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Abstract— Injection molded parts have an almost limitless 

amount of flexibility, no matter what the size of the 

produced parts. Because injection molds are subjected to 

extremely high pressures, the plastic within the molds is 

pressed tighter that other molding processes. Also because 

of Computer aided design (CAD) and computer aided 

manufacturing (CAM), it is possible to include minute 

details and complex designs into the part’s design and to 

experience extremely tight tolerances as low as .001 in or 

more, depending on the type of plastic used. While it takes a 

while to setup a machine – once the injection molds have 

been designed to specification and the presses have been 

programmed, the actual molding process is very fast 

compared to other molding methods.  The plastic injection 

molding process can mass produce parts, all from a a single 

mold. The high production output rate of plastic injection 

molding allows it to be more cost effective and efficient. 

How fast can each part be made?  It depend on how many 

impressions (part molds) are in the tool, but typically cycle 

times can run between 15 and 30 seconds. The main 

objective of this project is to avoided Environmental effects 

and Identify Defects. Our Project Deal with design of toy 

car compression plate core and cavity. We are Using Cast 

Iron Material. Aim of the Project is to reduce the stress, 

strain, total Deformation, Temperature and increase the Life 

time of materials (core and cavity). We are using cast Iron 

materials. To compare them with heat treatment and without 

heat treatment of Toy car compression plate core and cavity 

after using ansys analysis result will be varied. 
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I. INTRODUCTION 

One of the most common methods of converting plastics 

from the raw material form to an article of use is the process 

of injection molding. This process is most typically used for 

thermoplastic materials which may be successively melted, 

reshaped and cooled. Injection molded components are a 

feature of almost every functional manufactured article in 

the modern world, from automotive products through to 

food packaging. This versatile process allows us to produce 

high quality, simple or complex components on a fully 

automated basis at high speed with materials that have 

changed the face of manufacturing technology over the last 

50 years or so. 

A. He Injection Molding Cycle 

The modern day process has developed and matured 

significantly to the level where fully automated, closed loop, 

microprocessor controlled machines are the 'norm', although 

in principle injection molding is still a relatively simple 

process. Thermoplastic injection molding requires the 

transfer of the polymeric material in powder or granule form 

from a feed hopper to a heated barrel. In the barrel, the 

thermoplastic is melted and then injected into a mould with 

some form of plunger arrangement. 

B. Mold Close And Clamping 

The mould is closed within the platen arrangement and 

clamped using necessary force to hold the mould shut during 

the plastic injection cycle, thus preventing plastic leakage 

over the face of the mould. Present day molding machines 

range from around 15 to 4,000 metric tons available 

clamping force (150 to 4000 KN). 

C. Mold design 

Mould design is in itself an extremely diverse and 

complicated subject. However, it is useful to understand 

basic design features and construction of simple injection 

mould tools. 

 
Fig. 1: Injection molding Die assemble unit 

 
Fig. 2: Core 

In this case the mould simply consists of two halves 

commonly referred to as the moving (core) half and fixed 

(cavity) half. Starting from the injection side, a location ring 

is fitted to the back of the rear backing plate this locates and 

centralizes the mould into the fixed platen. Through the 

locating ring a sprue bush can be seen. The sprue bush is 

profiled with a radius to match up with the injection unit 

nozzle so that material can be directly transferred from the 

injection unit through to the mould cavity. 
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1) Example of Plastics Injection Mold Application 

 Aerospace components 

 Automotive components 

 Avionics components 

 Cable assemblies 

 Computer electronics 

 Electronics components 

 Encapsulations 

 Engineering prototypes 

 Geophysics 

 Instrumentation 

 Marketing samples 

 Material quality testing 

 Medical & dental products 

 Medical laboratories 

 Model shops, toys, hobby 

 New product design & development 

 R&D labs 

 Test specimens 

II. DESIGN FLOW CHART 

Flow chart shown below explains in detail about the design 

procedure carried out in designing the dies. Component 

feasibility is carried to know whether the part can be 

manufactured using die casting process. Make of machine is 

important as it gives the detail about the offset of plunger 

inlet from the center axis of the machine. Feed system is 

roughly imagined before core cavity extraction. Later a 

thorough study is made to decide the actual feed system. 

 
Fig. 3: 

III. CAST IRON MATERIALS 

Cast iron is one of the oldest ferrous metals used in 

construction and outdoor ornament. It is primarily composed 

of iron (Fe), carbon (C) and silicon (Si), but may also 

contain traces of sulphur (S), manganese (Mn) and 

phosphorus (P). It has a relatively high carbon content of 2% 

to 5%. It is hard, brittle, nonmalleable (i.e. it cannot be bent, 

stretched or hammered into shape) and more fusible than 

steel. Its structure is crystalline and it fractures under 

excessive tensile loading with little prior distortion. Cast 

iron is, however, very good in compression. 

C% SI% MN% P% S% CR% 

3,1-

3,7 

1,6-

2,4 

MAX. 

0,9 

MAX. 

0,25 

MAX. 

0,12 

0,25-

0,60 

Table 1: The chemical composition of pig iron Fr Cr 04. 

IV. CAST IRON MATERIALS CORE & CAVITY 

 
Fig. 3: 

V. WITH HEAT TREATMENT AND WITOUT HEAT TREATMENT 

OF CORE(STRESS ANSYS ANALYSIS) 

The Numerical Simulation of Toy car compression plate 

core and cavity. Phase 2 Project deal with during molding 

process, high rejection rate occurs due to improper design of 

riser and gating system. High consumption of materials, 

high expenses, wastage of human resources, power and time 

consumption may lead to heavy losses in a foundry. Hence it 

is an important criterion to minimize losses and improve the 

acceptable rate of castings in a foundry to minimize 

unwanted rework and long life of materials. 

A. Normal Stress 

 
Fig. 4: Stress analysis of core 

B. After Heat Treatment  Stress 

 
Fig. 5: Stress analysis of core 
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VI. ANSYS ANALYSIS HEAR TREATMENT TEMPRATURE 

CHART 

 
Fig. 5: 

VII. RESULT 

RESULT MIN MAX 

Total deformation 

(mm) 
0 

4.3276e-

5 

Equivalent Elastic 

Strain(mm/mm) 

-7.3189e-

7 

2.5712e-

5 

Equivalent stress -3.4318 8.6409e8 

Table 2: Results of above load and thermal conductivity 

RESULT MIN MAX 

Total deformation (mm) 0 2.4432e-7 

Equivalent Elastic Strain 

(mm/mm) 

-1.7735e-

6 

0.003974e-

5 

Equivalent stress -4.9035 4.7241e6 

TEMPERTURE 60 deg C 800 deg C 

TOTAL  HEAT FULX 0.034511 1.2715e6 

Table 3: Results of above after heat treatment load and 

thermal conductivity 
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