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ABSTRACT: A Hydraulic punching machine for
punching metal sheet in which knocks and shocks
produce by punching are automatically eliminated.
This is achieve in a hydraulic punching machine in
which the upper face of the hydraulic piston is
subjected to a high hydraulic pressure by supplying
means which apply a permanent damping fluid
pressure to the lower face of the piston ,said
damping pressure being lower than the high
pressure which is applied to the upper face of the
piston
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1 Introduction
Sheet metal is very important process in industries.
Many articles made from sheet metal full fill Our
Household needs of decoration work and
indispensible engineering articles whose production
through other methods will be either uneconomical
or involve too many application. Sheet metal work
generally regards as a working of metal from 16
gauge downer to 30 With hand tools and simple
machine in to various forms by cutting, forming
into shape, piercing and joining. Common example
of sheet metal work are hopper, canisters guards,
covers pipes hoods, funnels, bends boxes etc, such
articles are found less expensive lighter in weight
and at many places they easily replace the use of or
forgings.

When large no of jobs are made, becomes
particularly from heavy sheets, hand operation like
shearing punching etc, difficult, time consuming
and uneconomical. To cope up with this problem
both hand and power operated machine are
developed for variety of operation.

In sheet metal work the punching operations
are very common. They are carried out by using a
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punch and die. Many punching machines are

available in the market, but we projected, have

designed & fabricated “manually operated

punching machine” by which it is possible to punch

a sheet of various dimensions (of either cylindrical

or of any shape) simply by using different diameter

The punch and die holder. Hence the different size

holes of any shape can be cut in a Sheet by using a

single machine hence we termed this machine as

“Manually operated Universal punching machine”.

The machine is very easy to operated and

it is portable & it is a light in weight. We Hope

this machine will be very popular in sheet metal

workshop, in job or batch order Production

method. Also the cost of machine is very less and

required negligible Maintenance.

2. VARIOUS SHEET METAL OPERATION
The various operations are carried out on

metal sheet, to convert it into required form or

shape. The major operations are as given below.

1) Shearing

2) Ending

3) Drawing

4) Squeezing

5) Blanking

6) Piercing

7) Punching

8) Perforating

9) Notching

10) Slitting

11) Lunching

12) Trimming

13) Shaving

14) Bending & Forming

15) Crushing

16) Angle Bending

17) Forming

18) Coining

19) Embossing

1) BLANKING:-
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Blanking is the operation of cutting out flat
areas to some desired Shape. Blanking is usually
the first step in series of operation.

The metal punched out required product in
blanking. For blanking shear angle is given on a
die.

2) PUNCHING:-

Punching operation differs from blanking.
In punching the metal removed per punch is much
less than blanking operation, secondly the shear
angle is given on the removed metal becomes a
scrap material.

3) PIERCING:-

Piercing is the operation of production of
hole in a sheet metal by the punch and dies. Itis
similar to the punching operation. The major
difference in punching and Piercing is operation in
punching operation shape of hole produced is
cylindrical where as in piercing the hole produced
may be of any shape.

4) PERFORATING:-

Perforating is the operation of producing a
number of evenly spaced holes in a regular pattern
on the sheet metal.

5) SLITTING:-

Slitting is the operation of cutting a sheet
metal in a straight line along it’s along its length.
Blanking : The shearing of close contours, when
the metal inside the contour is the desired part.
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Figl.Blanking
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Punching or piercing : The shearing of the
material when the metal inside the contour is
discarded.
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Fig2. Punching or piercing.

Notching: The puncher moves material from
the edge or corner of a strip or blank or part.

LOWER

Fig3. Notching

Parting : The simultaneous cutting along at least
two lines which balance each other from the
standpoint of side thrust on the parting tool.

Fig.4 Parting.

3. TOOLS

There is a fairly large number of hand tools
used by sheet metal workers the tool most
commonly used as listed below.

3.IMEASURING TOOLS
1. STEEL RULE

2. FOLDING RULE

3. CIRCUMFERENCE RULE
4. VERNIER CALIPER

5. MICROMETER

6. THICKNESS GAUGE

7. SHEET METAL GAUGE.
8. STRAIGHT EDGE

9. STEEL SQUARE

10. SCRIBER

11. DIVIDER

12. TRAMMEL POINTS

13. PUNCHES

14. CHISELS

15. SHIKS OR SHEARS

16. PLIERS
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4TOPIC DETAILS OF MANUALLY
OPERATED HYDRULIC PUNCHING
MACHINE

The various component of hydraulic punching
machine as follows

1) Base

2) Column

3) Die holder

4) Punch holder

5) Punch

6) Hydraulic pump
7)Hydraulic pipe

1) Base:
Base is made robust to absorb the shock. It
is made of mild steel plate. On the base,
column die, support die block & adjusting
mechanism are fixed.

