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Abstract: In this research work present the design of experiment based approach which is adopted to obtain an optimal setting of
moisture content, grain particle size and temperature of pouring metal related parameters of green sand casting in SUSHA FOUNDERS
AND ENGINEERS at G.1.D.C PANDESARA, SURAT. The casting parameters identified for green sand casting process are moisture
content, green strength, mould hardness, permeability, sand particle size, pouring temperature ramming pressure, cooling time. For
defect analysis, the possible causes are grouped into design, material and process parameters. The effect of suspected cause parameters
on casting quality is ascertained through simulation. Based on the results and their interpretation, the optimal values of the parameters
are determined to eliminate the defects.
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1. Introduction 1.3 Data input in Simulation tool Cast designer of
Housing
Simulation simulates the real casting phenomenon using a
computer program. The simulation program is consisting of Table 2.1: Data of Simulation
set of mathematical equation. Casting process simulation has Parameters Specification
become an invaluable tool in production of economical and Ambient temperature 26°C
cast material FG 400

high performance cast components. Its application by
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2. Data Gathering

This is most important stage, correct and complete data will
lead to accurate simulation and conclusion. The problem
must be defined first and also define the need and type of
simulation. There two types of aim of projects which are as
o Quality or yield improvement
¢ Rapid development of new casting design Inputs required
for simulation:
o CAD model of casting should be in 3D of cast part,
o Cast metal properties as thermal conductivity, specific
heat, shrinkage, viscosity, etc
¢ Method design data including details about mould parting,
cores, feeders, gating system, cavity and feed aids.

Figure 2.2: Model and part-mesh
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Time: 7.494300

Time: 0.832700

Figure 2.4: The different area filled at different time (sec).

Figure 2.5: Temperature contours

Time: 3.155495

0.,00000

Figure 2.6: Velocity of metal at 3.1 sec

Figure 2.7: Shrinkage porosity is found at a few portions in
the housing near ingate

Shrinkage porosity is caused by difficulties in supply of
molten metal needed to compensate for sharp decrease of
molten metal volume which occurs during solidification.

One of the reasons for this may be premature freezing of the
sprue as evident from temperature. The shape of cast item
and properties of FG400 are found to influence the extent of
shrinkage porosity in the casting.

Out come from Simulation

e By using cast designer simulation tool,

e We can detect porosity near Ingate of gating system.

e Also we got filing time of castings is 7.4 sec.

e Also we can know temperature counter, velocity and
pressure of metal in component.

Also we know the solidification time of component.

o Also we know area where shrinkage porosity detected.

o Percentage(%) of yield 84.41

3. Simulation of modified gating system cast
iron housing

3.1 Simulation of Present Study

The simulation was carried out to understand the mould
filling process of Housing castings, to find the defects and
study the solidification process. Using the optimal
combination of process parameters, which are the Moisture
content (A) A2, sand particle size (B) B2, pouring
temperature(C) C2.

3.2 Data input in Simulation tool of housing

Parameters Specification
Ambient temperature 26°C
cast material FG 400
Mould material Green sand
Metal velocity 0.8 mm/sec
Pouring temperature 1330 °C
Cast-Designer CPI setup

Pre-defined user template
[ Load |

New temp
’7 Gravity -» Standard > Filling & solidification Define |

~ Obiect defin
HTC Pick Edit suess | |+ | -
Object Materal Type/ status Initizl temp. Stress
Parthesh GEG_40_Micro_P..  Casting / Emply 1330
Dinlet GEG_40_Micra_P.. _ Casting / Filed 1330
Duick mauld SAND_GREEMN_S..  Ouick meld size %
~Interface defin ~Boundaw conden |
Detail Reset gate | Edit + - Edit v | -
Interface pair Type Datz  Gate Object Type Information
3DInlet <> PartMesh E = InletEC Velacity ViD,0.0.8)
Parttesh <> Quick Mald 500 Dlniet Velocity Zero Velociy
3DInlet <> Quick Mald 500 Parthesh  Welacity Zere Welocity
InletBC Temp T-1325
— Gravity diection———————————————— — Symmety plane
+® « [ T TitUser Mo spmmetry plane defined
® | = | = | Define__| Dsfine

v Active fow

“wlall friction factar: ID ]
tdax fill fraction: IU 9

v Lctive thermal [~ Contral parameteréuta stop criteria and plot)

Max number of step: [15000 More... |
Final process imefsec). |3500

& Temperature

© Enthalpy
Velogity tolerance: [025 Time after filingfseck [0
Advance Advance Final temperature(C): [0 Checker |

Temperature result plat: |5
“Welocity result plot: |8 User, |

T Astive stress & mechanical analysis —

Stress result plot: [10
Caleulation frequency: |5 Advance

Figure 3.1: Data input in simulation tool
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The first was modeled with housing alone without riser. The
purpose of this initial run was to observe the solidification of
casting, and accordingly determine which parts need feeding
i.e. the location where defects. Its revealed that the
solidification is directional from top of housing from
temperature counters shown in fig.

In this trial of casting of FG 400 housing with foundry

design gating system, the following observations were made:

1) 3D model and meshing part in Fig 3.2

2) Filling time of metal in casting cavity in Fig.3.3

3) Fig.3.4 shown the different area filled at different time
(sec).

4) Temperature at differ area at solidification in Fig.3.5

5) Shrinkage porosity is found at a few portions in the
housing, mainly near the ingates, This is shown in
Fig.3.6

Figure 3.2: 3D model and part-mesh of modified design

Figure 3.5: Temperature contours

Figure 3.6: Shrinkage porosity is found at a few portions in
the housing near ingate.

Shrinkage porosity is caused by difficulties in supply of
molten metal needed to compensate for sharp decrease of
molten metal volume which occurs during solidification.

One of the reasons for this may be premature freezing of the
sprue as evident from temperature. The shape of cast item
and properties of FG400 are found to influence the extent of
shrinkage porosity in the casting.

Out Come from Simulation

e By using cast designer simulation tool,

e We can detect porosity near Ingate of gating system.

e Also we got filing time of castings is 3.9 sec.

e Also we can know temperature counter, velocity and
pressure of metal in component.

e Also we know the solidification time of component.

e Also we know area where shrinkage porosity detected
but it is very less compare the existing component have.

e Percentage (%) of yield is 92.85

4. Conclusion

In this present work a 3D component model was developed
casting simulation software CAST DESIGNER to evaluate
possible casting defects for sand casting of Housing in
foundry.

Conclusions from this study are:

o By designed new gating system the fluid flow was smooth
without ant entrapment inside the mould cavity.
Simulation showed that the molten metal able to filled the
mould cavity within desire time. So fluid heat distribution
was good and no cold shut was observed.

e In first model with improper location of ingates to
formation of shrinkage porosities were founded.

Second riser is located at center of two housing in order to
achieve directional solidification.
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The second model resulted in reducing the shrinkage
porosities and defect associated with the cast is eliminated
and sound cast is achieved.
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