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Abstract

Hypereutectic Al-Si alloys have been widely utilized for wear-resistant components in the automotive industry.
In order to expand the application of Hypereutectic Al-Si alloys, the addition of alloying elements forming a
stable precipitate at high temperature is required. Thermally stable inter metallic compounds can be formed
through the addition of transition elements such as Fe, Ni to Al alloys. However, the amount of transition element
to be added to Al alloys is limited due to their low solid solubility. Also, hypereutectic Al-Si-Fe alloys form
coarse primary Si phases and needle-shaped intermetallic compounds during solidification in the general casting
processes. In this study, the effects of the destruction of Intermetallic compound and Si phase are investigated via
hot extrusion. Both the microstructure and mechanical properties are discussed under different extrusion
conditions.
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Table 1 Chemical composition of Al-17Si-3Fe alloy(wt.%6)

Elements Al Si Fe Cu Mg Bal.
72.8 175 2.68 25 1.37 >0.57

Table 2 Experimental Condition of permanent mold
cast for Al-17Si-3Fe alloys

As castl As cast2 As cast3
Melting Temp. 800 C 800 T 800 C
Pouring Temp. 700 C 700 C 700 C
Mold Temp. 300 C R.T(25 C) | RT(25 C)
Cooling Water Air Water
condition Quenching Cooling Quenching
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Table 3 Experimental Condition for hot extrusion about
each billet of Al-17Si-3Fe alloys

Samplel | Sample2 Sample3
Extrusion ratio | 27:1(9 10) | 18:1(7 12) 27:1(2 10)
Die angle 90° 20° 20°
Extrusion speed 1mm/s 1mm/s 1mm/s
Container Temp. 480C 450C 450C
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Fig. 1 Microstructure of As-castedAl-17Si-1Fe and Al-
17Si-5Fe alloys and Variation of Primary Si
fraction with different Fe contents in Al-17Si-xFe
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Fig. 2 Micro- and Macrostructure of Al-17Si-3Fe by
permanent mold casting (a) 300 C pre-heated
mold and water quenching (b) 25C mold and
air cooling (c) 25°C mold and water quenching
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Fig. 3 XRD pattern of as-casted Al-17Si-3Fe alloys
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Fig. 6 Graph of Rockwell hardness and primary Si size
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Table 4 Rockwell hardness (HRB) and primary Si size
of extruded specimen for Al-17Si-3Fe alloy

Primary HRB HRB
Si size(um) (Longitudinal) (Cross)
Samplel 24.2 58.1 51.4
Sample2 314 52.6 494
Sample3 28.8 55.3 50.0
Average 28.1 55.3 50.1
As cast 38.0 58.7
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hot extruded Al-17Si-3Fe alloys

Fig8= A 5 ddbd Ajgdde g w3k

h=

gdHS OM ¥ SEM #AH|E o] &35}

s

[) O ©°

A e Aoty Juwe] A FEA AN HA
of A% =4 Si & WeHA AdE EES Ho
U 1 7919 71A F-9%= Dimple o] EAjgo 2 A
AEAQ Adaa e mES S0 5 Al &=
& dZ ol mAg 5530353 Yo R
A oodE w53 shE]l B(AISFeS)ol HE Wi
N HES st 7lAg sew ddEn
Egh ddd A Fuws AEE A3 7 d Y
A= 2ot 24 Si 4 2 dfHA g2 553
sHetE B(AISFeS)S ddtety] w o] Idd A&
gele = AL 2ol gk BALEE Fig8 (b)l
e L EE Inclusion Theory o wh= g4 of L %] 2]

Wre g As)eh wldss wAE b o
A g Aol At 2ol A A 8



128 oAlE - HY?

Fig. 8. Schematic of (a) observed surface after tensile
test and (b) path of crack propagation and SEM
and OM fracture surface of tensile tested
specimens for Al-17Si-3Fe alloys
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