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Abstract - Materials are subjected to grain refinement in
order to improve the properties and improve the
microstructure. Aluminium can be subjected to a variety of
grain refinement techniques. Secondary aluminium which is
produced by remelting the scraps don’t have certain
properties of the primary aluminium. This research paper, |
have tried to improve the properties of secondary
aluminium through grain refinement. TiB master alloy has
been used as the grain refiner to the machined aluminium
scrap (HE9) alloy where Magnesium and strontium where
added for compensation. The recycling and the material
addition were carried out in a stir casting furnace. The cast
metal was subjected to mechanical tests to determine the
changes that where produced. I believe this process will
allow aluminium material with improved machinability and
other capabilities
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1. INTRODUCTION

Aluminium is everywhere. Aluminium is part of our day to
day life and we use it very often. Aluminium is the most
abundant metallic element on earth, second only to
Silicon. For a long time, the metal was considered more
precious than gold, thanks to its perceived rarity.
Aluminium is remarkable for the metal’s low density and
for its ability to resist corrosion due to the phenomenon of
passivation. Thus, the global demand for aluminium and
aluminium products is increasing compared with steel. In
the pure form, Aluminium is silvery white and extremely
lightweight. Aluminium, now a days mostly used in wide
applications, saves much more energy and greenhouse gas
(GHG) emissions over lifetime of the product. Aluminium
is used in a huge variety of products including cans, foils,
kitchen utensils, window frames, beer kegs and aeroplane
parts. This is because of its particular properties. ADC 12
aluminium alloys are widely used in automotive and
industries. They are used in automotive pistons, wheels
and cylinder heads. As a key trend manufacturer are
changing the material for engine blocks from cast iron to
aluminium resulting in significant weight reduction.
Hence, they are very important in the construction of aero
planes and other forms of transport. The most useful

compounds of Aluminium, at least on a weight basis, are
the oxides and sulphates.

Recycling is very important to sustainable development. It
allows resources to be saved and waste to be reduced.
Recycling basically involves turning used materials that
are labelled as recyclable over to your local waste facility
designated in a disposal container as “recyclable”
materials to be taken and reused as material for a new
purpose. Many aluminium products have a long life, for
instance in cars or buildings, and because of this recycled
aluminium can only supply 20-25% of the current
aluminium demand. The rest must be produced from
primary aluminium. The natural resources on our planet
earth are limited so we must make the most to conserve,
recycle and reuse whenever possible.

2. LITERATURE SURVEY

Based on the journals collected on the topic Aluminium
Refining and the factors prevailing, an overall study was
conducted. The use of aluminium presents great potential
for increasing the sustainable use of energy. For example,
aluminum’s light weight contributes to increased fuel
efficiency in vehicles ranging from passenger cars to
armored tanks. The metal’s 95 percent light-reflectivity
contributes cooling efficiencies to “green” buildings and
improves the energy production efficiency of solar cells.
Since the early 1990s, the aluminium industry has
decreased greenhouse gas emissions from primary
production by 37 percent and from secondary production
by more than 50 percent.

European Aluminum Association [1] states that Primary
aluminium production starts by extraction of bauxite and
Hall-Hereabout process is applied to obtain aluminium.
Secondary aluminium is produced by recycling. In terms of
energy, the consumption is 95% less in secondary compare
to primary production.

Campbell proposed [2], ]. Thus, secondary aluminium is an
attractive choice of method. This ever-lasting recyclability
of aluminium is one of the major advantages of aluminium
together with economic and environmental reductions.

Today, one third of aluminium is produced by recycling.
However, the quality of the secondary aluminium has
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always been a great problem. One of the difficulties in the
recycling have been the magnesium loss due to the melting
time so manually add the element for directly into the
melted liquid when the metal reached above the melting
temperature suddenly add the some quantity of pure mg
alloy into the melted metal .when the metal is suddenly
dipped and blended for liquid metal and its directly vapor
into the atmosphere .so the problem will be covered with
the overall cover flux material used to avoiding the mg loss
during the melting.

The magnesium loss due to these defects can be as high as
75%. However, what has been disregarded has been the
quality of the melt. One of the most detrimental defects that
may exists in aluminium alloys is the presence of scrap.

Xiao, Y., et al described [3] In later works for reusing
aluminum chips, it was expressed that the trouble of
reusing the chosen aluminum scrap depends on scrap sort,
scrap measure conveyance, contaminant, and the
proportion of surface zone to body volume conjointly
impact of chips planning within the aluminum amalgam
recuperation rate and dross generation had been
examined.

Sabatino, M., et al [4]. Recycled materials, scraps and
turnings, are also sources of oxide films/oxide inclusions.
Many parameters affect the fluidity of aluminium alloys.

