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Abstract - The intend of this work is to produce aluminium foam from aluminium (LM0) for the application of light weight 
structural components. Melt route method is the technique adapted. Here 2kgs of aluminium (LM0) is melted to its melting 
temperature (750°C) and 200g of preheated dolomite CaMg (CO3)2 was mixed to the molten metal and stirred for 30 – 90 
seconds at 1200 rpm approximately. Gas bubbles produced in the liquid aluminium (LM0) form cells and pores. The mixer was 
solidified in to the room temperature, to get the final product as aluminium foam. Mechanical properties such as tensile 
strength and hardness were conducted on the aluminium foam following the standards.  
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1.  Introduction 
 
 “The foam is characterized as a uniform scattering of gas rises in a fluid, isolated by thin film of fluid making a pore or cell”. 

In globalization there is an intense struggle between the manufacturing sectors for choosing a metal for economical 
production of the component [1-4]. In current scenario, the foam materials and composite materials are used in industries [5-
8]. Due to their structure foams behave differently in testing when compared to conventional metal. The behavior of 
aluminium foams depends on several parameters such as:  tensile strength, shear strength, impact strength, hardness strength 
and wear property [9-16]. Machinability of metals has received significant attention because of high tool wear connected with 
machining [17-27]. 

 
Banhart [3] reviewed about the introduction of aluminium foams, its properties, applications and its various types of 

its manufacturing methods. Simancik et al., [5] had done a work on preparation of Aluminium foam - a new light weight 
structural material by melt route method. Duarte et al., [6] had done a work on aluminium Alloy Foams: production and 
properties. Mukherjee [7] reviewed about the introduction of aluminium foams, its properties, applications and its various 
types of its manufacturing methods. Surace et al., [9] said on a work on investigation and comparison of the different 
manufacturing techniques of the aluminium foam. Vivekananthan and Senthamarai [10] said on a work on experimental 
evaluation of aluminium fly ash composite material to increase the mechanical and wear behavior by stir casting method. 
Hussain and Suffin [11] investigated the microstructure and mechanical behavior of the foam produced by sintering 
dissolution process. 

 
Initially, 2kgs of LM0 grade aluminium was melted in the furnace. The melting temperature of aluminium was about 

750°C. After attaining the melting point the preheated foaming agent was added in the ratio of 1:10 to the molten aluminum 
and the aluminium foam is prepared by using stir casting furnace. 

 

2.  Experimental Procedure 
 
2.1. Melt Route Method 
 

o Aluminium bar is melted to its melting temperature (750°C). 
o The molten metal is stirred for several minutes. 
o The dolomite powder was pre heated up to 200 °C and it is mixed with the molten metal.  
o The foaming agent attains the decomposition temperature (660°C) the carbon dioxide (CO2) which is present in it will 

be emitted as CO2 gas.  
o The uniform gas bubbles are formed by stirring. This makes the porosity inside the molten aluminium; finally the 

created aluminium foam is solidified into molten metal. 
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2.2. Reaction of dolomite: 
 
            When the dolomite attains the decomposition temperature the carbon dioxide (CO2) which is present in it will be 
emitted in the form of CO2 gas. So the uniform dispersion of gas bubbles is formed by stirring it at 1200rpm. This makes the 
porosity inside the molten aluminium so that the foam is created. 
 

CaMg (CO3)2 = CaCO3+MgO+CO2    (1) 
CaCO3 = CaO+CO2      (2) 

 
Table 1: Preheated foaming agent (Dolomite) 

 

 
 

Sl. 
No. 

 
Weight 

of Al 
(Kg) 

Raise 
of temp 

(°C) 

 
Drop 

of 
temp 
(°C) 

Weight of 
foaming 

agent 
(Dolomite) 

(Grams) 

Stirring 
time 
(Sec) 

Stirring 
speed 
(rpm) 

Solidification 

1 2 750 680 200 70 1200 
Room 

temperature 
                                                        

 
 

Figure 1: Stir Casting Set up 

3. Results and Discussions 
 
3.1. Tensile Test           
  

A tensile test, also known as tension test, is probably the most fundamental type of mechanical test you can perform 
on material. Tensile tests are simple, relatively inexpensive, and fully standardized. By pulling on something, you will very 
quickly determine how the material will react to forces being applied in tension. As the material is being pulled, you will find 
its strength along with how much it will elongate. 

 
3.1.1. Observation: 
 
     Initial Length of the specimen (Li)                = 220mm 
     Initial Diameter of the specimen (Di)           = 12mm 
     Final Length of the specimen (Lf)                = 222mm 
     Final Diameter of the specimen (Df)            = 10mm 
 

http://www.instron.us/wa/resourcecenter/glossaryterm.aspx?ID=164


          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

          Volume: 05 Issue: 03 | Mar-2018                     www.irjet.net                                                                 p-ISSN: 2395-0072 

 

© 2018, IRJET       |       Impact Factor value: 6.171       |       ISO 9001:2008 Certified Journal       |        Page 192 

 

Table 2: Tensile test on foam 
 

Sl. 
No. 

