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Abstract : Die-casting is a fast, versatile and cost-effective manufacturing process for producing complex-shape metal components
by injecting liquid metal at a high pressure in a steel mold called a die. Die-castings are among the highest volume, mass-produced
items manufactured by the metalworking industry, and they can be found in thousands of consumer, commercial and industrial
products. The die-casting process typically uses a non-ferrous alloy, such as aluminum and zinc, which is melted in the furnace and
then injected into the die; the die is installed on a die-casting machine.A die, or mold as it is sometimes called, is an essential
requirement for manufacturing parts with the die-casting process. The die-casting die is said to be the back-bone of die-casting
process, and greatly influences the cost, rate of production and quality of the parts produced. Designing a die for die-casting is a
non-trivial and time consuming process that requires vast technical know-how and experience of a die designer. A die-designer has
to go through a number of steps, all of which involve critical decision making, taking into account multiple factors, such as part
material, production and delivery requirements, process requirements, die-design knowledge, and industry best practices. The non-
triviality of the die-design activities further increases manifold in case of a multi-cavity die, which are commonly used in the
industry.

IndexTerms — Shrinkage, porosity,

l. INTRODUCTION

Die casting is a manufacturing process for producing accurately dimensioned, sharply defined, smooth or textured-surface metal
parts. die casting is a simple casting process which utilizes reusable metallic mould. It is mostly suited to casting light alloys but can
also be used for steel and cast irons.
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Die casting has the ability to produce the castings with thin walls, low weight, high integrity, close dimensional control, good
surface finish, good strength and high rate of production than any other casting process.die castings are made from non-ferrous metals,
specifically zinc, copper, aluminum, magnesium, lead, and tin based alloys, although ferrous metal die castings are possible. The
effectiveness of the pouring system which in turn depends on accurate positioning and orientation of the gates, runners and risers.

ADVANTAGES

Good surface texture. Equipment costs are relatively low. No need for applied pressure, so mould designs tend to
be quite simple. Scrap metal can be recycled.Quick set up times.To achieve a mass production with better
reproduction.Castings ranging from few grams to 100 Kg of Aluminium alloy can be cast.
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DISADVANTAGES
High percentage of scrap metal. High cost and time consuming for machining operation.High occurrence of

porosity, but this can be minimized by slower pouring. Only good for simple 3D shapes.In the standard die casting
process the final casting will have a small amount of porosity.

SHRINKAGE is occurs when molten metal solidifies  because metals are less dense as a liquid than as a solid.Shrinkage is
areduction in the volume of a materialShrinkage is the reduction of the dimensions of a s.s.  Part, compared with its mold
dimensions.Shrinkage is a reduction in the volume of a material.

TWO TYPE OF CHAMBER MACHINE

Hot-chamber machines
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Figure 1 Hot-chamber machines

Hot-chamber machines, also known as gooseneck machines, rely upon a pool of molten metal to feed the die. At the beginning of
the cycle the piston of the machine is retracted, which allows the molten metal to fill the "gooseneck”. The pneumatic or hydraulic
powered piston then forces this metal out of the gooseneck into the die.

The advantages of this system include fast cycle times (approximately 15 cycles a minute) and the convenience of melting the metal
in the casting machine. The disadvantages of this system are that high-melting point metals cannot be utilized and aluminium cannot
be used because it picks up some of the iron while in the molten pool. Due to this, hot-chamber machines are primarily used with
zing, tin, and lead based alloys.

Cold-chamber machines

These are used when the casting alloy cannot be used in hot-chamber machines; these include aluminium, zinc alloys with a large
composition of aluminium, magnesium and copper. The process for these machines starts with melting the metal in a separate
furnace. Then a precise amount of molten metal is transported to the cold-chamber machine where it is fed into an unheated shot
chamber (or injection cylinder). This shot is then driven into the die by a hydraulic or mechanical piston. This biggest disadvantage
of this system is the slower cycle time due to the need to transfer the molten metal from the furnace to the cold-chamber machine.
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Figure 2 Cold-chamber machines

EXPERIMENTAL PROCEDURE

Major there are two parameters we are taking.
1) Runner Height
2) Runner Width

Sr. No. Runner Height Runner Width Weight Runner -Riser
(mm) (mm) (kg) total weight
1[a] 85 34 3.6 1.1
2[b] 90 37 4.2 1.35
3[c] 80 31 3.1 0.8
Table 1

Show in table in there are three type of runner use in parts. First one is 85mm runner height and 34mm runner width.Second
is 90mm runner height and 37mm runner weight.third one is 80mm runner height and 31mm runner weight.

»  Runner Height (90mm) and Runner Width (37mm) figure

Figure 3 90mm runner height and 37mm runner weight

Show in figure is sand mold and above mold is 90mm runner than after pouring show in photos casting part in porosity and
shrinkage are high. Finishing is not good for using in application.
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» Runner Height (85mm) and Runner Width (34mm) figure

Figure 4 85mm runner height and 34mm runner weight

Show in figure is sand mold and above mold is 85mm runner than after pouring show in photos casting part in porosity and shrinkage
are low. Finishing is good for using in application.

