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Abstract

The effects of Mn and Cr on the crystallization behaviors of Fe-bearing intermetallics in A356 alloy were studied. Coarse and
acicular B-AlFeSi phase in A356-0.20wt.%Fe alloy was modified into small a-Al(Fe,Mn)Si and a-Al(Fe,Cr)Si phases in response
to Mn and Cr addition, respectively. Increasing of Mn addition amount elevates the crystallizing temperature of o-Al(Fe,Mn)Si and
the Mn/Fe ratio in the o-Al(Fe,Mn)Si. Cr is more effective to modify B-AlFeSi in comparison with Mn. a-Al(Fe,Mn)Si phase had

BCC/SC dual structure.
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Fig. 1. The morphology of the intermetallic compounds depending
on Mn, Cr addition. (a) B-Al;FeSi at no Mn and Cr addition,

(b) a-Al(Mn,Fe)Si at 0.07Mn and (c) at 0.20wt.%Mn
addition alloys. (d) a-Al(Cr,Fe)Si at 0.07wt.%Cr addition
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Fig. 2. Solidification characteristics in Mn addition alloys. (a) Equilibrium phase diagram. (b) solidification sequence and (c) Mn content
change in the retained liquid at 0.07wt.%Mn addition. (d) solidification sequence and (¢) Mn content change in the retained liquid af

0.20wt.%Mn addition.
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Fig. 3. Solidification characteristics in Cr addition alloys. (a) Equilibrium phase diagram. (b) solidification sequence

(25)



-132-

33314

QERES

A 254 A3Z (2005. 6)

o|A-g 53k, 7+ %ol 0.07wt%e] Crd Mng AUt Fe
A= AAEE a-Al(CrFe)Si# o-Al(Mn,Fe)Sis] &
0.1 X10°% 2.4 X10°2.8 a-Al(Cr,Fe)Siol o-Al(Mn,Fe)Siol
Hsl oF 1202 A2, o]AL Fig. 1(b, d)2] B3|
M= gRlE =, Fig. 1(b)2] 3% dendrite arm ZAS weh
a-Al(Mn,Fe)Sio] BA4FE| 2 EA5ht (d)e] A5 vAg g
FEHE 7R Bk #A3A EEH o] AUtk

3.4 SHsIEEe AYRE

Fig. 4(a, b)oll B-AlFeSi ¥ a-Al(Mn,Fe)Si® T35
"7 A gl Selected Area Diffraction Pattern(©]3} SADP)
49 A5 etk B-ALFeSis SADPEA 7o}
JCPDS  #20-00319] w2t a=b=6.12A, c=41.54, y=91°%
7FA = monoclinic 24 7+ZZ 7FA 3 JTH12).

Fig. 5(a~c)®] 0.07wt%Mn2 718+ gh2ol A vhehd gt
@9 a-Al(MnFe)Si&] SADPAAE R 22 X2} wof
°] SADPE °F 12.550.2A9] Az} 445 7IXE BCC(Body
Centered CubicyT-Zol 9J3t 3lddeln, §219 &) SADP
© AR A 12.0~122A9] SC(Simple Cubic) 728 7HA=
3] o] tH1,13-14]. Anne Lisa Donss 2XXXA) ol A
Mno] 43 g-Al(Mn,Fe)Si 21Z4}o] BCCSt SCY] o= +

Z5 THE 84S BaEHon, AEAcds TEMAE A
gk Whgr o] Aloldl] Wt ZF4U domain

24 489 1)

39 a-AlMnFe)SiolH WS 7IAE S5Y7F A2
th webA a-Al(Mn,Fe)Siol 3k SADP ¥ &35 dAke
A= T3] £ v, 0.07wt%Mno] H7bd §3F¢ Su &
719l Sio] 343 F2olA AEE o-Al(Mn,Fe)Si& BCC/SC
o] olF FxE /I At IFHETh o-AlMnFe)Sizt
Fig. 59 UErd 21X B%F ajge] 4& 7Xe AL of
Ue, A= s SAlEIeH G olF AR TERE e
Aoz IRIHAUY 384 =& 8T EQ B-AlFeSiol a-
Al(MnFe)Sig AEHA 7 AR 3+27F & o B8 BCC/
SC °|5 722 H R 247 Mng fYoz <la) 23 7
ojt}, 3HA, a-A(CtMnFe)Si 2 o-AlCrFe)Si 59 AA T+
Z= o-AlMnFe)SiEth U B35t A 125 75 Yo
2 #)A 0] FalEtd o™, a-Al(CrFe)Si©] a-Al(Mn, Fe)SiX.
ok vAE € Fgolehes et Al 1 AR 7RE 32}
F2 dAFEojof & Aolth

=
ki3

)

4.4 B

0.20wt%FeE<E-S Frslal e A3565=°l
0.07, 0.20wt%Mn % 0.07wt%CrS z}z} A7}5
NA BASR= e Wsle A 29 g 2
S A

Zojsta #de] B-AlLFeSie Mn3} Cre] #H7lof 9] se]
Zhzk Bkt A4de] a-AlMn,Fe)Sizh a-Al(CrFe)Sis: 7] %5
o™, B-AlLFeSiS HFsle &3 MnHt} Cro] $53it)
Crel ¥ 422 Ad a-AlCrFe)Sid FEES o-
AlMn,Fe)Si2] “HE-82] 120 Aol B33, a-Al(CrFe)Si
= a-AlMnFe)Siol B3| mlAstz #Z A BE3i).

Monoclinic 24721 B-AlFeSi Wl Mnolu} Cre] Y
% o] Body Centered Cubic/Simple Cubic °]&7+% T &
73 AAF2E ZtE a-AlMn(Cr)Fe)Si= ¥ 3}3sit}.

A% o]
S}

|

5
3
T

tht o

dAlel 2

i 20043 =kl R A ] APl Ysie] A

TFEHALH o]d ZAL=FH Tt} (KRF-2004-050-D0005)

o]

(b Bee |[e] sC
Cmy 031 -
22 . v,
R ST
# o 'ﬁw &
» i
c o B
‘ [011)ZoneAxis [013]Zonedxis”

Fig. 5. TEM BF image(a) and SADP(b, c) showing BCC/SC dual crystal structure in a rod-like o-Al(Mn,Fe)Si observed in A356-0.20Fe-

0.07Mn alloy.
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