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Abstract:  
Pressure Die Casting Die is a process for producing metal parts by forcing molten metal under high pressure into reusable steel mould. 

The process cycle time in Pressure Die Casting moulding process depends greatly on the cooling time of the Metal parts, which is 

facilitated by the cooling channels in the Pressure Die Casting Die mould. Effective cooling channel design in the mould is important 

because it not only affects cycle time but also the part quality. Traditional cooling channels are normally made of straight drilled holes 

in the mould, which have limitations in geometric complexity as well as cooling fluid mobility within the Pressure Die Casting Die 

mould. Over the years, conformal cooling techniques are being introduced as effective alternative to conventional cooling. The main 

objective of this study is to determine an optimum design for conformal cooling channel of Pressure Die Casting Die moulded Metal 

part using finite element analysis and thermal heat transfer analysis. 
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I. INTRODUCTION 

 

Die casting is a metal casting process it is characterized by 

forcing molten metal under high pressure into a mould cavity. 

The mould cavity is created using hardened to oldies which have 

been machined into shape and work similarly to an injection 

mould during the process. Mostly die castings are made from 

non-ferrous metals, specifically zinc, copper, aluminium, 

magnesium and tin-based alloys. Depending on the type of metal 

being cast, a hot or cold-chamber machine is used. 

 

Table.1. Minimum Sec. & Minimum Draft 

 

 
 

The Pressure die casting die process includes three significant 

stages: filling and packing stage, cooling stage, and ejection 

stage. Among these stages, cooling stage is very important one 

because it mainly affects the productivity and moulding quality. 

Normally, 70%~80% of the moulding cycle is taken up by 

cooling stage. An appropriate cooling channels design can 

considerably reduce the cooling time and increase the 

productivity of the Pressure die casting die process. On the other 

hand, an efficient cooling system which achieves a uniform 

temperature distribution can minimize the undesired defects that 

influence the quality of moulded part such as hot spots, sink 

marks, differential shrinkage, thermal residual stress, and warp-

age. 

 

1.1 COOLING CHANNEL: 

 

Mould cooling process accounting for more than two-third of the 

total cycle time in the production of Die Casting die parts. An 

efficient cooling channel design reduces the cooling time and 

increases overall productivity of the moulding process. 

Moreover, uniform cooling improves part quality by reducing 

residual stresses and maintaining dimensional accuracy and 

stability. 

 

 TYPES OF COOLING CHANNEL 

 

I. Conventional cooling channel. 

II. Conformal Cooling Channel. 

 

i. CONVENTIONAL COOLING CHANNEL: 
 

There are two types: 

 

 Parallel cooling channels. 

 Serial cooling channels. 

 

ii. CONFORMAL COOLING CHANNEL: 
 

Conformal cooling is a Continue Cooling Channel. Cooling 

channels follow with the part contour to facilitate faster and more 

uniform cooling. Until recently this simple concept has difficult 

to execute. Some of the geometries required in conformal 

cooling are impossible with Conventional machining.  
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Figure.1. Conformal Cooling Channel in Core & Cavity 

 

The emergence of additive manufacturing (AM) has increased 

the availability of conformal cooling to mould designers. Using 

direct metal laser sintering (DMLS) or other additive 

manufacturing techniques, complex cooling channel can be 

optimized during the mould design. 

 

 
Figure.2. Types of conformal cooling. 

 

II. DESIGN OF CONFORMAL COOLING CHANNEL: 

 

Three parameters on cooling channel design, 

Distance between pipe and cavity: c 

Distance between pipes: a 

Pipe diameter: b 

 

Table.2. Dimensions Consideration table. 

 
 

 
Figure.3. CC Dimensions. 

 
Figure.4. CC Dimensions 

 

III. DESIGN OF DIE: 

 

It is basically divided into two halve Cavity Die and Core 

(Ejector) Die. The terminology is very commonly used for the 

same die parts. The die parts fall naturally into the two sections 

or halves. The half attached to the stationary platen of machine is 

termed fixed. The other half of die attached to the moving platen 

of machine is known simply as the moving half. The core is 

situated in the moving half. The casting as it is casted will shrink 

on the core and remain with it as the die opens. Calculations 

were done. NX-UG software was used for designing the die. 

  

 Tonnage Calculation:   

 

Total projected area: - 

AP =no of cavity [projected area of cavity +projected area of 

Runner] 

=1 x [73.4026 +7.8125] 

=81.2151 In
2
 

 

Clamping force required: - 

Fc=APx (1/2 x Injection pressure) 

= 81.2151 x 1/2x 10,000 

=406 Ton. 

 

Clamping Force required = 406 Ton. 

 

 
Figure.5. Assembly of Die mould. 
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Figure.6. Assembly Exploded View. 

 

 
Figure.7. Cavity Insert. 

 
Figure.8.  Core Insert. 

 

IV. FINITE ELEMENT ANALYSES: 

 

Here we are doing Thermal analysis of core and cavity of die 

Casting die mould by considering two different Cooling Channel 

in Ansys soft. The analysis results are shown in Table. 

 

Table.3. Conventional Cooling Channel. 

 Temp. Total flux Directional 

flux 

Core 288 2.98 1.87 

Cavity 288 2.8 1.769 

 

Table.4.  Conformal Cooling Channel. 

 Temp. Total flux Directional 

flux 

Core 288 3.54 2.653 

Cavity 288 3.42 2.63 

 

 
Figure.9. Core with Conventional Cooling Channel 

 

 
Figure.10. Core with conformal cooling 

 

 
Figure.11.Cavity with conformal cooling 

 

 
Figure.12. Cavity with conventional cooling 

 

V. CONCLUSION:  

 

On the basis of above results we have concluded that Two 

Cooling Channel (1) Conventional Cooling Channel and (2) 

Conformal Cooling Channel. In Conformal Cooling Channel 

having more Heat flux then Conventional Cooling Channel. So 

the cooling in conformal channel uniform and the Quality of 

Product also improve.   
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