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Abstract— During the pouring of molten metal into the 

mould clamping is required as the force on the top cover of 

the mould try to move up the cover & the clamp already in 

use are manually operated so there are chances of error 

during the operation and chances of leakage of molten 

metal.                            
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I. INTRODUCTION 

This paper is based on the development of automatic 

clamping and ejection system for gravity die casting which 

is used for the casting of aluminum. This is an industrial 

research based article on the issues which are faced during 

the process. 

A. Company Profile 

Dr. Dinesh & Ramesh Engineers Pvt. Ltd. was established 

in 1979 as a Private Limited company in the Vatva, 

Ahmedabad (Gujarat) India. They are manufacturers of 

Aluminum castings of various grades and sizes and weight 

ranges varying from 0.5 kg to 100 kg in permanent mould 

Gravity Die Casting and Low Pressure Die Casting. 

They provide end to end solution for Aluminum 

Castings to their customers including: Die Making, Die 

Casting: Gravity Die Casting (Permanent Mold Casting) & 

Low Pressure Die Casting, Machining, Heat treating, Shot 

blasting, Testing & Inspection. 

They have modern furnaces and casting machinery, 

assisted with Computer Aided Design and modern C.N.C. 

machining centers. They also supply castings in fully 

machined condition. They have developed an expertise with 

Helium Leak Proof Castings with maximum leak rates of 

only 5 X 10-6 mbar l/s. 

The company presently caters to the Textile 

Industry, Automobile Industry, Electrical Industry, Plastic 

Industry, Cooling Industry, Compressor Industry, and 

Petroleum Industry amongst others. 

They are ISO 9001:2000 compliant company and 

they believe in continuous improvement and are rapidly 

moving towards Lean to benefit our valued customers. They 

help their customers in developing and improving their 

designs of various engineering components with highest 

quality, functionality with cost effectiveness. 

II. PRODUCT AND ITS BASIC PROCESS INFORMATION 

A. Basic Information 

Casting process is mainly divided into two types on the 

basis of mould used, these are as follows  

1) Permanent mould casting (same mould is used again 

and again) 

2) Temporary mould casting (egg. Sand mould casting) 

Generally ferrous castings are prepared by Temporary 

mould casting. 

Permanent mould casting is divided into three types- 

- Gravity Die Casting  

- Low Pressure Casting 

- High Pressure Casting 

1) Gravity Die Casting 

Gravity die casting is a process in which the liquid metal is 

poured into metallic moulds without application of any 

external pressure. The liquid metal enters the cavity by 

gravity. 

Gravity Die Casting is a manufacturing process for 

producing accurately dimensioned, sharply defined, smooth 

or textured-surface metal parts. It is accomplished by gently 

pouring molten metal into reusable metal dies under the 

force of gravity. The term, “die casting,” is also used to 

describe the finished part. 

Most of the components of in our company are 

made up of the Gravity Die Casting process, so it is 

explained in detail here. 

 

 
Fig. 1: Gravity Die Casting 
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To begin the process, a cast iron mould capable of 

producing tens of thousands of castings must be made in at 

least two sections to permit removal of castings. These 

sections are mounted securely to a solid base and are 

arranged so that one is stationary (fixed die half) while the 

other is moveable (ejector die half).    

To begin the casting cycle, the die caster clamps 

the two die halves tightly together. Molten metal is poured 

into the die cavity where it solidifies quickly. The die halves 

are drawn apart and the casting is ejected. Die casting dies 

can be simple or complex, having moveable slides, cores, or 

other sections depending on the complexity of the casting.     

The main advantage of gravity die casting over 

sand casting is the high speed of production. The reusable 

die tooling allows for many hundreds of castings to be 

produced in a day. High definition parts reduce machining 

costs and superior surface finish reduces finishing costs. 

B. Main Advantages of GDC 

- The process is suitable for mass production with better 

reproduction; dimensional accuracy and surface finish 

than conventional  sand castings. A minimum wall 

thickness of 3.0 mm can be cast. Exceptionally, 2mm 

wall thickness is cast over small areas. 

- Castings ranging from few grams to 100 Kgs of 

Aluminum alloy can be cast. There are reports of some 

foundries producing cylinder blocks of around 300 Kgs 

by GDC. As the component size and complexity 

increases the process becomes more expensive and 

becomes uneconomical. It will also cause difficulty in 

handling the die and in extracting the casting from the 

die with reduction in dimensional accuracy and 

soundness of the casting. 

- The GDC process is capable of achieving 20% higher 

mechanical properties than that of a sand casting 

because of faster rate of solidification imparting better 

grain size. The process can be automated and also can 

produce semi-gravity die-castings employing sand or 

plaster of paris cores for production of interior details. 

C. High Pressure Die Casting 

In this process, the liquid metal is injected at high speed and 

high pressure into a metal mould. A schematic view of high 

pressure die casting is given in Figure 2.3. 

