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Abstract: An investigation has been conducted to study interface characterization of Al/Cast Iron bimetals produced 
by compound casting. Aluminum melt with 700 and 750 ̊C temperatures was poured around cylindrical cast iron inserts 
by 3, 5 and 8 Melt/Insert volume ratios. Optical microscope and scanning electron microscope observations showed 
that a diffusion layer is formed at interface. XRD analysis proved that the interface layer is composed of Fe2Al5 
intermetallic. Increasing the pouring temperature and the Vm/Vs volume ratio formed more uniform and thicker 
intermetallic layer. Microhardness test showed 824 HV for Fe2Al5.The thickness if this layer varies from 5µm particles 
of sample produced in 700 ̊C and 3 Vm/Vs to 19.74µ in sample which made at 750 ̊C and 8 Vm/Vs.  
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Introduction 
Using Al-CI couples is a matter of interest in automotive 
industries because of high weight/strength ratio of 
aluminium. 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, 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 together. 

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. Entering the 
mould cavity,  molten metal 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 the interface 
and the thickness of area affected by process [31-
35].when melt enters the mould 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 and can affect 
mechanical properties of interface. 

The aim of present research is to study the interface of 
Al/CI metallic 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 mould cavities with different radiuses. 

Experimental Procedure 
6 Grey Cast Iron 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 temperatures of  700 and 750 ˚C was poured into 
CO2 sodium silicate sand mould 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 Nital. 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 Spectroscopy(EDS) and Microhardness 
measurements was carried out  on a Microhardness tester 
using a 50 g load for 15 sec. 

Table 1 Chemical analysis of Cast Iron inserts used in this 
investigation (wt.%) 

C Si S P Mn 

3.55 2.24 0.04 0.10 0.36 

Ni Cr Mo Fe 

0.04 0.07 0.01 93.34 

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

C700-3 700 3 

C700-5 700 5 

C700-8 700 8 

C750-3 750 3 

C750-5 750 5 

C750-8 750 8 