2) Column:
It is mild steel square bar welded on the
base which supports the cantilever strips
which in turn support the guide.

3) Die-holder:
The die holder is cylindrical block having a
hole of whose dia. is equal to the outside
dia. of the dies.

4) Punch-holder:

The material of punch holder is mild steel.
It is highly finished cylindrical part having
a hole at the bottom side, to accommodate
the one end of the punch. The top end of
the punch holder inserted into the hole
provided in the ram and the holder is
fastened to it by means of a set screw.

5) Punch;
The punches are made from H.C.H.Cr bar
stock in different sizes to match with the
different hole of the dies to cut the
different holes. The cost of punched can be
reduced by fixing the punch in punch
holder.

Fig 5.Hydraulic punching machine.

Fig 6.Hydraulic pump

5. HYDRULIC PUMP

Hydraulic pumps are used in hydraulic drive
systems and can be hydrostatic or hydrodynamic.
Hydrostatic pumps are positive displacement pumps
while hydrodynamic pumps can be fixed
displacement pumps, in which the displacement
(flow through the pump per rotation of the pump)
cannot be adjusted or variable displacement pumps,
which have a more complicated construction that
allows the displacement to be adjusted.

6. FORCE CALCULATION FOR PUNCHING
DESIGN FORCE OF PUNCHING
P = T xDxtx6sxk
D= dia. Of hole to be punched
t = thickness of plate or sheet
os=shear stress of material
K=percentage of penetration of thickness
a) D=3mm
t= 15mm
65=640.72N/mm’
k= 0.33 mm
P= 640N
Or
p= 65.31kgf

When,
b) D=4 mm
t=1mm
os=137N/mm? (M.S.)
P =7 XD xt xags Xk
P =569.53N
Or
p=57.62kgf

When,
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D=5mm
t=1mm
6s=137N/mm’
k=0.33 mm
P =nx5x1x137x0.33

P =710N
Or
p= 72.39kgf

similarly , When
D=6 mm
t=1mm
P=854.35 N
P=87kgf

FOR COPPER
P=7n xD x t xos x k
P=5mm t=1mm
P=559 N
P=77kgf
D=4mm t=1Imm
P=447.86 N
P=45.65kgf
FOR ALUMINUM
P=7nxD x t x6s X k
D=5 mm t=1 mm
P=457.66N
P=46.66kgf
D=4 mm t=1mm
P=366.13 N
P=37.32kgf
FOR MILD STEEL
P=n xD x t x6s X k
D=4mm t=0.5 mm
P=284.06 N
p=28.95kgf

FOR COPPER
P=nxD x t x6s x k
D=4 mm t=0.5mm
65s=108 N/mm?2
P=2239N

P=22.8kgf
FOR ALUMINUM
D=4mm t=0.5mm
P=mn xD x t x6s x k
P=184.53 N P=18kgf

7. Manufactured individual component &
assembling all part

Universal punching machine is fabricated
by manufactured individual component &
assembling all parts

1) BASE :-

Material : Mild Steel

Tool : Hacksaw Blades
Operation  : Cutting , Welding

Machine : Welding M/C, Bench Vice
Procedure  : Cut the piece made in required
length

2) COLUMN :-

Material : Mild Steel Round Bar

Tool :S.P.C.T

Operation  : Facing Turning

M/C . Lathe

Procedure  : Face & turn the bar of required
size cut the bar by cutting tool.
3) CANILEVER STRIPS:-

Material : Mild Steel Plate
Procedure
A) Cut the Plate

B) Plain the Side Face by Grinder
Tool :
Hacksaw, Blade, Grinding Wheel
Operation : Cutting, Grinding, Drilling,
4) GUIDE:-
Material : M. S. Round Bar
Tool : Drill, boring tool parting tool.

Operating:Facing, Turning, Drilling, Boring,
and Taping.

M/C : Lathe, Drilling ,M/C Vice.
Procedure :
1) face & turn the bar of required size.
2) make a hole of give size
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3) outer surface of ram required be high
surface finish.

Operation : Facing, Turning, Drilling,
Machine : Lathe, Drilling M/C
Procedure
12) PUNCH:-
Material : H.C.H.cr
Tool :SP.CT
Procedure : face & turn the bar of required size.

