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SYNOPSIS

This project has two parts.
The first one is the study of the Plare Zending
Machine. This involves the force calcuiation 'cr =iate

bending and the procedure for

(@]

alculating the accurate

number of trials for nending a2 p:iate intc a shel ) . The
operator'’s level graphs are drawn in <this tc tind fhem
quickly and eazily.

The next part is the desiin and fabrication =3¢ +the
mechanization system for bressure roller feeding. The

mechanization elements are fabricated out of +he scrap

material available inside the tfactory. The systen is =&
cimple and easy one. No skilled operator is needed f-r <he
operations of the machine. The cost o©of the system comes

around Rs. 7000/-.



introduction




1.INTRODUCTION

The very aim of innovatior is the Higher Productivitiy
with improved quality at reduced cost and one of 722 malin
ingredients in the innovative tTechnoiogy 1is reducticn of
human labour by introducing mechanical means witn igher
outputs. With this end in view, a survey was conductizsd 2o
identify potential machines +that mav need such mechanicatl
device to reduce human labour while enhancing preduciivizty

with comparatively advantageous ccst-benefit ratio.

One of the machines that was identified was heavy cutly

plate bending machine of 36 mm bending capacity. Tnough no

]
ct
¥

original drawings was available, careful study

machine-working was undertaken with reference t¢ Tim=z. human

labour, output, cost, etc.. and & special driving devics
with 3 H.P motor, belt and pullevs was concelvex. The
arrangement will reduce human labour by 24 man-hours =2 cay
in fully operational state and the cost of inrovextiocn 1is
abosorbed in a month or so.

The entire device 1is locally fabricated outbt o< scrap

material reducing the cost and c¢oniy motor and belt have o

be purchased.



Apart from the higher

reduction, annual saving of 1ot

envisaged in the introducticn o¥



2.DESCRIPTION OF THE MACHINE

Pressure roller : This applies pressure on the »plats T2 kte
tabricated into shell. It should be heavy, sar. . Ton.
It’s made out of mild steel. The i=ngth of the roller

decides the maximum width ctf th

0

plate that

processed. It is 300 mm in diameter and 2.5 m lcng ir +tre

existing machine.

Support rollers : These rollers support the plates zng the

€3]

tfeed i1s applied at the centre of these two roller
are also heavy and of same specifications as that of the

pressure roller.

Lead: Screw : This is to convert the rotary moti

,4
S
~t
G

linear mcotion, at the end of which the rollers are he'd I

is of 1/2" pitch, and 3" diameter {12.7 mm pitch anc 73 =mm

diameter).

Nut : This in combination with lead screw and dce=s <the
convertion tfrom rotary to linear. The nut b= neld

stationary. It is tightly presssd to the worm whee .

Reduction arrangement : This consisis o2f pinicn ard gezr

wheel and a worm and worm wheel set. The purpoge of -hos s
to amplitfy the torque at pinion te & higher valus 2% ths

lead screw.



Hand Wheel : The Pinicn is givenr power through & hand whes=

manually in the bPresent syvstem. This is the Clacs

mechanisation system 1is interfaced ¢ the machi

(@]



3.EXISTING METHOD OF OPERATION

)

¥ Platforms are provided or either sides of the macnin

a

below the handwheels,the operator rctates the a1anct wheel

standing on the platform.

* The plate is carried by means cf overhead cranes and

fed between pressure roller and support rcilers.

*¥* The handwheels are rotated tiil the pressure rotl

(8]
-
b

(]
ot

touches the plate.

* The handwheels are rotated simultaneously sz as 1o
have unitform feed throughout the span of the plate. The

hand wheels are rotated till a particular feed is reached

¥ The support rollers are given power through & neavy

motor.

¥ The plate gets rolled in between the roliers —~i.. the
cther end 1is reached.
¥ Again the pressure roller is fed by means oI the hand

wheel .



* The process is
obtained.

shell from the machine.

