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Introduction

Results

 In this experiment pressure infiltration of liquid
Aluminum (Al) and graphene with the incorporation
of course Nickel (Ni) spheres was explored.
Without nickel additions, graphene bed could not
be infiltrated due to lack of wetting and small inter
particle spacing.
 Additions of graphene lead to decrease in
wettability and increase in corrosion resistance..

Melt infiltration furnace

Surface characterization

Figure 1.

 Al composite sample was characterized via
optical microscopy, SEM, EDX, and Raman
spectroscopy.
Figure5: Contact angle and droplet size readings for Al
composite.

Figure 3: A Scanning Electron Microscope (SEM) analysis
image of the Al composite. B EDX chart showing
concentration of elements in matrix with use of fine nickel
powder.

 Ni in the matrix aided in the wettability
between the graphene and molten Al which
resulted in excellent corrosion resistance of the
composite.
 Microstructure suggests partly unmelted Ni in
the matrix with a coating of Ni-Al and Al-Si
with graphene between the Ni.

Figure 2: A Optical microscopy images of Al composite
microstructure. B Optical microscopy image at higher
magnification to show graphene distribution

Objective
 Infiltrate Al 356 alloy with graphene dispersed in Nickel
spheres to provide an even and unique microstructure.
 Additions of graphene lead to decrease in wettability and
increase in corrosion resistance.
 This microstructure leads to a surface with low water
wettability resulting in even distribution of graphene in the
matrix.

Conclusions

Wettability
 Phases on the surface and roughness of the surface is used to
determine wettability.
 Different droplet sizes were used to determine contact angle of
Al composite.

 Characterization shows graphene present inbetween Ni.
 The Al composite sample showed a high
contact angle due to the nature of the graphene
present which resulted in excellent corrosion
resistance of the composite.

Experimental procedures


Nickel spheres (0.05 g) and graphene (0.05 g)
was milled until fully incorporated.



Glass tube for housing is coated with Zirconia
wash (1B) and placed in low temp furnace at 80
Celsius for one hour



Inside of glass tube is sprayed with graphite.



Nickel and Graphene mixture is
placed in the tube (1A) with felt top placed on
top. (1D)



Aluminum A356 sample (10 g) placed in tube.
(1C)



Future Work

 Figure 6: A Potentiodynamic polarization. B corrosion rate of
Al composite vs cast iron. C corrosion readings for Al
composite and cast iron sample.

Sample was then pressure infiltrated at 750900 degree Celsius for 30 minutes at 300 psi

 Continuation of current experimental
process with the substitution of fine
nickel powder.
 The purpose of experimenting with
nickel powder is to get an even
disruption of graphene all throughout
the composite.
 Collaborate with local industry

Figure 4: Raman spectroscopy of Al composite sample. The D
band circled in red suggest a disordered presence of graphene.
Sharp peaks suggest single-layer graphene is present.

Literature cited
1) Sourav Das, Amir Kordijazi, Omid Akbarzadeh, Pradeep K. Rohatgi, An innovative process for dispersion of graphene nanoparticles and nickel spheres in A356 alloy using pressure infiltration technique,
2019
2) M.R.Sanjay, SuchartSiengchin, Catalin IulianPruncu, Mohammad Jawaid, T.Senthil Muthu Kumar, N. Rajini, Biomedical Applications of Polymer/Layered Double Hydroxide, 2018,
Chapter 16, Bionanocomposites, Rohatgi PK, Guo RQ, Iksan H, Borchelt EJ, Asthana R. Pressure infiltration technique for synthesis of aluminum–fly ash particulate composite.
Mater Sci Eng A.
1998;244:22‐30
2) Yang W, Zhao Q, Xin L, et al. Microstructure and mechanical properties of graphene nanoplates reinforced pure Al matrix composites prepared by pressure infiltration method. J Alloys Compd.
2018;732:748‐758.
3) Cao G, Choi H, Konishi H, Kou S, Lakes R, Li X. Mg–6Zn/1.5% SiC nanocomposites fabricated by ultrasonic cavitation‐based solidification processing. J Mater Sci. 2008;43:5521‐5526.
4) Xiang T, Ding S, Li C, et al. Effect of current density on wettability and corrosion resistance of superhydrophobic nickel coating deposited on low carbon steel. Mater Des. 2017
5) Mohammad Jawaid, Rachid Bouhfid and Abou el Kacem Qais, Functionalized Graphene Nanocomposites and their Derivatives, Synthesis, Processing and Applications, A volume in Micro and Nano
Technologies, 2019

Acknowledgments

To: Pradeep Rohatgi and Amir Kordijazi for their mentorship, collaboration, and use of the foundry and
characterization labs at University of Milwaukee Wisconsin. SURF for generous funding and the opportunity to further
my experimental knowledge as an undergraduate student. An additional thank you to my collogues who are also
enrolled in SURF as well as the Ph.D students of the foundry lab.
Thank you.

