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L. INTRODUCTION

The formation of any business begins with someone producing the initial idea for the project.
The continued success of an established business depends upon the number and quality of the
ideas fed into it. Without a continual flow of new ideas, a business cannot function profitably
or expand successfully and must, therefore eventually fade into total obscurity. Ideas for a new
business project, a new product, a means of reducing manufacturing costs or for solving
industrial labour problems, begin in the human mind. Most pcople conceive their ideas
unconsciously, and because they are unaware of the mental mechanics that caused the ‘idea’ to
be produced, they cannot repeat the ideation process to produce further profitable s apill
Fortunately, there are available established creative techniques which, when used correctly, do
enable a person to produce a large number of first-class ideas at will. One such creative

technique, and probably the most widely used in' American industry, is “brainstorming’.
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heet metal is siz ; i
She nply a metal formed into thiy and flat pieces . It is one of the fundamental

forms used in metal worki
mg and can be ewt gnd bent into a variety of different shapes.

ountless  cveryday obje
“ yday objects arc constructed of the material. Thicknesses can vary

:;f::{::::’(El;:(;:l)g:;x: :::ij::;'“ :hlﬂkncsms arc considered foil or leaf, and pieces thicker

_ i plate, Sheet metal is available in flat picces or as a coiled

S“:lp‘ The coils are formed by running a continuous sheet of metal through a roll slitter. The

thickness of the sheet metalis called its gauge. Commonly used steel sheet metal ranges from

il .lo about § gauge. The larger the gauge number, the thinner the metal. Gauge is

measured in ferrous (iron based) metals while nonferrous metals such as aluminium or COppet
are designated differently;

i.e., Copper is measured in thickness by ounce. There are many different metals that can be

made into sheet metal, such as .aluminium , brass, copper, steel, tin, nickel and titanium. For
decorative uses, important sheet metals include silver, gold and platinum (platinum sheet
metal is also utilized asa catalyst). Sh;ét metal also has applications in car bodies, airplane
wings, medicﬁl tables, roofs for' buildings. . '

The shearing machine and bending machine is most imi:c}rt.ant in sheet metal industry. This
machine should be used for straight cumng machine with wide application. But in some industry
hand sheet cutter and hand bender are uscd Fur that machine to operate the human effort are
required. The machine should be su:nplc to operate and easy to maintain, hence we tried out to
develop the Pneumatic Shearing and Bendmg Machine. In shearing operation as the punch
descends upon the metal, the prcssure exerted b}r the pum:h first cause the plastic deformation

of the metal. Since the ¢l+:aranca between the, punch and the die is very small, the plastic

deformation takes place in

bending operation the bend has been

a localized area and the metal adjacent to the cutting edges. In
made with the help of punch which exerts large force on

the work clamped on the dic. The bending machine is designed in such a way that, it works

he machine is designed by observing the factors to improve the efficiency and

automatically. T

to reduce the cycle time by producing quality oulp
m. This involves the design of an efficient system which reduces the

ut. Automation of machine i§ achieved with

thl: help of pneumatic syste

human effort and help to increasc production output. It also includes pneumatic system,

Pneumatm component and shmrmf, die and bending dic . E?"U/ 3
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2 LITERATURE REVIEW

L

A.S. Aditya Polapragada ET. al. [1] developed a pneumatic and punching machine. The project

helped reduce manufacturing cost for small scale industries.

R. M. Lathe ET. al. [2] converted a manually controlled press into an automatic machine using
which they saved maximum operating lime. Using this maximum pulput increase and human

intervention decreascd.

Pradeshi Ram ET. al. [3] converted a manually operated conventional sheet bending machine
to an automatic machine and climinated the problem of signal overlapping by using SICPPeT

module.

Indrajeet Chaudhary ET. al. [4] employed a stepper module, a component of advanced
pneumatics for automation of conventional sheet metal bending machine operations thus

converting a manually operated bending machine to an automatic machine.

Khagendra Barman ET. al. [5] developed a pneumatic sheet metal cutting machine which runs
by means of pre- compressed air. It is an f;ﬁi-:iant way of increasing production for small scale

industries.

Suleyman Yaldiz ET. al. [6] developed a pneumatic; accelerator for high-speed punching which
can be easily employed in conventional presses thus eliminating the use of high energy rate
forming (HERF) machines to store energy. The accelerator when employed on mechanical

presses converts low speed operation of hammer to high speed operation.

F. W. Travis ET. al. [7] experimented on the high speed perforation of mild steel plates for
impact velocities up to 300 m/s analyzed the bulge height at perforation. They concluded with
the result that bulge height increased with the increase of plate thickness but due to the

development of thermo-plastic instability it dropped subsequently.