Flow chart of existing

The detachable

repeated ti1ll the complets sheil
end is removed to r=.=ase
method

Feed the piate
in between roliers

:
A
i

|

1

Feed the pressure
roller on the plate
to required amount
below safety limit

Switch on the power
for support rollers
and plate is rolied
in between the
rollers

No

Whether
shell is
C

ompleted
\ -

~
@"ﬂf

~.

Remove
the shell !




4 . THEORY OF PLATE BENDING MACHINE
When a member supported at its ends, is subjsciec to =
load at its centre the member wiil a have <endency to

detflect symmetrically with respect o its original plan

For ductile materials the intensity of cef _=ciic: 18

proportional to the load applied. The deflecticn will one
dus to the stress caused by the load. If the stressz exceeds
the vielding iimit of that material, the menper is

-t

permanently distorted and it won’t retain its criginal

shape.
The easiest way to arch a plate can be t- cause a
constant deflection when the plate is under contincus feed

between the load and support.

With this idea behind the blue print of plazs bending

machine was developed and is still continued. Ever <thcough
the basic idea can’t be changed, there is very much &
possibility for carrying out modification by Fixing some

accessories on the existing machine.



5.FORCE CALCULATION

5.1 SELF WEIGHT OF THE PLATE

A

A and B ars the support roilers, € is the pressur

o

o

roller for applying for

intensity of the ftorce

Distributed Load (UDL)

selt weight of the piate.

The overhang is considered }ike this becauss at +this
condition the maximum force has tc be applied for =“he same

detlection.

Self weight of the plate is taken into account because

of the reason that the bPlates processed on tie machine are

about 3 to 4 M in length {(minimum:.

993

*e know that the weight of the

e
],-A
m
S

[

Weight = volume x density, in kg

ti

Volume Cross sectional area x length

t

(

&
4

Cross sectional area = Breadth v thickness , ix

Length = ® x diame=er of s3hel) + 0.3, in



Let’s denote
weight as w, in kg
density as (, in kg/cu.m
thickness as d, in m
breadth as b, in m
length as L, in m

diameter of shell as D, in m

So w = bdL kg.
w/meter = bdL{/L = bd| kg/m
w/m = bd[ kg/m
Hence the UDL intensity of the beam is

is the self weight per metre of the plate.

calculated

which



5.2 CALCULATION OF DEFLECTICN FOR THE GIVEN DIAMETEER

The centre distance cc’ is the deflection tirzt has to
be got for a given diameter D ¢f tThe shell. T is the point
of contact of the pressure roller and the plate cercre being

bent.

The plane AB is the plane ccinciding with toe

g
}_._.
o
&
]

before the bending process.

By the triangular properties considering triargle JAC

which 1is right angled at C,

2 y 9
0A = ACZ + OCz {by Pythogecres Theorem)
2 _ 2 2 _ - oy
R = AC™ + 0OC {OA = R, the radius D/2}
R% = (AB/2)% + 0c? (ac = aB/2 = /2
1 is the centre distance of support rcliers}.
R = 1274 + oc*
. ‘ + ) ,//’_—_- \
oc? = R - 1%/4 - .
K] ] ’ /
OC = 4J(R%-1%/4) /
oC’ = R /
CC’ = 0C° - OC = R —7{R“~1%/1; | ey
= D/ —5{iD /2 %-1%/40 0 " ~
N\ -
3 ) AN [ e
= Dj2 - (1 400%-17) A§<\ 5 -
3 o ! -
CC’ = 1/2 ( D-¢{D*-1% T
CC’ = 1/2 (D=y((D+1i;iD-1}.
CC’ is the deflection 'y’ required at T %o zet tre

required curvature.

113



To simplify the preccess ot calculation a graph is drawn

between D and ¥y as 1 is constant for a machine.

I = 0.4 m for our case.

From the graph the value of v focr a given [ can o

M

determined, quickly.

