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Abstract— Within the context of molds and dies production, 

frequent changes in design and increased competitiveness 

require an overall optimized manufacturing process. The 

finishing process is typically composed of an accurate 

milling stage to manage shape deviations, followed by 

polishing operations to reach required surface roughness. In 

this project we had design a new type of connector which 

connects the existing cap with new filter. Due to this project 

we save the time and money to a larger extend. 
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I. INTRODUCTION 

Injection molding (British: moulding) is a manufacturing 

technique for making parts from both thermoplastic and 

thermosetting plastic materials in production. Molten plastic 

is injected at high pressure into a mold, which is the inverse 

of the product's shape. After a product is designed, usually 

by an industrial designer or an engineer, molds are made by 

a moldmaker (or toolmaker) from metal, usually either steel 

or aluminium, and precision machined to form the features 

of the desired part. Injection molding is widely used for 

manufacturing a variety of parts, from the smallest 

component to entire body panels of cars. Injection molding 

is the most common method of production, with some 

commonly made items including bottle caps and outdoor 

furniture. Injection molding typically is capable of 

tolerances equivalent to an IT Grade of about 9–14. The 

most commonly used thermoplastic materials are 

polystyrene (low cost, lacking the strength and longevity of 

other materials), ABS or acrylonitrile butadiene styrene (a 

terpolymer or mixture of compounds used for everything 

from Lego parts to electronics housings), polyamide 

(chemically resistant, heat resistant, tough and flexible – 

used for combs), polypropylene (tough and flexible – used 

for containers), polyethylene, and polyvinylchloride or PVC 

(more common in extrusions as used for pipes, window 

frames, or as the insulation on wiring where it is rendered 

flexible by the inclusion of a high proportion of 

plasticiser).Plastic is one of the most versatile materials in 

the modern age which is widely used in many products in 

different shapes which are molded through the application 

of heat and pressure . Injection molding has become the 

most important process for manufacturing plastic parts due 

to its ability to produce complex shapes with good 

dimensional accuracy. However, the current plastics 

industry is under great pressure, due to the globalization of 

the market, and high demand of product. In injection 

molding, the design of mould is of critical importance for 

the product quality and efficient processing, which is also 

responsible for the economics of the entire process. Mold 

designers are required to possess thorough and broad 

experience, because the detail decisions require the 

knowledge of the interaction of various parameters. Due to 

the lack of experienced designers, intelligent CAD tools that 

can assist in the various tasks of the mold design process can 

be used for the good productivity of mold making industry. 

II. LITERATURE REVIEW 

1) David e. Galomb invented a hand operated injection 

moulding machine apparatus constructed from pre-

fabricated sub-assemblies, clamping means attached to 

a main support structure and then electrically integrated 

with each other. 

2) Lee and yuan-ho invented a moulding device with hand 

operable mould. A moulding device includes at least 

two components from boards and a wedge shaped 

spacer board between them. An operating mechanism is 

associated with the form boards and the spacer, and 

moves them relative to one another. The operating 

mechanism includes at least one rack member and at 

least one lever connected with a pawl which swings 

about an axis eccentric with the axis of the lever. The 

pawl engages with the rack and moves the rack forward 

when the lever is operated. 2.3 Yunoki and akio 

invented a hand operated injection moulding machine 

comprising a heating chamber therein is mounted on a 

base and has a discharge nozzle with an orifice therein a 

plunger being movable into the chamber toward the 

discharge nozzle. A mould holder is supported on the 

base and has a mould including first and second mould 

members which jointly provide a mould cavity there 

between. The mould holder is pivotable between a first 

position in which the mould is held in contact with the 

discharge nozzle with a sprue in one of the mould 

member being held in communication with the orifice 

and a second position in which the mould is located 

away from the discharge nozzle. There is a means on 

the base for locking the mould holder in the first 

position. 2.4 M/s amrish fluid control pvt. Ltd., 

mumbai, is manufacturing manually operated moulding 

press. Authors designed a pedal operated injection 

moulding machine with compound lever system. The 

posture of operator changes if he operates a pedal 

operated machine. Effort is reduced to operate this 

machine and operation will be quick, thus fatigue 

reduces resulting improved productivity. The design of 

this machine is presented in this paper. 

III. CONCEPT OF PROJECT 

We propose a design plan that will be used for the 

production of the filter which is required to fulfill the 

requirement of the company. We are going to design a hand 

mould die which is going to do the mass production of filter 

which is required by the company to fulfill its requirement.   

