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Abstract: The interface microstructure of Al-Si alloy and commercially pure Al using compound casting has been 
studied. Aluminum melt at 700 and 750 was poured around Al-Si bars with 3, 5 and 8 Melt/Insert volume ratios. 
Interface characterization by optical microscope, scanning electron microscope, EDS and XRD didn’t show any 
interlayers between two metals at interface. Increasing pouring temperatures and Vm/VS changes distribution of Si 
atoms near the interface and affects Al-Si eutectics. EDS line scans and Microhardness profiles approved high density 
of Si atoms at interface. Molten Al rising in the mold cavity caused surface melting at insert and convection of Al-Si 
particles which made eutectic structures in solidified Al. 

 
 
Introduction 
Using bi-metals in automatove, aerospace and 
elechtotechnical industeries is a matter of interest . there 
has been numerous ways developed to produce metallic 
couples like diffusion bonding[1-9], friction stir 
welding[10-16], laser beam welding[17-19], brazing 
[20,21] and other mechanical welding methods[21-25]. 
Despite all the benefits, factors like geometry and size of 
bimetals and special equipment are restrictions of using 
such methods [26, 27]. Nowadays, there is a high interest 
in compound casting as an industrialized way which 
provides the ability to joint metals in huge sizes and 
complex shapes. 

Compound casting is a method of producing compounds, 
in which, a metallic melt poured into or around a solid 
metal to form a transition diffusion layer at interface [28-
30]. So the wettability of solid by melt should be 
considered at first place. It would be quite important to 
study interface structure between two metals and 
investigate effects of changing parameters. The melt 
entering the mold cavity has a high amount of thermal 
energy which can provide activation energy for sequent 
interactions and also make changes in solid insert’s 
microstructure. Any changes in casting temperature and 
melt/solid ratio can change the situation at interface and 
the thickness of area affected by process[31-35]. when 
melt enters the mold cavity, solidification process begins. 
Diffusion layer take place at the interface of two metals. 
Intermetallic compounds can form because of reactions 
between two metals in the presence of thermal energy in 
use [9]. These compounds have high hardness and are 
brittle materials which can affect mechanical properties 
of interface. 

The aim of present research is to study the interface of 
Al/Al alloy cast couples in various pouring temperatures 
and melt/solid volume ratios. Al melt in 700 and 750 ˚C 
was poured around Cast Iron inserts embedded in mold 
cavities with different radiuses. 

 

Experimental Procedure (Model) 
6 alloyed Aluminium bars with 20mm diameter and 
height of 200 mm were used as inserts with composition 
maintained in table 1. Surfaces were processed by 
grinding up to 1500 and degreasing before inserting in 
molds. The gating system was designed in a way to fill all 
cavities simultaneously. Commercially pure aluminium 
with 700 and 750 ˚C was poured into CO2 sodium silicate 
sand mold cavities with diameters of 40, 49 and 60 mm. 
when solidification process finished, bimetals was cut 
transversely through the bond and the main part of each 
sample was selected for further investigations. Cross 
sections was numbered as in table 2 and then prepared by 
grinded up to 2500 grit paper and polished with 0.1µm 
alumina powders. The surfaces were etched by HF 0.5% 
solution. The microstructures have been examined using 
MEIJI Techno optical microscope and a TScan scanning 
electron microscope. The composition in the transition 
region was investigated using Energy Dispersive 
Spectrometry(EDS) and Microhardness measurements 
was carried out  on a Microhardness tester using a 50 g 
load for 15 sec. 

Table 1 Chemical analysis of Al Alloy inserts used in this 
investigation (wt.%) 

Si Fe Cu Mg Zn Al 

2.8 1 0.65 0.2 0.15 Bal. 

Table 2 Characterisation of samples used in these 
investigations 
Sample No. Pouring temperature M/S Volume Ratio 

A700-3 700 3 

A700-5 700 5 

A700-8 700 8 

A750-3 750 3 

A750-5 750 5 

A750-8 750 8 

 