5.3 FORCE CALCULATION BY BENDING THEORY

For any plate bending machine the centre distance <cf
support roilers is a constant and the value of constant will
be decided depending upon the capacity of the macaine, the

diameter of shell and the minimum thickness of plate it can

process. We know the deflection “y" in terms diameter [.
The free Body diagram of the working case is shown
below
c /W ¢ /unit run
A

-

The central detflecticn can- be derived as tollicws.

tor equilibrium, the net moment about 4 is zerc 1i.e

e

o3

Let RA and RB be the reactions at 4 and
Taking moment about Aj

Rp x L - F x 1/2 - WL /2 = &



RB = (F/2 + WL /2i;
and for equilibrium, total upward force = +tctz. downward
tforce, {(i.e) ¥ =0

Ry + Rg = F + Wi

F + WL

s
>
1l
!

oo
o

o)
W
i

F + WL - F/2 - WL2/21 = —1¥/% + WL%/2, g
Ry = F/2 + (WL/2Li(21-1)
By detflection equation,

Using Macaulay’s method ot sec-ions

EIdzy wxz
——§ = RAX - -—— - Fix-L/2% ... (13
dx 2
EI dy x%  wxd Fix-1/21%
-- =Ry - - -4 cy - oo Lil
dx 2 6 2
Kd wx4 F(x-1/2:~
EI.y =Ry - - =---=- 4 cyx + Cy = mmmo——oe- {111
) 24 o]

at x = 0; yvy=0 and at x = {: v = 0.

Substituting thesé values 1n (il

1}
Condition I,
.. N fey o 3
U =0+ Cy {the term (Fix-i/2" £ 1s not ccnsidered as
1t 1s not lying in x = 0},
Condition 2,
. 4 3
13 wi? g
U = Ryom== = ===~ 4+ cq] = —===
g 24 15
4 3 o
Wi F1~ RAL™ 1
1 = {==== 4+ —== -~ ———— x -
24 48 o} 1



Substituting back the value

R x3 wx4

6 24

+

Our requirement is the

of constants in {1ii} we ge-
F1°  wi®  Rraid «
—— .1L —— — ——— } -
48 24 £ 4

deflection

at x = 1/2
Ry 1° w1t Y w1®  Raid g
EIY = ---—- T S QU R
438 384 48 24 6 2.1
Ry 1° wi? Fiv owit pat? o
= e e A U e SR B
48 384 48 22 6 2
substituting for Ry = (F/2 4+ wL(2i-L)}
F o wL 3 wit @y
EIY = [~ + == (20-L)].-= = == 4 —_
2 21 48 384 96
wl? F  wL s
+ m== = [ % -—(21-L})] --
48 2 21 12
3 . 3
_ 7 . Fl F o wL i
EIY = == w1 4 oo o[ - ¢ Sl(2i-Ly] ——-o
384 96 v 2y 1€
wiz \ Fig
= —-=== [71% - 12L(21-L;7 - ——=
384 13
F1s wi? § §
= = ——— [71%-2a.p1+120%7 - BTV
48 384
w ) EIV.48
Fooo= ——=-[71% - 24,011 + 12077 - R
g1 i3
w , ) EIY.48
= —--[71% - 75.4 1D + 118.4 D] - ——— -
81 I

14

[{)]



bd [ EI7. 43
_ 2 , .
F o= -—-[71

81

-1
oo
s
}.-.
&
+
L*—J
Yk
oC
Ny
o]
t
[
i
I
|
|
|

¥ is downward deflection so it will come in negative sense

ba[ B E bd® 7.4x
Fooo= -—-[71% - 75.4 1D + 118.4 D%} - m e
81 12
[, L, aEdfy
= bd [--(71°-75.4 1D + 131%.4D%: 4 ———-
81 i
F ; . , 4Ed S
== d [ -=(71%-75.4 1.D + 113 4D%F 4+ —-—- (L-JDF-1%))
b 81 2.

For the given machine
1 = 400 mm = 0.4

and from the Company’s data the material of the plate worked

often is mild steel whose density = 7833 kg/cu.m

and the young'’s modulus F = 2 e lolukg/sq.m

So taking the material worked to be mild steel the formuis

tor ftorce calculation 1is moditied by subtituting these

values as F/b = d { (7833/0.32) x {1.12 - 30.16 D = 318.4D2}
+ (4 x 10'° a%/0.064) x (D-y(D%-0.1¢

F -> Force to be aprplied, kgt

b -> breadth of the plate in

—“T

5

d -> thickness of tre piate, nom

D -> Diamets=sr of th

h

shell £c be made in =

pok
[&)]



5.4 FORCE SHEETS

Let’'s have F/b as +the force tactor F'. e

craph

FORCESHEET 1 is drawn between D and F° for constant vziues
of d.