8. STEPS IN ASSEMBLY OF PUNCHING
MACHINE

After manufacturing all parts of punching
machine. We assembled all parts in various steps in
following order .

: Turning,Facing,Drilling

1) We make the base plate by welding of mild
steel plate.

2) Welding of column with cantilever connecting
plate at predetermine distance.

3) Guide is welded on lower cantilever connecting
plate such that axis of cantilever Perpendicular to
the axis of guide.

4) Column is welded on base.

5) On the base we connect the stand on which
die is mounted.

6) Ram is inserted in cylinder guide.

7) Punch holder & punch which are inserted in
ram from bottom & fastened it by nut and bolt or
SCrew.

8) Lever is attached to upper cantilever plate by
means nut bolt lever.

9) Hooks are welded to lever & column for
fixing tension spring.

10) Extended g.i pipe is attached to the lever.
11) Before machining us check the alignment of

punch with die & it is done by adjustable
mechanism.

12) Trial are taken on initially on 1mm thick paper
then 3mm aluminium sheet and then 0.5mm mild
steel plate,Imm mild steel plate. In this way the
whole assembly is completed & machine is ready
for trial

9. COST ESTIMATE
DEFINATION:-

Cost estimate may be defined as the process
of forecasting the expenses that must be incurred
to manufacture a product.

COST STRUCTURE:-

The elements of cost can be combined to
give the following type of cost.

1) Prime Cost: - prime cost is also called as direct
cost

Prime Cost = Cost Of Direct Labor + Cost of
Direct Material + Direct Expenses

2) Factory Cost: - Factory Cost Is Also Called As
Work Cost.

Factory Cost = Prime Cost + Factory
Expenses

3) Manufacturing Cost: - It is the cost of
manufacturing articles. it include the cost of each
item incurved in manufacturing the finished
product right from purchasing the raw material to
the point when the finished product is ready for
sale.

Manufacturing Cost = Factory Cost +
Administrative Expenses.

4) Total Cost:-

Total Cost = Manufacturing (Production Cost)
+ Direct Expenses + Distribution

Expenses

5) Selling Price: - The customer selling price get
the article by paying the price which is

Called As
Selling Price= Total Cost + Profit

COST ESTIMATION SHEET FOR RAW
MATERIAL

Sr. MATERIALREQUIRED NAME-OF QUANTITY COST
FOR MATERIAL IN Rs

1. Hydraulic pump Cast Iron 1

4000
2. Hydraulic pipe Rubber 1

350
3. | Oil- paint 2 2

150
4, Brush . 1

50
5. Horizontal Rod Mild Steel 4

1000
6. Vertical Rod Mild Steel 2

300
7. Dies H.C.H.Cr 4

200
8. Tool Holder H.C.H.Cr 1

500
9. Punch plate H.C.H.Cr 1

100
10 | Guide Mild Steel 4

400
11 | Hydraulic Oil _

200
12 | Base plate Mild Steel 2

300
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FABRICATION COST
Fabrication Cost Is 10% Of Total Material Cost
Fabrication Cost = Total Material Cost 20%
- 3000x20/100
LABOUR COST
Labour Cost Is 30% Of Total Material Cost
Labour Cost = Material Cost x30%

= 3000)(30/100
OVERHEAD COST:-

Overhead Cost Is Taken As 30% Of Total Material
Cost

Overhead Cost = Total Material Cost x30%
= 3000)(30/100
TOTAL OVERHEAD MACHINE COST:-

Fabrication Cost + Labour Cost + Overhead
Cost

= 600 + 900 + 900
= 2400
TOTAL COST OF MACHINE:-

FabricationCost+Labour Cost+Overhead
Cost + Material Cost

= 600 +900 + 900 + 7550=9950

9. Lubrication of moving and sliding parts is
every easy and holes does not require frequent
lubricating.

10. The cost of the machine is less i.e. about - Rs
15000.

11. CONCLUSION

During our overall project duration we
batch matches applied full efforts &
concentration in designing &fabrication of manually
operated hydraulic punching machine though there
are machines available in market which can be used
for same purpose but we claim some positive
advantages in our work .

1. The construction of machine simple.
complicated pats are avoided.

2. Unskilled labour is capable of operating the
machine.

3. Space required & weight of machine is less.

4, this can be used for various dimensions
punching operations.

5. Maintenance & operating cost is less.From
above advantages our small effort convert the things
or positive application Following are future scope
for its modification

1. Automatic sheet feeding mechanism can be
designed & fabricated.

2. Machine may convert into power machine by
giving a drive with help of electric motor &
flywheel.
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