Karan Dutt ET. al. [8) studied various types of pneumatic machines and components along with

thei . ; . :
ir advantages and disadvantages; He-conc luded that pnenmatic machines can provide power

at a cheaper, safer and more )‘f}ﬁ'nﬁu x:-)tfy\ti:lg.ﬁn electric motors and actuators. C,TDR nas
N | -ll-:-'_1I D : f,,':‘.-:‘--c’ e
; : yan <01
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A. K. Murthy ET. al. [9] designed and fabricated mechanically operated paper shearing machine
with the capacity to cut 25mm thick and 300mm wide paper. The machine could produce a
variable foree using screw press which made it useful to perform other operations like bending,

punching and embo ssing.

Martin Feistle ET. al. [10] developed methods to measure the formation of edge cracks on
shearing blades. It has been found that the forming strength of high strength steels is curtailed

due to edge fractures and can be improved by varying process paramelers like die clearance,

geometry and cutting line.

Utkarsh Sharma ET. al. [11] designed and fabricated anautomatic pneumatic hole punching
machine powered by solar energy. The machine has been designed on SolidWorks software.
Since the machine uses solar encrgy as asource of energy it will eliminate/reduce the usage of

electricity in running the machines in small scale industries.

Madhukumar V. ET. al. [12] developed a pneumatic machine that would perform cutting as
well as bending operation to reduce the cost of operations performed on sheet metal Further
modifications in their design can also increase thecutting force.

T. Z. Quazi ET. al. [13] studied the influence of punch-die clearance in blanking process. Their
investigation showed that by decreasing clearance the required blanking force increased. They

found that 10% is the optimum clearanceis required for minimizing blanking force.

Viraj N. Suryawanshi ET. al. [14] fabricated a pneumatic punching machine to reduce punching

cost on metallic sheet to the development of thermo-plastic instability it dropped subsequently.

Karan Dutt ET. al. [8] studied various types of pneumatic machines and components along with
their advantages and disadvantages. He concluded that pneumatic machines can provide power

at a cheaper, safer and more reliable way than electric motors and actuators.

A. K. Murthy ET. al. [9) des:gned and fabricated mechanically operated paper shearing machine
with the capacity to cut 25mm ,.‘llueLm]tl\EGUmn‘; wide paper. The machine could pmduce a
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variable force Using SCrew press which made it useful to perform other operations like bendmng.

punching and embossing.

Martin Feistle ET. al. [10] developed methods to measure the formation of edge cracks on
ehearing blades. 1t has been found that the forming strength of high strength steels is curtailed
due to cdge fractures and can be improved by varying process parameters like die clearance,

geometry and cutting line.

Utkarsh Sharma ET. al. [11] designed and fabricated anautomatic pneumatic hole punching
machine powered by solar energy. The machine has been designed on Solid Works software.
Since the machine uses solar energy as a source of energy it will eliminate/reduce the usage of

electricity in running the machines in small scale industries.

Madhukumar V. ET. al. [12] developed 2 pneumatic machine that would perform cutting as
well as bending operation to reduce the cost of operations performed on sheet metal. Further

modifications in their design can also increase thecutting force.

T. Z. Quazi ET. al. [13] studied the influence of punch-die clearance in blanking process. Their
investigation showed that by decreasing clearance the required blanking force increased. They

found that 10% is the optimum clearanceis required for minimizing blanking force.

Viraj N. Suryawanshi ET. al. [14] fahricatc;j a pneumatic punching ma-::hinc to reduce punching

cost on metallic sheet.
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P

uction @

3 ComsiE=mm

Raw Material 10 e used ¢

1. Mild

35CS material for shearing blades.

steel bars for base frame.

Tl

_Cylinder fittings like fork end, base plates, support links

4. Angle section for blade fitting.
5. Connecting link.

6. Blade link.

Ready Items Used

|. Pneumatic double acting c}flhlder.
3. Direction & flow control valves.
3. Preumatic pipe & pipe fittings.

4, Bolts & nuts.

5. Antirust coat & paint.

Machines & Tools Used
1. Cutting Machine.
2. Hacksaw Cutting Machine. - { " >
3. Sensitive Drilling Machine. .' ECTDR nas
4. Hori : : DIRE Cand®@: s
-Horizontal Milling Machine. GOSES Jamand >
o AN
Bk

5. Blectric Are Welding Machine.

6. Table Grinder.

15



gurface Grinding Machine.
P

W3 Speciﬁt‘-ﬂﬁﬂ“ »
. pneumatic Cylinder

Quantity: 1 Total Length: 375mm
Bore: 40mm
Stroke: 200mm
Piston Rod Diameter: 20mm-
Max Working Prés;urc: 8 bar. sl
Weight: 3kg . e

