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I.  INTRODUCTION 
 

These alloys are often reinforced with a strong 

metal-based insert, especially at high load bearing 

regions, to improve their performance. Different 

techniques can be used to produce bimetallic 

components from aluminium  alloys with CI inserts.  

 

In conventional die casting, a liquid aluminium  alloy 

is poured into a mold over the insert; the later is 

simply embedded in the light alloy after 

solidification. However, an iron and aluminium oxide 

layer prevents direct contact from being established 

between two metals so that no real interfacial 

bonding exists. Forming a metallurgical bond at the 

insert/alloy interface using a special casting 

technique derived from the Al-Fin process is 

possible and the strength of the metallurgical bond 

can be enhanced by a suitable heat treatment 

process. 

 

The piston goes about as a moveable part of the 

arrangement chamber. The chamber head is the 

stationary part of the arrangement chamber. 0 piston 

head is the top surface (nearest to the chamber head)  

 

 

 

 

 

 

 

of the piston which is exposed to weight vacillation, 

warm anxieties and mechanical burden during typical 

motor activity. 

 
                 

                  Fig. 1 Components of a piston  

 

            II. LITERATURE REVIEW 

 
A piston is framed by throwing under strain around 

an addition, the body being made of aluminium or 

aluminium combination and the supplement being 

made of a permeable layer having a thickness 20 to 

multiple times the pore distance across and totally 

loaded up with the piston body metal which tasks 

from the body into the pores of the addition. 

Typically steel and give iron are utilized a role as 

fortification at aluminium composite at high burden 

bearing locale. So as to improve execution, a 

permeable earthenware addition can likewise be 

utilized as support.  

Abstract- Bonding between aluminium and cast iron is achieved through a patented process named the Al-Fin process. To 

ensure better bonding, the insert is dipped in the molten aluminium bath, this dipping time playing a vital role. Achieving 

the near net shape of the bimetallic pistons without damaging the bonding between the aluminium and cast iron is the 

major challenge. This investigation also obtains optimal cutting parameters in turning off such pistons with cubic boron 

nitride as a single tool to machine the metal. The bond integrity after machining is primarily related to the magnitude of 

the cutting forces. Taguchi design of experiment analysis was conducted on the inserts which are subjected to various 

dipping time. The optimal cutting parameters for minimized cutting forces were identified.  
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      III. RESEARCH METHODOLOGY 

 

The three factors are multilevel variables an The 

identified parameters that affect the characteristics 

of turned parts are the cutting tool parameters 

(tool geometry and tool material), work piece-

related parameters (microstructure and hardness), 

cutting parameters (speed, feed, and depth of 

cut), and environmental parameters (dry cutting 

and wet cutting). The ranges of the selected 

turning process parameters (cutting speed, feed, 

and depth of cut) were ascertained by conducting 

preliminary experiments. Aluminium combination 

is fortified with the dark cast iron to produce the 

bimetallic pistons. Run of the mill piece of 

aluminium and cast iron. 

 

              Table 1 Composition of aluminium alloy 
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Machined pistons are tried at the holding area 

through ultrasonic bond analyzer kind of ESPT II 

and the coordination status between the 

aluminium and cast iron is watched. Surface 

unpleasantness of the segment is estimated by 

utilizing the Mitutoyo surface harshness analyzer 

kind of CV2000. 

 

               

                 Fig. 2 Ultrasonic piston bond tester 

 
      Fig.3 Surface roughness measurement 

 

The as cast piston is separated into various sections 

to contemplate its attributes. Commonplace 

examples are exhibited. Fundamental preliminaries 

are led on these examples to land at heat treatment 

plans for the piston. 

 

 
 

Fig. 4 Piston with cast iron insert. 

 

 

                 Fig.5  Typical micrograph of as cast piston 

 

 
Fig.6 Typical micrograph of water quenched piston 

(higher magnification) 
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            Fig 8:- Xrd Profile of as Cast Piston. 

Hardness data was taken utilizing Brinell hardness 

analyzer at five distinct areas on the example at 

either side. The normal data was determined. 

Proportional hardness in Vickers scale is accounted 

for. The hardness variety for as cast extinguished 

piston of aluminium and cast iron sides are given 

the proportional Vickers hardness (HV) esteem. 

 

 
           Fig. 7Hardness chart of Cast iron. 

 

There is a plausibility of partition of cast iron 

addition from aluminium body during machining. 

This is because of the shear pressure, which 

happens during machining of such bimetallic 

pistons. Thus, interracial security among aluminium 

and cast iron ought not break/deteriorate during 

machining. The shear quality estimation gives a 

thought of machining limit of the pistons. Shear 

quality testing or push out test is regularly done to 

decide the quality between the fortification and 

base amalgam. Run of the mill study was likewise 

done by Durrant et al (1996) for crush cast 

aluminium with gentle steel embed. Shear/push 

out test is done to evaluate the holding quality. 

Fuel Instruments and Controls Ltd, make Universal 

Testing Machine (UTM) is utilized to decide the 

shear quality.  

 

 
 

Fig.8 Typical application of load on piston 

                 

           Table 2: Typical strength test result 

 

Parameter Result 

Peak load 45.5 KN 

Displacement at Max force 2.9 mm 

Breaking Load 39.050 KN 

Maximum Displacement 3 mm 

 

                  IV. RESULTS ANALYSIS 

 
The Light weight aluminium composite is fortified 

with cast iron supplement to acknowledge wear safe 

applications. Such material is to be machined to 

create the parts that have the required resistance and 

surface completion. In perspective on profitability 

improvement, use of single device is prescribed in 

this part. Significance of single apparatus to machine 

both the metals is examined. The ideal machining 

conditions are acquired through Taguchi's strong 

plan procedure. Cutting powers are estimated for the 
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air extinguished with 1½ minutes dunked in 

condition piston and is considered for study. To 

consider the criticalness of the parameters in 

influencing the quality attributes of intrigue, ANOVA 

is utilized. It subdivides the all out variety in the data 

into helpful and significant parts of variety. 

 

 
Fig.9  Force comparison on different time dipped 

insert piston 

 

Table  3 Scheme of ANOVA for orthogonal array 

experiment. 

 
 

V.CONCLUSIONS 
 

• The approach behind the creation procedure of 

piston by pass on throwing technique with a stream 

diagram is clarified. The requirement for such 

bimetallic piston is figured it out. In spite of the fact 

that writing accessible on this subject is rare, a 

careful writing search has been made andthe 

thoughts of licenses are likewise examined.  

• The CBN tool can be used to machine the 

bimetallic area of the pistons in a single process 

and application of the Taguchi method enabled the 

optimum set of cutting conditions (based on 

minimization of the mean force) to be determined. 

• An ANOVA analysis indicated that the depth of cut 

and feed rate were the most important parameters 

that affected the cutting force.  

• The surface integrity of the machined pistons was 

evaluated using surface roughness and bond-

checking tests. The machined pistons exhibited 

good surface integrity for the chosen level of 

parameters. 
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