» Runner Height (80mm) and Runner Width (31mm) figure

Figure 5 80mm runner height and 31mm runner weight

Show in figure is sand mold and above mold is 80mm runner and 31mm weight than after pouring show in photos casting part in
porosity and shrinkage are high. Finishing is poor for using in application.
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CASTING PHOTOS

DIFFERENCE BETWEEN MATERIALS

S.5.410 S.5.430
Hardness = 35 to 40 Hardness = 40 to 48
Chromium =9.410 % Crome = 12.550 %
Carbon = 0.380 % Carbon =0.280 %
Nickel =0.360 % Nickel =0.410 %
Manganese = 0.370 % Mangeniz = 0.420 %
Silicon = 0.650 % Silicon =0.380 %
Sulphur =0.023 % Sulphur = 0.006 %
Phosphorus = 0.044 % Phosphorus =0.020 %
Pouring temperature low Pouring temperature high

Table 2

RESULT & DISCUTION

*  The optimum set is Runner height 85 mm, runner width 34 mm. obtain the result of set as shown in table.Shrinkage and
Porosity are low.S.S.430 material is perfect to use in application because this material hardness high and corrosion low.Cast
iron material is breakable and no hardness.

Sr.No. Runner Height Runner Width
(mm) (mm)
1[a] 85 34
Table 3
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CONCLUSION

* Result obtained from validation experiments using optimum parameter combination gives excellent agreement with
predicated results. The performance of the optimized model is better than the original model and also prove that parameter
design concept is more powerful and efficient tool for minimize the shrinkage.

REFERENCES

[1] Feng Liu “Optimized Design of Gating/Riser System in Casting Based on CAD and Simulation Technology”, Worcester
Polytechnic Institute, December 2008 approved by Prof. Yiming (Kevin) Rong, Advisor, Associate Director of Manufacturing and
Materials Engineering,

[2] KIMATSUKA Akihiko, KUROKI Yasunori, “Mold Filling Simulation for Predicting Gas Porosity”, Manager, Production
Technology Development Department, Production Engineering Center, Corporate Research & Development Vol.-40, No.-2, 2007

[3] Marco Aloe, Calcom ESI, Switzerland Mark Samonds, ESI Software, France Lorenzo Valente, ECOTRE sas, “Stress and
Fatigue Analysis in Die casting” Italy

[4] Bappa acheree, dipen misra, souren mitra, “Modeling of Laser Contour welding process using FEA and DOE”, Optics &
Laser Technology 44 (2012) 1281-1289. Article history: Received 16August2011 Received in revised form 21December2011
Accepted 29December2011 Available onlinel4January2012 April 2012.

[5] Yao Weixiong, Yang Yi and Zeng Bin, “Novel methodology for casting process optimization using Gaussian process
regression and genetic algorithm”, (School of Manufacturing Sci. and Eng., Sichuan University, Chengdu 610065, China) volume 6,
no-3

[6] P. Vijian. V. P. Arunachalam, “Optimization of squeeze casting process parameters using Taguchi analysis”. Int ] Adv Manuf
Technol. DOI 10.1007/s00170-006-0550-2. Received: 7 March 2005 / Accepted: 10 January 2010 / Published online: 19 April 2010.
Springer-Verlag London Limited 2006

[7]1 V Aclav Strobach, “Design OF Experiments For The Pressure Die Casting Process”. ACTA Technical Corviniensis, bulletin
of engineering. Annals of Faculty Engineering Hunedoara International Journal Of Engineering 1SSN: 1584-2665 [print] 1SSN:
1584-2673 [CD - Rom] University Polytechnic Timisoara Faculty of Engineering Hunedoara 5, R EVOLUTIEI 331128 — Hunedoara
Romania

[8] Mohammad Sadeghi and Jafar Mahmoudi, “Experimental and Theoretical Studies on the Effect of Die Temperature on the
Quality of the Products in High-Pressure Die-Casting Process.”, Advances in Materials Science and Engineering Volume 2012,
Acrticle ID 434605, 9 pages doi:10.1155/2012/434605. Accepted 20 June 2012

[9] Dr.S.Shamasundar, V.Gopalakrishna, Manjunatha, Badrinath “Gravity Die Casting Process Die Design and Process
Optimization”, Dr. Janagan, Ennore Foundries Limited, Chennai, ProSIM- AFTC, 326, 11l Stage 1V Block, Basaveshwara Nagar,
Bangalore 560079.

10] Paul Cleary , Joseph Ha , Vladimir Alguine , Thang Nguyen, “Flow modeling in casting processes”, Applied Mathematical
Modeling 26 (2002) 171-190 Received 1 December 1999; received in revised form 1 November 2000; accepted 24 April 2001.
www.elsevier.com/locate/apm, 24 April 2001

[11] R.ahmad, D.T. Gethin, R.-W. Lewis, “Design Element Concept of Squeeze casting Process”, journal homepage: Applied
Mathematical Modeling 36 (2012) 4760-4788.www.elsevier.com/locate/apm

[12] R. Tavakoli, P. Davami, “Optimal riser design in sand casting process with evolutionary optimization” Struct Multidisc
Optim (2009) 38:205-214 DOI 10.1007/s00158-008-0282-z. Received: 23 April 2007 / Revised: 6 May 2008 / Accepted: 8 June
2008 / Published online: 17 July 2008 © Springer-Verlag 2008

JETIR1904271 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 472


http://www.jetir.org/

