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ABSRACT
The properties of casting hinge the microstructure after solidification. Mould vibration during casting is one of the latest
techniques employed in order to get better structure in the solidified casting. Mould vibration during casting project
superior morphology, surface finish; lessen shrinkage and less chances of hot tear. In this present investigation, the
effect of mould vibration during solidification of Al-6063alloy for different values of wavelengths at a fixed pouring
temperature is explore to understand the changes in microstructure and mechanical properties of casting. The casting
has been prepared in Iron EN8 mould. The frequencies are varied from 0Hz 50Hz, 60Hz, 70Hz and 80 Hz during the
casting process. A casting has been made without vibration as well to compare the results of castings with vibration. The
experimental results show refinement of grain growth and torsion strength is decreasing with increasing of vibrations.
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INTRODUCTION
Metal casting is one of the best manufacturing process in which heated liquid metal is poured into the mold
cavity and allowed to solidify in that mould cavity. The totality of metals and alloys begin to work by a very
important operation, that of solidification. Solidification is the operation that gives shape and structure. the
castings are used in high security parts in the aero-spatial industry, the automotive, chemical and metallurgical
equipment [1]. Recent techniques suggest that, mold vibration during pouring and till solidification is one of
the important methods to produce casting for better morphology, surface finish and reduced amount of
shrinkage [2]. Mold conditions, pouring temperature, frequency of vibration and other process variables are
factors that would have a definite effect on the microstructure and properties of the cast [3]. It must be noted
that above mentioned factors are chosen bearing in the mind the requirement that the material solidify in a
manner that would maximize the properties desired while simultaneously preventing potential defects such as
shrinkage, porosity, voids and trapped inclusions. The most effective method of early fault detection in a
metal cast is high frequency vibration analysis as its parameter changes quickly in the early stages of defect
development. There are mainly three types of vibration such as ultrasonic vibration, electromagnetic vibration
and mechanical vibration [4]. Out of above three methods Mechanical vibration is simple one due to its easier
control over its parameters. A number of researchers have employed ultrasonic and electromagnetic vibration
and studied their effect on casting product [5-6].Experimentation with mold vibration in order to alter the as-
cast microstructure of cast components date back to 1868.
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MATERIAL SELECTION
Chemical Composition of Aluminum-6063

Material Tensile

Strength(N/mm2)

Hardness
(RHB)

Modulus of
Elasticity

(N/mm2)

Elongation
(%)

Shear
Strength
(N/mm)

Aluminium-6063
250 73 69 11 150

Mechanical Properties of Aluminum-6063

SAMPLE PREPARATION
Preparation of specimen: specimen prepare is casted in two phases
A) Preparation of casting without vibration

B) Preparation of casting with vibrations [0Hz, 50Hz, 60Hz, 70Hz, 80Hz]

A) Preparation of casting specimen without mould vibration:

The cut pieces are placed into the crucible, and then the crucible is placed in muffle furnace. Heat the crucible
up to 7200c (above melting temperature of Al-6063). While the crucible is taken out at the temperature of
690oc and stir the solution with stirrer. After stirring process the crucible is again placed in the furnace and
then heated up to 7200c. At 7200C the crucible is taken out and add small amount of c2cl6 (approximately ½
spoon) stir the solution and poor into the die. Leave the die up to 10 minutes to solidification. After
solidification process the dies is separated and collect the casted object. The process repeated till required
number of products obtained.

B) Preparation of casting specimens with mould vibration:

The above same process is used to make the products with vibrations apart from that the vibrations created by
placing the die on vibrating table. The die is placed at different frequencies. By changing the frequency values
(0Hz, 50Hz, 60Hz, 70Hz,80Hz). This process is repeated till required number of products obtained at required
frequencies.

Figure 1: Vibrating Table Figure 2: Muffle Furnace

COMPON
ENT

Al Mg Si Fe Cr Cu Mn Ti Zn

Wt% 97.5-99.4 0.45-0.9 0.2-0.6 0-0.35 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1
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Parameter Range

Temperature
range 30 to1000C

Measuring
controlling

device
3½ digit led

Chamber size 30 x15 cm

Torsion Test Specimen with mould Vibrations

of [0Hz,50Hz,60Hz,70Hz,80Hz] frequencies

2) Heat treatment process
Casted product need to conducted Heat Treatment process there by controlled heating and cooling. In this
process, we heated samples temperature to 1550C and soaked the sample at temperature about 2hr.After that
we quenched the sample in water at temperature of 150C.

Torsion Test
In this work the specimens are examined by conducting Torsion Test. The testing conducted on all frequency
(0Hz, 50Hz, 60 Hz, 70Hz and 80Hz) the values is tabulated in table.

Results and discussions

Frequency, Hz Torsion Shear Strength N/mm²

0 150

50 110

60 106.10

70 47.15

80 11.78
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Microstructure without Microstructure with frequency at 50Hz
vibration

Microstructure with frequency                                     Microstructure with frequency
at 60Hz at 70Hz

Microstructure with frequency at 80Hz
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CONCLUSION:
Based on the experimental results the following are conclusions

i) By creating mould vibrations god mechanical properties obtained.

ii) The mould vibration increases the grain refinement, which leads to good strength of the casting.

iii) By creating mould vibrations during casting the torsion strength is decreasing, so vibrations are not
favorable to torsion strength.
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