 
Fig. 2: Schematic view of a high pressure die casting 

machine 

This equipment consists of two vertical platens on 

which bolsters are located which hold the die halves. One 

platen is fixed and the other can move so that the die can be 

opened and closed. A measured amount of metal is poured 

into the shot sleeve and then introduced into the mould 

cavity using a hydraulically-driven piston. Once the metal 

has solidified, the die is opened and the casting removed. 

In this process, special precautions must be taken to 

avoid too many gas inclusions which cause blistering during 

subsequent heat-treatment or welding of the casting product. 

Both the machine and its dies are very expensive, and for 

this reason pressure die casting is economical only for high-

volume production. 

D. Low Pressure Die Casting 

As pressurized in Figure 2.4, the die is filled from a 

pressurized crucible below, and pressures of up to 0.7 bar 

are usual. Low-pressure die casting is especially suited to 

the production of components that are symmetric about an 

axis of rotation. Light automotive wheels are normally 

manufactured by this technique. 

 
Fig. 3: Schematic view of a low pressure die casting 

machine 

E. Vacuum Die Casting 

The principle is the same as low-pressure die casting. The 

pressure inside the die is decreased by a vacuum pump and 

the difference of pressure forces the liquid metal to enter the 

die. This transfer is less turbulent than by other casting 

techniques so that gas inclusions can be very limited. As a 

consequence, this new technique is specially aimed to 

components which can subsequently be heat-treated. 

Components made up for the GDC are as follows- 

- CYLINDER TC  

- DOFFER (009,010,015,017) 

- EASY FEED (001,005)(003,007) 

- FLANGE (001,002)(006,007) 

- BEARING CAP(006) 

- LEMON SET (044,045) 

- UPPER PART (003,004) 

- AREVA FLANGE 

- IMPELLER (039) 

- RING (055) 

- POLE BASE M6  

- POLE BASE M8 
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III. PROCESSES 

Casting process is mainly divided into two types on the 

basis of mould life. 

1) Permanent mould die casting 

2) Temporary mould die casting   

Generally temporary mould die casting is preferred 

for ferrous material i.e. sand casting. 

Permanent mould die casting is preferred for 

nonferrous and nonferrous alloys i.e. aluminum and 

aluminum alloys.    

Permanent mould die casting is further divided into 

following types- 

 
Fig. 4: Classification 

A. Gravity Die Casting 

A permanent mould casting process, where the molten metal 

is poured from a vessel of ladle into the mould, and the 

cavity fills with no force other than gravity, in a similar 

manner to the production of sand castings, although filling 

can be controlled by tilting the die.  

The advantages over sand castings include better 

surface finish, and better mechanical properties, which occur 

due to relatively fasted cooling rates that occur in, die 

casting. 

A schematic view in Figure 4.1 shows the main 

parts constituting a classical mould for gravity die casting. 

Cores (inner parts of the mould) are generally made of 

bonded sand. 

 
Fig. 5: Schematic view of the components of a casting 

mould (gravity die casting) 

Gravity die casting is suitable for mass production 

and for fully mechanized casting. 

1) Problem 

during the pouring of molten metal clamping is required as 

the force on the top cover of the mould try to move up the 

cover & the clamp in use are manually operated so there are 

chances of error during the operation and chances of leakage 

of molten metal. 

2) Objective 

To develop a clamping and ejection system for long term 

usage with minimal resource utilization in terms of space, 

costs and maintenance. 

1) Calculations 

Force due to potential energy, P = ρ*g*h  

Where, ρ= density (kg/m3) 

 g = acceleration due to gravity (m/sec2)  

 h= height of pouring (m) 

= 2.7*10^3*9.81* 0.68 

= 18011.16 Pa 

Area= π*91.51)2/4 = 1.7907 m2 

Force= pressure*Area = 18011.16 * 1.7907=   32252N 

Weight= (π*D2*h)/4 * Density = 10000kg =1 T 

So, total force= (3-1) T= 2 T 

3) Problem 

Ejecting of cover plate required manually operation by lever 

operation system, which induces too much labour & 

process, is consist of non-repeatability& too much time 

consuming. 

1) Calculation 

Experimented value; 

Reading of pressure: 100kg/cm2  

Area = π/4(9)2= 63.585 cm2 

Force = 100* 63.585 = 6358.5 

 
Fig. 6: Detail drawing of clamp & its assembly parts 

 
Fig. 7: 3d model of clamp 
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Fig. 8: 3d model of gravity die casting assembly with 

ejection & clamping system 

Second aim is to design the guide-bar assembly for 

telescopic cylinder piston assembly- 

4) Problem 

During the ejection of telescoping cylinder, due to variable 

load distribution piston of cylinder comes under bending 

moment which cause bend in assembly and oil will leak out 

from the assembly with high pressure. 

5) Objective    

Design the guide bar mechanism so that piston always 

moves within straight or parallel direction.       

 
Fig. 9: 2D drawing of guide bar assembly for telescoping 

cylinder 

IV. CONCLUSION 

By this automatic clamping and ejecting system of cylinder 

piston clamping assembly one can work easily on high 

temperature. Also it is totally safe, fast, durable and reliable 

system. By this, there is enough pressure to hold the cover 

plate of mould and almost no chances of leakage of moulten 

metal. 
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