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Abstract— In this project we are fabricating pneumatically
operated paper cup making machine. This project is specially
designed for making paper cups using punch and die
arrangement. By using this we can produce cup at high
production rate. By using different shape of die we can
produce different shape and size cups. The current problem is
that computer controlled paper cup making machine on the
market are expensive and therefore not affordable for a
developing economy. The manufacture of this paper cup
making machine is advantages to a developing nation. The
machine size is comfortable to suit anywhere.
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I. INTRODUCTION

A Pneumatic machine is always better choice than hydraulic
machines for the production of similar products. It is
comparatively more economical for production of large
quantities of products as it used compressed air rather than
some hydraulic fluid which is expensive. A pneumatic
system is a system that uses compressed air to transmit and
control energy. A directional control valve controls the
directional flow of air to the cylinder. The air enters to the
flow control valve and gives pressure to the double acting
cylinder. The movement of the piston will be varied by
adjusting the flow control valve. A high pressure air fed to the
punch, forces it on the material and makes deformation. With
the help of punch and die set, the paper may deforms into
various shapes. By adjusting the speed, the production rate
will be varied.
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Il. LITERATURE REVIEW

1) The word ‘pneuma’ comes from Greek and means
breather wind. The word pneumatics is the study of air
movement and its phenomena is derived from the word
pneuma. Today pneumatics is mainly understood to
means the application of air as a working medium in
industry especially the driving and controlling of
machines and equipment.

2) Design and Development of Pneumatic Punching
Machine on IJTRE volume 4, issue 11, July 2017 by
Anand Kumar Singh etc., all had used compressed air or
inert gas which are generally used for punching the
material.

3) Review on Pneumatic Punching Machine and
Modification in Punch Tool to Reduce punching force
requirement on IJETSR volume 2, issue 2, February
2015 by P. Goyal , etc., deals with the design of
pneumatically controlled small scale punching machine
to carry out piercing operation on thin materials like
sheet metals of different materials.

I1l. RESEARCH GAP

By using the reviews which are collected from the journals,
we decided to fabricate the Paper Cup Making Machine using
pneumatic systems with the help of punch and die.

IV. DESIGN CALCULATION

A. Design of Pneumatic Cylinder

Force to be exerted is 40N

Force = pressure x area

Pressure in the cylinder = 0.4 x 0.4 bar.

Area of the piston((rtd?)/4 ) = force / pressure.
=40/ 40000

=0.001m?

D2=(4x0.001)/n

Bore diameter (D) = 0.0356 = 35.66mm.

B. For Forward Stroke

For 40mm bore diameter.

Corresponding rod diameter = 16mm

Area of the piston = ( td?) / 4

= (nx40?%) /4

= 1256.8mm?

Force ( modified ) to be exerted = pressure x area
= 40000 x 1256.8

= 50N

C. Return Stroke

Force = pressure( area of piston — area of piston rod )

= 40000 x (1256.8 — 201)

=42.2N

For working pressure of 0.4bar

Extending force = 50.3N

Retracting force = 42.2N

1) Construction:

The paper cup machine consists of double acting cylinder,
flow control valve, directional control valve, top plate,
bottom plate, punch and die. A compressor supplies a high
pressure air to the cylinder, whose flow is controlled by a flow
control valve. The air passes through a directional control
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valve. This is used to actuate the piston and to specify the
direction of movement. The piston is connected to the ram.
At the of the ram punch is fastened. The die in the ram can be
replaced. The piston, ram and punch are the moving parts in
the machine. The die is fixed on the base of the machine
called bottom plate by screw rods. The height of the base can
be adjusted by rotating the screw rods. The whole unit is fixed
on the column. The bottom plate is used to withstand the,
whole weight of the machine. The pneumatic cylinder is fixed
on the top plate. The pneumatic cylinder gets the high
pressure air through hoses. The connectors are used for
fittings.
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2) Working:

In this Paper cup making machine there is a double acting
cylinder which is a pneumatic device, consists a punch, die,
screw rod, top plate, bottom plate, direction control valve,
flow control valve, connectors and hoses. A compressor
supplies high pressure air to the cylinder whose flow is
control by a flow control valve. When the air flows through
the flow control valve, its volume is restricted to the specified
amount. Then the direction control valve controls the part of
cylinder which it should occupy. When it occupies part A of
the cylinder, it moves the ram downwards along with the
punch. The punch, punches the paper kept over the die. The
paper will be wet. To recover the wetness and make the shape
stable a heating coil is placed in the die. Next, the direction
control valve are actuated which makes the air to flow in part
B of the cylinder. Due to air in part A is released to the
atmosphere by a valve. This makes the punch to move
upwards. The cup can be taken out and the next paper can be
placed over the die for the next cycle.
3) Advantages:
1) This product is an alternative for hydraulic operated
machines.
2) Cheaper and easily available material is used.
3) The pneumatic arm is more efficient in the technical
field.

4) Quick response is achieved.

5) Simple in construction.

6) Easy to maintain and repair.

7) Cost of the unit is less.

8) It reduces the manual work and occupies less floor space.

9) No fire hazard problem due to over loading and the
operation cost is less.

10) Less skilled operator is sufficient and simple in
construction.

4) Applications:

1) Itissuitable for small scale and medium scale industries.

2) Pneumatic systems are used in dentistry, construction,
mining and other areas.

3) Itisalso used for producing paper plate and some other
products.

4) Pneumatic systems also used in various automobile
sectors.

5) Pneumatic machines are used in less maintenance place
then a hydraulic machines.

V. RESULT

Thus the design and fabrication of pneumatic paper cup
making machine using punch and die have been designed and
the working of the machine is analyzed. The pneumatic
machines are better than hydraulic machines. Because, the
pneumatic machine uses the air instead of oil which are
expensively, used in hydraulic machines.

VI. CONCLUSION

Pneumatic system is better than hydraulic system and
mechanical system in terms of maintenance, cost and
accuracy. The machine frame is carefully designed and cross
checked where it does meet the requirements. The scope of
the project was making the cost of the paper cup making
machine as low as possible and increasing its efficiency.

1) Reduction of man power.

2) Eliminate the storage space.
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