Lazzaro, G., et al [5]. conventional recycling of aluminium
turnings caused to approximately 45% losses in the metal.
Kucharikova, Lenka, Eva Tillova, et al " [6]. The
transportation industry is one of the largest energies
consuming sectors, using about 19% of the world’s energy
demands. Car production has been increasing and it is
important to reduce the energy cost, greenhouse effects,
problems to the environment, etc.,

Agunsoye, ]J. O, et al [7] The reusing of squanders
diminishes squander, spares vitality, preserves common
assets, reduces utilize of metropolitan landfills and gives
recyclers and regions with impressive income.

Kabir, Mohammad Sharear, et al [8] Boron Carbide is one
of the hardest materials known, situating third behind gem
and cubic boron nitride.

Deshmanya, Indumati B et al. [9] Extraordinary hardness,
Troublesome to sinter to tall relative densities without the
utilize of sintering helps, Great chemical resistance, Great
atomic properties, and Low density. Carbon has two
common crystalline allotropic shapes: graphite and
precious stone. Each has it possess unmistakable precious
stone structure and properties. Graphite is one of a kind in
that it has properties of both a metal and a non-metal.

Nagendra Prasad, K. et al [10] Al-Si combinations are the
foremost critical of the aluminum casting combinations

primarily since of tall smoothness, moo shrinkage in
casting, tall erosion resistance, great weldability, simple
brazing and moo coefficient of warm development. Al-Si
alloy finds wide application within the marine, electrical,
car and flying machine businesses.

3. EXPERIMENTATION

Automobile scrap has used to melting for this process we
are collecting the same recyclable material namely HE9
for using recyclable condition .when the material have
lots of oil ,rust and sand material .these are the rusts are
affecting the material properties for during melting time
so we are removing the rust and oils there are two
methods are used to removing the waste acetone cleaning
and petroleum product are used to removing the rust and
oils then finally normal room temperature warm water are
used to removing slightly oils then finally get the pure
recyclable scrap material and the metal was pre heated to
200°C, it helps to maintain to worm the material and no
rust oils and water by using industrial electric oven then
the metal was ready to melting condition after 10 min its
directly added to graphite crucible and it placed to
electrical induction furnace at 800 °C Cast HE9 samples
were created for, Gravity die casting (GC).a melting
furnace, a graphite mold, a graphite crucible, and Small
blocks of HE9 automobile scrap were melted in the
graphite crucible by the furnace at a temperature of 800°C,
which is slightly higher than the melting point of HE9
alloy. A cast Al alloy, HE9 (Al-Mg 0.9), with the addition of
several RE metals (Sr, Tib) was several stages has utilized.
the metal has reaching above the 700°C temp manually
collecting the slag by using filter instrument only the pure
metal only allowed to stay with the inside crucible totally
collecting without any loss from the slag .and maintain the
melted metal has pure condition .if the metal reaching the
pouring temp the metal has been directly pouring into a
graphite mold when the mold has already pre heated
above the 200 °C if the Al alloys were directly poured into
a die mold of 20 x 80 mm. The melting temperature of the
Al alloys are solidifying directly with the room
temperature.

SAMPLE-1

HE 9 when the metals have followed above mentioned
experimental procedure. here after we have melting four
times for same procedure but added different element
before pouring time, for this sample 1. Method is initially
selected automobile aluminium unknown scrap metal has
been selected to melted the mentioned procedure after
that then the metal has been tested
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SAMPLE- 2

10gm of Magnesium powder is added to the melt. And
then the material is poured and tested after thorough
stirring process.

SAMPLE-3

To the melt 10gm of Magnesium and 10gm of Strontium is
added and stirred and held in the furnace. Then pouring
and testing is carried out.

SAMPLE-4

10gm of Magnesium and 10 gm of Titanium Boride is
added and stirred and held in the furnace. Then pouring
and testing carried out.

SAMPLE-5
10gm of Magnesium, 10gm of Strontium and 10gm of

Titanium boride were added and stirred and held in the
furnace. Then pouring and testing is carried out.

Material sample.

4. RESULTS AND DISCUSSION

In these results show the chemical values of after recycling
material elements .in this process it loses they magnesium
level. here after we have improving magnesium level for
the sample 2 condition I have directly feed the magnesium
bar into crucible before the pouring time Mechanical
properties were measured according to the standards.

© 2019,IRJET | ImpactFactor value: 7.211

Hardness measurement for secondary aluminium alloy
was performed by Brine hardness tester with a load of 50
kg, 2.5 mm diameter ball and a dwell time of 15 s. The
evaluated Brinell hardness reflects average values of at
least three separate measurements. Tensile strength was
measured on testing ASTM E 10-15. The results of
mechanical properties of secondary HE 9 cast alloy show
that this material has lower values of mechanical
properties in comparison with primary aluminium alloy.