Fig.3.1 shows the existing bottle cap and filter which 

company uses for the filtration purpose. Because of the 

diameter of the existing filter, the volume of water which get 
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stored in the bottle is reduced. Because of this problem the 

company manufactured the new filter which is shown in the 

fig.3.1 

 
Fig. 3.1: Existing Bottle Cap and Filter 

 Fig.3.2 shows the new filter and the existing bottle 

cap. The diameter of this new filter is reduced to a desired 

extent; because of the reduction in the diameter of the filter 

the required volume of the water is achieved. The main 

problem is that, the diameter of the existing cap and the 

diameter of the new filter is different so they do not get 

connected. So we are going to design the connector which is 

going to connect the new filter with the existing cap. 

 
Fig. 3.2: New filter and Existing Bottle Cap 

IV. WORKING PRINCIPLE 

A. Punch Plate 

 
Fig. 4.1: Punch Plate 

The punch plate is one of the main component in the 

connector designing.it consist of the total eight holes, four of 

them are going to carry guide pins on which the mould is 

going to function,two of them are for the ejector pins which 

helps to release the article from the mould.the remaining 

two of them will be for bolting which is required to joint the 

punch support plate.the punch plate is outcentered in order 

to decrease the runner the length,because of the reduction in 

runner length,the molten plastic will take much less time to 

enter the mould and it will also reduce the plastic 

consumption per each shot of the machine.side runner is 

provided to it.in this plate the punch is going to be fitted 

externally in order to reduce the metal consumption. 

B. Punchside Backplate 

The punchside back plate is only going to support the punch 

plate. It is going to connect the punch plate with it by means 

of bolting. The head of the bolt will be on the backside of 

this plate. The guide pin holes will be tapered in order to 

make the function of the mould rubbfree. 

 
Fig. 4.2: Cavity Plate 

 
Fig. 4.2.1: Cavity Plate 

The cavity plate consist of a hollow part in which the article 

is going to produce. The cavity plate is outcentered in order 

to match the exact dimension with the punch plate. The 

cavity plate will be splitted into two parts in order to release 

the final article produced from the mould. The guide pins 

will be fixed in the punch side where as in the cavity it will 

not be fixed due to the continuous function of the cavty side. 

The gate area from which the material is going to enter into 

the cavity is manufactured very smaller than runner in order 
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to create the immense pressure so that the molten plastic 

will get injected at a very high speed which helps in 

resulting the greater surface finish. The cavity guide pins 

will be used to make the splitted cavity into a single cavity. 

The wall thickness of the final article will be maintained by 

designing the gap between cavity and punch. 

 
Fig. 4.2.2: Cavity Guide Pin 

The cavity guide pins will be used to connect the splitted 

cavity part into a single cavity. The diameter of the guide 

pins will be tapered because of the continuous function of 

the cavity. 

C. Cavityside Backplate 

The cavityside backplate is designed to support the cavity 

plate. Due to the continuous function of the cavity plate it is 

possible that it may lead to a wearing of it, in order to 

encounter this problem cavityside backplate is designed. 

The backside of the cavity plate is raised and the frontside of 

the cavityside backplate is hollowed. The raised part of the 

cavity closed for the injection of molten plastic. When the 

injection work is finished, the cavity plate and cavityside 

backplate is dismantled to split the cavity plate, and the final 

object is taken out from the mould. 

 
Fig. 4.3.1: Cavityside Backplate 

D. Gate and Runner 

The runner which is going to be used in this mould design 

will be side runner. there are many types of gate like direct 

sprue gate, side runner gate, fan gate, pinpoint gate, disk 

gate, ring gate, film gate, tab gate, submarine gate etc. we 

are going to design the side runner gate because of the 

company requirement. 

E. Shrinkage Ratio 

1) Moulding Shrinkage Ratio: 

Molding shrinkage will occur in the process of cooling 

solidification of molten resin filled at the cavity, so 

relatively big molding shrinkage will occur in the case of 

crystalline resin like PBT resin. Molding shrinkage ratio 

depends on mutual effect of many factors, and the major 

factors will be the followings. 

1) Resin temperature. 

2) Mold temperature. 

3) Injection pressure. 

4) Injection speed. 

5) Injection time 

6) Molded product thickness. 

7) Filling material, shape of the reinforcing material, and 

content. 
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