Type of Load Load  Change in 

Length 

Stress (σ) 

N/ mm2 

Strain 

(Є) KN N 

 1. Yield Load 0.5 500 0.25 4.421 0.001136 

 2. Ultimate Load 4.5 4500 15 39.791 0.068 

 3. Breaking Point 1.5 1500 16 13.263 0.072 

 
3.2. Rockwell Hardness Test 
 

The Rockwell scale is a hardness scale based on indentation hardness of a material. The Rockwell test determines the 
hardness by measuring the depth of penetration of an indenter under a large load compared to the penetration made by a 
preload. There are different scales, denoted by a single letter, that use different loads or indenters. The result is a 
dimensionless number noted as HRA, where A is the scale letter. 

 
          When testing metals, indentation hardness correlates linearly with tensile strength. This important relation permits 
economically important non-destructive testing of bulk metal deliveries with lightweight, even portable equipment, such as 
hand-held Rockwell hardness testers 
 

Table 3: Rockwell hardness test on foam 
 

Sl. 
No. 

Material Size of 

The Intender 

(mm) 

Total test Force 
(or) Major load 

(kgf) 

Dial Scale Rockwell     
hardness 

number (HRC) 

Mean Value 

(HRC) 

 1. Al Foam     1.5875      100   Red    B         42  

     45  2. Al Foam     1.5875      100   Red    B         48 

 
3.3. Scanning Electron Microscope (SEM) Analysis 

Micro structural characterization studies were conducted on Aluminium foam sample. This is accomplished by using 
scanning electron microscope. The Foam sample was metallographically polished prior to examination. Characterization is 
done in etched conditions. Etching was accomplished using Keller‘s reagent. The SEM micrographs of foam were obtained 
using the scanning electron microscope. The images were taken in back scattered electron (BSE) mode according to 
requirement. Microscopic studies to examine the morphology, particle size and micro structure were done by scanning 
electron microscope (SEM) equipped with an energy dispersive X-ray (EDX) detector. Micrographs are taken at suitable 
accelerating voltages for the best possible resolution of 300X using the secondary electron imaging. 
  

                                            
 

Figure 2: Sample 1 
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Figure 3: Sample 2 
 

 
 

Figure 4: Sample 3 
 

 
 

Figure 5: Sample 4 

The above figures show the SEM micrograph of aluminum foam samples.  

ALUMINIUM  
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4. Conclusion 
 

Aluminium foam was produced, using dolomite as foaming agent in the ratio of 10:1 by melt route method. The 
mechanical properties like tensile strength and hardness were tested. The preheated Dolomite-aluminum foam samples have 
the better porosity and good mechanical properties. In general applications like window, sliding doors, etc were pure 
Aluminium are used. Aluminium foam can be used as an alternative material for the above applications. 

 

References 
 

1. Arnold, M., Korner, C. and Singer, R.F., 2003. PM aluminium foams: stabilizing mechanism and optimisation. Cellular 
Metals: Manufacture, Properties, Application, pp.71-76. 

2. Asholt, P., 1999. Aluminium foam produced by the melt foaming route process, properties and applications. Metal 
Foams and Porous Metal Structures, pp.133-140.  

3. Banhart, J., 2001. Manufacture, characterisation and application of cellular metals and metal foams. Progress in 
materials Science, 46(6), pp.559-632.  
 

4. Conde, Y., Despois, J.F., Goodall, R., Marmottant, A., Salvo, L., San Marchi, C. and Mortensen, A., 2005, January. 
Replication (aka Space-Holder) processing of highly porous materials. In Fourth International Conference on Porous 
Metals and Metal Foaming Technology (Metfoam 2005). Kyoto, Japan: Japan Institute of Metals, Sendai, Japan.  
 

5. Simancik, F., Rajner, W. and Laag, R., 2000. Alulight-Aluminum foam for lightweight construction (No. 2000-01-0337). 
SAE Technical Paper. 
 

6. Duarte, I., Vesenjak, M. and Krstulović-Opara, L., 2014. Dynamic and quasi-static bending behaviour of thin-walled 
aluminium tubes filled with aluminium foam. Composite structures, 109, pp.48-56.  
 

7. Mukherjee, M., 2009. Evolution of metal foams during solidification.  
 

8. Biswas, N., Manna, N.K., Datta, P. and Mahapatra, P.S., 2018. Analysis of heat transfer and pumping power for bottom-
heated porous cavity saturated with Cu-water nanofluid. Powder Technology, 326, pp.356-369.  

9. Surace, R., De Filippis, L.A.C., Ludovico, A.D. and Boghetich, G., 2010. Application of Taguchi method for the multi-
objective optimization of aluminium foam manufacturing parameters. International journal of material forming, 3(1), 
pp.1-5.  

10. Vivekanathan, M. and Senthamarai, K., 2011. Experimental evaluation of aluminium-fly ash composite material to 
increase the mechanical & wear behaviour by stir casting method. CARE J Appl Res. ISSN, pp.2321-4090. 
 