However, mechanical properties depend upon the
microstructure of the material and, therefore, the
evaluation of microstructure was carried. The

microstructure of hypoeutectic HE9 cast alloy is given by
the binary diagram; therefore, its expected formation is Al
eutectic mixture of Al-Si and various types of inter metallic
phases. The most common inter metallic phases in primary
Al-Si alloys are, for example, Mg Sr, Tib and [B-Al5FeSi.
These facts point out those micro structural features are
products of metal chemistry and solidification conditions
therefore the real microstructure of secondary aluminium
alloys can be different. The microstructure evaluation
shows that secondary HE9 cast alloy microstructure
consists of Al dendrites mixtures surrounded by the Al-Si
mixture and inter metallic phases.

The presence of Cu, Mg and Fe in the alloy leads to a
formation of various inters metallic compounds in the
microstructure of the alloy Al Experimental material was
not modified and so eutectic Si particles are in a form of
platelets, which on the metallographic sample are in a form
of grey needles. The Al-Mg-Si phase is observed in very fine
multi-phase eutectic deposits.

TABLE-1: Chemical composition.

ELEMENTS Si Fe Cu | Mg | Mn ZIn Ni Al
STANDARD | 94- | 08 | 1535 | 03 |0Smax|l0max| 05 | Re
HE9 120 max max max
" SAMPLE |
(No RE add) 10.630 | 0.808 2520 |0.093| 0175 0458 0.040 Re
" SAMPLEZ
(Me0.9gm udd) | 10970 | 0.831 2680 | 0141 | 0225 0.737 | 0091 Re
SAMPLE-3
(Mg-0.9gm&Sr- | 10070 | 0,760 | 2350 |0.092| 0.142 | 0401 | 009 | Re
15 gm add)
SAMPLE-
(Mg09gm&Tib- | 10380 | 0417 | 2250 [0.112| 0.148 | 0418 | 0.106 Re
15 gm add)
SAMPLE-S (Mg-
0.9gm,St-15gm 2e = e
&Tib-15 gm add) 11.060 | 0,475 1960|0148 | 0157 0421 | 027 Re
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TABLE-2: Mechanical properties.

MECHANICAL PROPERTIES
MATERIAL | Tensile | Yield | Elongation | Brinel hardness
strength strength MPa BHN
MPa MPa
 STANDARDHE ¢
310 100-150 2.5% 75
Sm:plc-llhdﬁf_’ add)
136.6 1021 | 09 82.33
Sample-2(Mg-0.9gm |
add) 154.0 116.6 1.5% 96
Sample-3{mg-0,9zm
&ar-15 gm add) 1582 108.8 1% 96
" Sample-4(mg-0.9gm
&tib-15 gm add) 169.7 1158 2% 101.66
surnple-Simg- 0.9gm
-1 Sgmdetib-15am 155 1304 3% 121.334
add)

5. CONCLUSIONS

Alloying RE components are chosen in light of their
impact and Suitability. Silicon brings down the softening
point and increment the smoothness (enhance throwing
qualities) of Aluminum. A direct increment in quality is
likewise given by Silicon expansion. Magnesium gives
generous fortifying and change of work solidifying normal
for aluminum amalgam. It can grant great consumption
protection and weld capacity or to a great degree high
quality. It enhances the machinability of amalgams by
expanding network hardness. Tib (Sr) enhances
antifriction trademark and smoothness of aluminum
throwing composites. it diminishes electrolytic potential
which is attractive in conciliatory anodes. It is presumed
that determination of alloying component relies upon
utilization of materials necessity.

Aluminium scrap was melted and refined by the Direct
Conversion Process. (Optical microscopy) was conducted
on the sample and the results were plotted. The present
work proposes initial cleaning and drying, adding alloys
for initial separation of alloying aluminium alloys and
refining the alloys to get pure aluminium and finally the
molten pure aluminium is added with alloying elements
for the final applications.

The motives of this project include improving the
mentioned process by taking into consideration the
equipment’s and applications foreseen. The quality of
aluminium made is assessed and compared only with that
aluminium product which shares similar quality and
features, thus comparing the processes, energy and

financial investment of both the methods. Process
optimization is the discipline of adjusting a process so as
to optimize some specified set of parameters without
violating some constraint. The most common goals are
minimizing cost and maximizing throughput and/or
efficiency.

This is one of the major quantitative tools in industrial
decision making. When optimizing a process, the goal is to
maximize one or more of the process specifications, while
keeping all others within their constraints. This can be
done by using a process mining tool, discovering the
critical activities and bottlenecks, and acting only on them.
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