2. DC Valve

Operation: Manpa}
Type: Hand Lever, Detent T;fpt; "
Number of Ports: 5 ;
Number of Positions: 3
Construction: Sliding spool type

3. Pneumatic Pipe i

Quantity: 3000mm
Diameter: 8mm
Thickness: Imm

4. Fork End Nut

Quantity: 2 &%
» -"'}" X‘;?ﬁ

Length: 16mm Size: M16
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4. i'\'Ili'l'HUI}['}LOGY

The working Principle :
4.1

The following figure shows general layou for the machine

___...—'-'--_ —-—...___________-_
DA Cylinder
[ 1
q J
Compressor
= FC
alva
K
FRLUnit -  ON-OFF
Switch

Figure: General Layout

The ﬁneumatic machine includes a table with support arms to hold the sheet, stops or guides to
secure the sheet, upper and lower straight - edge blades, a gauging device to precisely position
the sheet. The table also includes the two way directional valve. The two way directional valve
is connected to the compressor. The compressor has a piston for a movable member. The piston
is connected to a crankshaft, which is in turn connected to a prime mover (¢lectric motor,
internal combustion engine). At inlet and outlet ports, valves allow air to enter and exit the
chamber. When the compressor is switched ON, the compressed air is flow to inlet of the
paeumatic cylinder, The sheet is placed between the upper and the lower blade. The lower blade
Fémains stationary while the upper blade is forced downward. The upper blade is slightly Uﬂ":if‘.‘l
from the lower blade, approximately 5-10% of the sheet thickness. Also the upper bla}d':’: 15
Usually anpled go that the cut progresses {rom one end to the other, thus reducing t]Tc r equired
force. Afler the material is cut, adjust the pneumatic hand lever to the mid position (i.e., normal
Position) and then the compressor is switched OFF. The following ligure shows general layort

for : i T hine Through FRL unit-air :
the machine. Fig 2 Gcncra}):?ﬂ!!ﬁrg\‘rs“um Metal Cutting Machine L']‘(‘d‘g:?ﬂ chnas

tan Tt . ine is take
be controlled, From lhﬁ,ﬁj}iﬁﬁd; Y ‘E‘qulu supply for the machine i =10
I - I f. GGE'E juﬂﬁ"‘hg

N kaf O
\i\ sty /s 18 A

A e

e

eard 210



¢

i qir-cOmpressor is start ea
iy 4 started
and allowed the receiver tank ai
ank ar Pressure
to reach u
P

(o jit o 1

e supply air is then pass
{0 8 will without : passed to the manifold ONOFF switch;

- i

mﬂﬂhmﬂ N nterrupting the running of ¢ iteh; 5o as (o operate the

sed @lr first to machine’s Directi ompressor. Then
comP s Direction Control Valve. At positi the pipe carries

. osition ,,A" shows th
% e Non-

ted © circuit diagrams. At this positi :
ﬂc'ﬂ’" position the piston is steady and locked. All port
; orts are in closed

ion. At pns:tmn “B”, the DC w: :
condi alve is at left hand position as shown in figure. The d
.Thecapen

Pﬂ Ffﬂssurl: port get connected to each other and the rod end port

exhaust port. The compressed air comes in the cap end of the cyli :im EE: SR

utwm-,js_"[‘he air already present in the rod end side is pushcd};k\: ﬂfr iim' pu'Shes i

piston moves outwards, the force is transmitted through the cﬂnnccll:g 'Ill:::: Zi:r:iju;:gzl::
e

ToVes downwards. Before the actuating DC valve the sheet is inserted in between the upper &

Jower plades. As Upper blade moves downwards, the stress is generated in the sheet metal and
es beyond ultimate shear stress of sheet metal. And thus the shearing action takes place- Now

go
the DC valve 18 nperated to co
ure port get connected to each other and the cap end port gets

port. The, cumpressed air comes in the rod end of the cylinder and pushes the pistons inwards.

me at position ,,C%, as shown in figure. The rod end port &
connected to the exhaust

s pushed out of the cylinder. sheet metal is either

The air already present in the cap end side is

again inserted for further cutting in case of lar
to cut. Shearing. As mer

ge pieces; the small cut pieces are removed and

{ioned above, geveral cutting Processes exist

' by itself e ferstoa
eet metal. Most

the next sheet is inserted

ut sheet metal. However, the term “ghearing’

that utilize shearing force to €
to separate @ piece of sh

duces straight line cuts
is held squars, but

specific cutting process that pro
g is used t0 cut a sh

de as well. For thi

et parallel to an existing edge which

it sheet stock

commonly, shearin
pnmanly used to &

g reasotl shearing 18
ing capabﬂmes

angled cuts can be ma
g has the followi

oCEsses. Shearin
caring is perfo rmed ©

into smaller sizes in preparation for other pr
e: 0.1 inches The sh

Sheet thickness: 0.005— 0.25 inches Tolerance:

hydraulic, pneumatic, ©F electric power- A typical sl
secure the sheet, Upper and lower st
placed between t

arms to hold the sheet, St0
seet. The cheet is

a gauging device 10 precisely

n a shear

be operated manually or BY

Jcar machin® includes 2 table with support

raight - edge blades,

ps or gmdes to
he wpper and the

pﬂSlth the sl
(. cutting the

rced together @
ihe upper blade is forced d

devices, the lower blades remain St stationnry while
P ately 2 — 10% of the sheet

upper blade is slightly Dﬁ; ffrrm 3{1-,{2 lower blade, 1ppmxm d o
thi 1\ " to e
ickness, Also the upper(_b aﬁgﬂ% dsu y ngled SO that the cut prcgr{:ssﬂs fe% ?ﬂb 6 eo on D

- _,_'.'. ‘—...-'h r
T e g S

IUWEI b]ﬂdﬁ, which are th.:n ﬁ) hi]lﬁﬁl I.h'-- Shﬂﬂ
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us rcducing the required force. The knife edge and are available in different materials,
' owalloy steel and high carbon stecl, Pneumatic Transmission of Energy: The reason

ch 8 :
& cumatics, OF any other type of energy transmission on a machine, is to perform
The =:“.,c;;;;,n:;pl:shIﬂ*ﬂl‘lt of work requires the application of kinetic energy to a resisting

york: . : : )
! _ rf_-.sﬂlﬁﬂg-m the object mOVIng through a distance. In a pneumatic system, encrgy is stored

obi* . der the form of : : ineti
ential state un of compressed air. Working encrgy (kinetic energy and

: r:,:su[g} results in @ pneumatic system when the compressed air is allowed to expand. For
cxamples & tank is charged 10 100 PSIA with compressed air. When the valve at the tank outlets
upmgd, {he air inside the tank expands until the pressure inside the tank equals to atmospheric
pressure Air expansion takes the form of airflow. To perform any applicable amount of work
. is needed which can supply an air tank with a sufficient amount of air at a desired

pressure. This device is positive displacement compressor.
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12, No fire hazard problem

I'drﬂ““c-; pm-sc-“t cl.':.ﬂﬂ‘i o j
i } v “IHEC. over 'Imt'llm?.lif..i i
na 1 L4 s ol ima gi ag [ .
h 'FllIC-iIhn -

;_'Ul'ﬂﬂ"n pu“'t‘rt.‘d tquipl'ncnl 5 o itah
& MOTre suila 1-:. mr'.'"rtl.ﬂ.‘irl in ndusteies wh
Y strics where the

actory’ units are plumbed for compressed air

Morcover 10 avoid corrosive acti :
' aclions, oil or lubricanls are added so that friction effects

can be reduced.

d air i ' i
Compressed air 18 uscd in most of the machines and in some cases compressed carno
n

dioxide, whereas cutting process is become casy.
Fast cutting action is carried out.

Cutting without bending is achicved.

Easy maintenance and repair

Air is available every wear can be stored casily
High speed operation performed

Continuous operation i possible withou! Hopping

10, Technology can be casily Jearncd

11, Simple in construction
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v eation. Henee {here is alwa
consider®t ys more and more scope. But being the Engi
-0 g gincers and having

e ability
Jnly have (hought and putin the report the following future modifications

Jore and mMore modified techni _
chnique with inereasing the acsthetic look
acsthetic look and economi
1c

1o think and plan. But due t :
0 some time constraints, and also due to lack of fund
i 5, we

made hydraulic 1 i
be y ically power operated by installing the gear oil pump at the place of

. It can
ressor and pncunmlic cylinder arrangement

air COMP

can be made rack and pinion operated or spring and lever operated, by replacins the

c circuit by rack an

2. It

Pngumatl d the pinion arrangement by the square threaded screw and nut

m-angtmsm.
here there is scarcity of the electricity the clectric motor operate COMpressor 1

3. The place W
replaced pyanL.C. Engine installed compresso

which we can make 10 survive the huge global wo
e cutting tool for carryin

r. Thus in future there are so many mo difications,

£1d of competition.
air is use to move th g our cutting operation-

t through the outward of control valve, this

m can be develop 10

4 Inthis maching, cOMmpress

Afier the completion of the cycl

e the air moves ou
use this aif again for

air is release 10 the atmosphere- In future the mechanis

the working of cylinder.
many modifications, which we can make 10 survive the huse global

Thus in future there aré

work of cﬂmputatiun.
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