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Abstract- One of the most common methods of
converting plastics from the raw material form to an
article of use is the process of Injection moulding. This
process is most typically used for thermoplastic
materials which may be successively melted, reshaped
and cooled. Injection moulded components are a feature
of almost every functional manufactured article in the
modern world. This wersatile process allows us to
produce high quality, simple or complex components on
a fully automated basis at high speed with materials
that have changedthe face of manufacturing technology
over the last 50 years or so. In this paper, the bottle flip
cap was designed by doing some modification in it and
due to this it will be beneficial for further use and
commercial use also. The shape of previous used bottle
cap was modified to another shape and due to this
aestheticview, the material requirement get reduced as
compared to the previous one or existing one
component. The single thread cap was replaced with
multithread cap to make it easy fastening with bottle to
save time. For making of bottle flip cap moulding
technique or process was used and after that the mould
flow analysis of the component was also observed by
using solid work software. The strength of bottle flip
cap was also analysed by using software as well as
creating design of the component using solid work
software.

Index Terms- Moulds, multithread, solid work, flip cap,
aesthetic, etc

1. INTRODUCTION

Injection moulding is a manufacturing process for
producing parts by injecting material into a mould.
Injection moulding can be performed with a host of
materials, including metals, glasses, elastomers, and
most commonly thermoplastic and thermosetting
polymers. Material for the part is fed into a heated
barrel, mixed, and forced into a mould cavity where it
cools and hardens to the configuration of the cavity.
The manufacturing of thin-wall products is very
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important for the automotive industry because thinner
components allow considerable overall weight
savings, beneficial effects on the reduction of fuel
consumption and improvement of environmental
impact. In addition, the decrease in thickness allows
significant cuts in production costs due to less
material being used and shorter cycle times. All
materials used for automotive applications such as
metals, foams, plastics and composites are
investigated in order to achieve reductions in product
thickness. In particular, thin-wall fabrication of
plastic products allows the realization of smaller and
lighter parts which can withstand day-to-day use
while maintaining their aesthetic appearance.

2. LITERATURE REVIEW

Since 1949, Plastics has specialized in the custom
design, tooling, and injection insert moulding of
products used in the medical, telecommunications,
aerospace and consumer products industries, most
plastic materials have greater chemical resistance
than most metals. Plastics do not rust or oxidize as
metals do and most are not affected, as are metals, by
acids or base compounds. The moulding may cause
defects and its processing offers a challenge during
its development phase. The cost of the mould is high
and any process that is not optimized renders heavy
overheads during its development cycle and
production. So designing the mould which ensures
best suitability for the features on the component
with smooth flow of molten plastic is very important
part of development process. The Plastic adviser
Software is one of software used to ensure the best
choice location of feeding system and size of gate,
runner and sprue. With the aid of mould flow
analysis, engineers can obtain statistical data of the
moulding process before the mould is actually
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constructed. The object is to optimize the fill process
of a mould and the integrity of the moulded part. The
data provided during the analysis helps the engineer
select the optimum location for gate, sprue and
runner. Temperature variations and all the suitable
parameter are clearly defined in the simulation. The
end result is accurate, economical and reliable plastic
parts. The successful launch of any plastic product
depends knowing the true costs and profitability
before the job is started.

Injection moulding typically involves large volumes
of parts. Small cost overheads per part can be
compounded to large cost differences over the life
span of the part. Major cost components considered
here are material, re-grind and machine costs. Scrap,
rejections and regrind costs are also accounted in the
cost. Injection moulding is used to create many things
such as wire spools, packaging, bottle caps,
automotive dashboards, pocket combs, some musical
instruments (and parts of them), one-piece chairs and
small tables, storage containers, mechanical parts
(including gears), and most other plastic products
available today. Injection moulding is the most
common method of part manufacturing. It is ideal for
producing high volumes of the same object.

3. MODEL STUDY AND MODELLING OF
COMPONENT

3.1 Model of component

Figure 1. Model of component

Figure 2: Model of upper part of component

IJIRT 146473

Figure 3: Model of lower part of component

4. DESIGN CALCULATION

4.1 Clamping Tonnage
Clamping tonnage required=Total projected area of
(mould) x Cavity pressure
Total projected area of mould flap=61.97cm?
Injection  pressure  required for processing
polypropylene=1836kg/cm’
Polypropylene has good flow ability, hence % of
injection pressure.
Clamping tonnage=total projected area x no. of
cavity x 1/2of injection pressure

=61.97 x 4 x (1/2 x 1836)
Tonnage required for the component=227553.84 kg
Minimum machine tonnage required=228 Ton
Hence machine used is 228 tonnage capacity

4.2 Plasticizing Capacity

Plasticizing rate of Polypropylene = Plasticizing rate
of Ps x (Total heat content of PS + Total heat content
of PP)

Where,

Plasticizing rate of Ps = 40kg/hr

Total heat content PS = 239.74KJ/kg

Total heat content PP = 546 KJ/kg

Plasticizing capacity of machine=17.53kg/hr.

4.3 Shot Capacity
SHOT CAPACITY=swept volume x Density of the
plastic material x Constant
=100 x 1.2 x 0.95
=114g
Where,
Swept volume = 100cm®
Density of the plastic material=1.2
Constant=c=0.35 for crystalline plastics
¢=0.95 for crystalline plastics
Shot capacity of machine 114g
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4.4 Determination Of Number Of Cavity
According to component shape and size four cavity
moulds is preferred

4.5 Wall Thickness Of Core/Cavity Insert
s =Vcrd’le y

=%/0.142X 918 X 5.14/2.1 X 1076X 0.005

=2.05 cm
Where,
C=CONSTANT=0.142
P=CAVITY PRESSURE:918kg/cmz
D=MAX.DEPTH OF CORE Wall=5.14cm
E=Modulus of elasticity=21.x10°%kg/c m?
Y=Permissible deflection for the insert=0.005cm
WALL THICKNESS OF CORE/CAVITY INSERT
20.5mm

5. MOULD FLOW ANALYSIS

It is required to do the mould flow analysis for the
particular component to know the proper filling of
material into the component. We also know that if
any other defects are coming during the filling
process of the component by analysis we can remove
the defect from the component. Following are some
images of analysis.

Figure 5. Filling of material in upper part of
component

Figure 6. Filling of material in lower part of
component
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6. RESULT

The aesthetic view of the bottle flip cover get
changed as well as material requirement also get
reduced and due to this cost of the component also
get reduced.

7. CONCLUSION

The complete injection tool is designed for
fabricating Bottle flip cover by considering all
parameters which are required for the fabrication of
component using solidwork. The plastic flow analysis
is carried out using solidwork. All the results like fill
time, injection pressure, temperature of material, flow
rate, quality, etc are analysed.
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