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Abstract— In Present days, there is a newly evolved 

engineering metal called as a metal foam. It has come in 

existence a long before but it has not been put in actual use in 

modern world. Our main purpose of this project is to study 

the property of the metal foam and compare them with 

properties of metal like Aluminum, Cast iron and Mild steel. 

Here we are using the metal foam of aluminum. 
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I. INTRODUCTION  

As we all know the commonly used materials in our 

surroundings like Mild steel, Aluminum, Cast iron, Stainless 

steel etc. Here the evolution of the metallic foam takes place 

which looks like as the foam but the base of the foam is metal. 

This metal foam replaces many materials for the lighter 

weight application. 

 
Fig. 1: Metal foam 

Metal foam is a metal which is formed by entrapping 

or supplying air into the molten metal solution at high 

temperature while cooling air is supplied. Metal foam is 

defined as the cellular structure of solid metal containing a 

large volume fraction of gas filled pores. These pores can 

either be sealed which is called as the closed cell foam or 

these pores can be interconnected network which is called as 

the open cell foam. Simply closed cell foam is referred to as 

metal foams and the open cell foam is referred to simply as 

the porous metal. Both foam structures are lightweight and 

durable, having a large surface area to volume ratio. 

Our project is related to study the various property 

of newly developed engineering material metal foam through 

various testing both experimentally and by using ANSYS 

software and comparing the result with the other metal. By 

this we are trying to replace the existing using metal due to 

their certain property making them hard to use or we can say 

that the metals are used due to unavailability of replacing 

metal. With the help of this we would try to replace the 

component in real world application. 

Here we are using the aluminum metal foam. The 

unique mechanical property of the aluminum metal foam 

includes high strength to weight ratio and a completely 

isotropic load response. 

 
Fig. 2: Sandwich metal foam 

In above fig. 2, the metal foam is sandwich between 

two metal sheets. This is used in automotive industry. 

Metal foam has wide application in the industries, 

aerospace, heat exchangers, filters etc. because it has a high 

reduction in weight of the automotive, component made of 

metal foam are light weight. 

II. PRODUCTION SETUP 

The production setup is shown in the fig. 3 & 4: 

 
Fig. 3: Setup for melting metal 

In this the furnace is connected to the blower 

through pipe. The grate is placed inside the furnace and it is 

filled up with coal. The Muss containing solid metal was 

placed on it. This is complete setup for production. 
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Fig. 4: Mold 

The component for experiment are as:   

Blower Furnace Grate 

Muss Tongs Bowl 

coal Mold Blender tool 

Table 1: 

 
Fig. 5: Mold and Blending tool 

These are the equipments required and connected to 

each other for the process. 

III. MANUFACTURING PROCESS OF METAL FOAM 

Step by step process is listed below for production of 

aluminum metal foam: 

1) Light up the coal placed on the furnace. 

2) Place the muss on the furnace. 

3) Put aluminum metal into the muss for melting and heat it 

beyond its melting point for longer time up to 5-8 

minutes. 

4) Pour this melted aluminum into the mold as fast as 

possible After pouring into the mold just add 5-6% 

Calcium Carbonate and mix it through blender for proper 

mixing of the CaCo3 with the metal. In addition to this 

Aluminum Oxide is also added to increase the viscosity 

of molten metal. 

5) Put the mold on furnace and heat for 1-2 minutes. Place 

the mold on to the surface After this proper mixing of 

foaming reagent is carried out by the blending tool which 

is hold in the chuck of the portable drilling machine. 

6) Allow expand it further and allow it to solidify. 

 
Fig. 6: Mixing of the reagent by use of Blending tool 

IV. RESULT 

 
Fig. 7: Metal foam 

The result consists of physical testing and analysis on the 

ANSYS are displayed below  

A. Experimented result 

The table 1 & 2 shows the result of testing in laboratory. The 

test consists of Brinell Hardness Number, Compressive 

Strength, Tensile Strength. 
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1 Al foam 1.95 90 1.24 40 

2 Al alloy 2.77 60 280 250 

3 Al 6061 2.689 95 240 6.3 

4 C.S. 7.2 160 280 570 

5 L.C.S. 8.87 136 250 300 

Table 1: Experimented result 
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1 Al foam 37.408 2.02E+007 12 
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2 Al alloy 86.562 3.12E+007 - 

3 Al 6061 84.031 3.12E+007 8 

4 C.I. 245.31 3.12E+007 - 

5 L.C.S. 225 3.12E+007 - 

Table 2: Experimented result 

B. ANSYS result 

Similarly, the analysis result in ANSYS as follows: material 

in compression about 2000N load.  
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1 Al foam 0.057 0.0056 0.11559 

2 Al 6061 0.063 8.75E  -007 2.00E    -004 

3 Al alloy 0.06 8.00E   -007 2.20E     -004 

4 C.I. 0.05 7.28E   -006 2.30E    -003 

5 L.C.S. 0.056 2.77E   -007 7.73E     -005 

Table 3: ANSYS result 

V. CONCLUSION 

From the above testing and ANSYS work, finally we have 

concluded as follows: 

1) The property of aluminum foam is improved and better 

than aluminum pure form except the tensile property. 

2) Density of aluminum is least of all the selected metals. 

3) As from CREO model shows that for same size of object 

the weight of aluminum foam is the least followed by in 

the sequence as below: 

4) Al Foam<Al6061<Al alloy<Cast Iron<Low Carbon 

Steel 

5) From analysis on ANSYS for every testing whether it 

may be compressive loading aluminum foam has the 

least function in a static role. 

6)  From all of the above conclusion we conclude that we 

can use aluminum foam in place of pure aluminum 6061 

as its property if far better. 

7) It can also be used in the place where cast iron, low 

carbon steel is used when there is not enough load on the 

specimen and its weight is high. 

8) The use of metal foam in impact can be used but only 

problem is that it deforms largely. 
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