addition to the
first melt.

g & B (1992)

Ih, PESiOELWEMILNELS & LY HoTF
ME—FL, ZEDOWMBALEET 7 L0 FZ 244
FEFELT D,

3.3 Na:PRINMEESHHALGHRO Y 7 ORH

Fig. 813, % «(a) Na#iitn, (b) Na-P % 68
L7z Al-Si 2 TR D EAHFARFROMMEDO ~ 7 =
"B Lich DT, RBEDO~ 7 = @B EH I 1
mm SRExER, AREAZC LY tmm AHRACH
ESiNEDLRh > Bk (PSFZEFHFTHZ LT
T52) O LHIRRLTW5, NafRnsf Tz,
PSFZ 1313138 o/ LTV 5D L, Na-P
whn#t ik, PSFZil A=A A2 —F+FAAEFLT
Wh, Toks, MAEM E Na¥ibubt, TR PHEMNME
Na * PRI & OBIC & « BLOEE A A LR, K
BEA~D P OEHIMDAES PSFZ D 55 4 fH 15 & Hr B T
FTwbz @b bht,
HEBALBBROKEFABERIICLB Y, 2V F 4,
Yol AADBLEE IR KREBIL, EBETH~OHE
e UCSHEEIESR L URIICB » TR D, IHIT
BB - T ERTHRHB 2 — v LD, —B, B
2 LEE T ANOENHERICE T, A=2AFA
2 - FHEUNHERAEBC /L5247, 2 OHEIBKIL Na
<PEHINM D PSFZ OEFSHERE —FT 5, F/22
7 mHBEEC X 5 L, PSFZ O BEKIEECHE
INTEDH, bTFOHEPHRSIVEELTVWS, i
PSFZ M D dh Si (L5 D) dl Si BEFEBA ORI Si
LHET D EHEAMICER TH o7 ThBDZ EMD
PSFZ ORFEDOERIKRBEADO—RBB TH S LA X
Nd, TOLOSR~7 BB ENS T Lic->ERN
LTI, ZREBCPHAEMEINL LT D E&A
SiOBMERNBER T/, ZREGHEALBOMIO
BT Si R LREBB O R0 o ite sk
Lictesd, =7 e RERMAERIWEL b, PHM

(a) (b)

Fig. 8 Macrosegregation patterns on the vertical
cross section of Al-22%Si alloy ingots produced by
the Duplex Casting process with (a) Na addition
and (b) Na and P addition.
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Fig. 9 Effect of the tundish nozzle diameter for se-

cond melt on the macrosegregation patterns of Al—
22% Si alloy ingots produced by the Duplex Casting
process with Na and P addition.

(a) 10 mm nozzle diameter, (b) 25 mm nozzle
diameter.
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