11. Hussain, Z. and Suffin, N.S.A., 2011. Microstructure and mechanical behaviour of aluminium foam produced by 
sintering dissolution process using NaCl space holder. J. Eng. Sci, 7, pp.37-49. 
 

12. Von Zeppelin, F., Hirscher, M., Stanzick, H. and Banhart, J., 2003. Desorption of hydrogen from blowing agents used for 
foaming metals. Composites Science and Technology, 63(16), pp.2293-2300. 
 

13. Nelson AJ, Kavitha M, Vinoth KS. Tricalcium Phosphate Composites for Orthopedic applications: Preparation and 
Characterization. International Journal of ChemTech Research. 11(01), 108-115, 2018. 
 

14. Baburaj, E., Sundaram, K.M. and Senthil, P., 2016. Effect of high speed turning operation on surface roughness of 
hybrid metal matrix (Al-SiC p-fly ash) composite. Journal of Mechanical Science and Technology, 30(1), pp.89-95. 
 

15. Selvam, M.D. and Sivaram, N.M., Optimal Parameter Design by Taguchi Method for Mechanical Properties of Al6061 
Hybrid Composite Reinforced With Fly Ash/Graphite/Copper. International Journal of ChemTech Research. 10(13), 
pp.128-137, 2017. 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

          Volume: 05 Issue: 03 | Mar-2018                     www.irjet.net                                                                 p-ISSN: 2395-0072 

 

© 2018, IRJET       |       Impact Factor value: 6.171       |       ISO 9001:2008 Certified Journal       |        Page 195 

 

16. Balakumar, S., Selvam, M.D. and Nelson, A.J.R., Wear and Friction Characteristics of Aluminium Matrix Composites 
Reinforced With Flyash/Cu/Gr Particles. International Journal of ChemTech Research. 11(01), pp.121-133, 2018. 
 

17. R Karuppasamy, AKS Dawood, G Karuppusami., 2012. Reducing the Surface Roughness of Pneumatic Cylinder Piston 
Rod in Turning Process Using Genetic Algorithm. IRACST-Engineering Science and Technology: An International 
Journal (ESTIJ), 2(4). 
 

18. Selvam, M.D. and SIVARAM, N., 2017. THE EFFECTIVENESS OF VARIOUS CUTTING FLUIDS ON THE SURFACE 
ROUGHNESS OF AISI 1045 STEEL DURING TURNING OPERATION USING MINIMUM QUANTITY LUBRICATION 
SYSTEM. Journal on Future Engineering & Technology, 13(1). 
 

19. Selvam, M.D., Dawood, D.A.S. and Karuppusami, D.G., 2012. Optimization of machining parameters for face milling 
operation in a vertical CNC milling machine using genetic algorithm. IRACST-Engineering Science and Technology: An 
International Journal (ESTIJ), 2(4). 
 

20. Selvam, M.D. and Senthil, P., 2016. Investigation on the effect of turning operation on surface roughness of hardened 
C45 carbon steel. Australian Journal of Mechanical Engineering,14(2), pp.131-137. 
 

21. Selvam, M.D., Srinivasan, V. and Sekar, C.B., 2014. An Attempt To Minimize Lubricants In Various Metal Cutting 
Processes. International Journal of Applied Engineering Research, 9(22), pp.7688-7692. 
 

22. Selvam, M.D., Senthil, P. and Sivaram, N.M., 2017. Parametric optimisation for surface roughness of AISI 4340 steel 
during turning under near dry machining condition.International Journal of Machining and Machinability of 
Materials, 19(6), pp.554-569. 
 

23. Jane, M.D. and Selvam, M.D., 2012. EVALUATION OF CUSTOMER LOYALTY IN TVS MOTOR CYCLE 
DEALERSHIP. EVALUATION, 2(4). 
 

24. Ponnusamy, R., Dennison, M.S. and Ganesan, V., 2018. EFFECT OF MINERAL BASED CUTTING FLUID ON SURFACE 
ROUGHNESS OF EN24 STEEL DURING TURNING OPERATION. International Research Journal of Engineering and 
Technology (IRJET). 5(2), pp.1008-1011. 
 

25. Thangamani, S.P., Ramasamy, K. and Dennison, M.S., 2018. THE EFFECT OF CUTTING FLUID ON SURFACE 
ROUGHNESS OF LM6 ALUMINIUM ALLOY DURING TURNING OPERATION. International Research Journal of 
Engineering and Technology (IRJET). 5(2), pp.1198-1200. 
 

26. Vijayakumar, E., Selvam, M.D. and Prasath, K., Scholars Journal of Engineering and Technology (SJET) ISSN 2347-9523 
(Print). benefits, 7, p.11. 
 

27. Karuppasamy, R., Dawood, A.S. and Karuppusami, G., 2012. Reducing the Surface Roughness of Pneumatic Cylinder 
Piston Rod in Turning Process Using Genetic Algorithm. optimization, 2(4). 


