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Processing of Customized Automotive and Oil and Gas Components – Nickel 
Aluminium Bronze and Aluminium Silicon Material by Using Metal Casting Techniques
By: Ir. Dr. Mohd Rashidi bin Maarof
      Senior Lecturer, FTKMA

The academic year of 20112022 which begins in 
October 2021 where students continue to undertake 

their face-to-face lecture or laboratory sessions as 
restrictions imposed by the MCO are gradually being 
eased up. As such for Foundry Lab of FTKMA, several 
laboratories sessions are slotted to expose students to 
the manufacturing process by means of metal casting 
technique. For 20 BVA students enrolling into the BVA 
1064 Automotive Component Fabrication course, they are 
exposed to the casting steps in manufacturing metallic-
based automotive components. Several examples are used 
such as the rotor propeller and pipe fitting part as described 
by Figure 7 and Figure 8, respectively. Each part is unique 
as it’s developed by its pattern, assembled in a moulding 
flask before finally being set to metal pouring session. The 
alloy used is an aluminium silicon alloy which is melted up 
to 660°C, tapped for pouring into the cavity, and allowed to 
solidify to room temperature.

For the seven students undertaking the final year project, they 
are tasked to fabricate two components, namely the archery 
holder component and pump casing connector for oil and 
gas component assembly. In a similar process with previous 
automotive components, both components are developed 
by its pattern, assembled in moulding flask, and set to 
metal pouring session. The alloy material used is aluminium 
silicon alloy (LM3) which is heated to its molten temperature 
of 680°C, tapped to pour into the cavity, and allowed to 
solidify at room temperature, as shown in Figure 9. The final 
components are shown in Figures 10 and 11 respectively.

After each pouring is allowed to fully cured and solidified, 
all the components gating and risering system will be 
removed for physical inspection to the product. The part 
will then be sectioned, and the cross-section to be visually 
examined. Later it’s the phase to extract a small piece from 
the finished component as specimen, ground, and polished 
to further observe its microstructural characteristics for 
process improvement and optimisation.

For another session involving postgraduate students, 
the alloy investigated is nickel aluminium bronze (NAB), 
which is intended for use under a corrosive environment. 
This time, the alloy can be produced by alloying the 
mixture up to 1100°C. However, upon sectioning and 
further inspection on the microstructure behaviours 
reveals commonly encountered issues in casting process 
- porosity, warranting that going forward, further work in 
the processing improvement for NAB material is deemed 
necessary.
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Figure 9. Molten metal pouring process

Figure 10. Example 
of archery holder 
component

Figure 11. Example of pump casing 
connector

Renewable Energy, A Tube Solar Collector using Nanofluids
By: Ts Dr. M.M.Noor
       Senior Lecturer, FTKMA

Figure 13. (a) Time vs energy output of PT-ETC at MFT of 0.035 kg/s. (b) Time vs 
energy output of PT-ETC at MFT of 0.065 kg/s (Sasikumar, M.M.Noor et. al, 2020).

In both power generation and other energy sectors, renewable energy is gradually becoming an alternative to fossil 
fuels. From an economic sense, the cost of renewable energy is the least expensive for every unit of energy harvested. 
Solar energy is one of the best alternatives to fossil fuels, and research on solar collectors is gaining significant 

attention in energy producing where, by harnessing the power of the sun, we may minimise our heavy reliance on fossil 
fuels. The performance of parallel-type (PT) Evacuated Tube Solar Collectors (ETSC) using aluminium oxide (Al2O3) 
nanofluid is investigated experimentally. The solar collector is used during both peak and off-peak hours. As a result, 
the ETSC's efficiency is determined by incorporating various amounts of Al2O3 nanoparticles into the base fluid. The 
working fluid circulation is set to be at 0.035 kg/s and 0.065 kg/s. The solar collector's highest efficiency is 61.8%, 
65.4%, and 69.5% at a flow rate of 0.035 kg/s with nanofluids concentrations of 0.15%, 0.2%, and 0.3 vol% of Al2O3 
nanofluid, respectively. When compared to the flow rate of 0.065 kg/sec, efficiency improvement of 6.7%, 7%, and 
7.7% are attained. When compared to different percentages of nanofluid and water, the most optimal concentration of 
0.3 vol% Al2O3 nanofluid showed improvement in thermal efficiency. Introduction of Al2O3 nanoparticles into the base 
fluid improved the efficiency of the evacuated tube solar collector. The temperature of the entrance and exit fluids, solar 
radiation, ambient temperature, energy generation, and collector efficiency will also be investigated. The research also 
sought to determine the efficacy of PT-ETSC under various environmental conditions. Finally, based on the findings of 
the experiments, the current research might be useful for the application sector in agriculture, notably in the drying of 
vegetables.

Figure 7. Rotor propeller Figure 8. Pipe fitting 
part

Figure 12. Pure water and nanofluids (Sasikumar, M.M.Noor et. al, 2020)