The second graph FORCE SHEET 1II is drawn between T and
F for constant values of b.

Hence by knowing the values of d and b of the »iate,

D of +the shell the force necessary fo» that is
calculated.

Depending upon the materia! and centre distance of

support rollers the formula can be varied and dif erent sets
of graphs are drawn for different materials and centrs

distance of support rollers.,

Our graph is for mild steel plate and for 0.4 m centre

distance of support rollers



6. DETERMINATION OF MACHINE’'S CAPACITY

Determining capacity means analysing the chanr:

)
o
n
8]
by,

tfailure at critical points on the machine.

By design methods the 3 critical areas ars

{i} The screw and nut bearing aresa,

{1i) the support bracket of pressure rcoller andg

6.1 ANALYSIS AT SCREW AND NUT

Here there are two chances cof failure tha%t is the
bearing tailure and the shearing failure.
Data : Lenghth of the nut = 1’2" = 356 mm
Major diameter = 765.2 mm
Minor diameter = 12.7 mm
Bearing area is sc high than the shearing ar=a. So
analysing the shearing failure,
No. of threads in contact with nut = 27
Area otf shear in nut = %7 TLTBLY - 2 ox 6.,5 o -
Area = 34200 sq.mm
Shear stress ot gun metai = 20 kgf/sq.mm

taking ftacter of safety =

n

Og = 10 kgt/sq.mm



Ferce withstood by the screw and nut = o

2000 kgt.

= 34200 x 10 =

o™
£
(A

fo

= 347 tonnes.

Let this be denoted as Fq 3472 tonnes

6.2 ANALYSING THE SUPPORTING BRACKET
The bracket may tfaii due o crushing

roller.

Data : diameter of supported rolier = 2(03.

length of bracket = 203.2 mn

Bearing area = 203.

[aM
¥

Crushing stress of bracket material (M.S}

Force withstood by the bracket

= £1Y tonnes.

Let this be denoted as F, = 619 tonnes.

6.3 ANALYSING THE VARYING SECTION ON THE ROLLER

16 x 41209

lcac

The section will fail due to the bending load.

moment taken by the section at -hs reduced diameter

be found using moment equation.

Data : Bending stress of {3 S o= 13 kg

Moment equation,
M/1 = Ob/y
=> M/(m x (203.20% /64 = 15,205,

M = 10872889 kgt-mm = 10.%Y fonne - o

203.2 = 41209 sqg.mn

m

=

a8



PRESSURE ROLLER LOAD REPRESENTATION BENDING MOMIKT 2.4aR.H

Redveed Agction

90t

9012 TN
.
v//v h\\\
P
.
— - ~

— S 2
! PURERS.
}' . 10-9 1o
b
| -
l _ ’ L Rzdycrd Sgotion

Iwoz

The reduced section wiil takxe a moment of 1(

10, tonne-m.

By triangular properties the moment at the midc.= w._.i te

124 tonnes - m. For this the support reactions @i .. 52 106
tonnes. So the value of W can be Y12 tonnes.

This means the machine can withstand uptec & forcs cof

212 tonnes on the pressure roller, upto which the sc»
nut, the bracket and the varvirg secticn are ansie =

the load safely.

To be on the safer sids. iesxt's the wi -
capacity to be 180 tonnes, =27 this load the suovrt -z have
to offer a reacticn of $¢U tornes which is wel. oo _-w tne <.

and FZ‘

Hence the capacity of the machins is 180 tonnes.

"



7. CALCULATION OF NUMBER OF FEEDS OF PRESSURE ROLLE:

* Find the force required F using force sheets and I
and the deflection y for given diameter c¢f sheii [ using [
vs ¥y graph, provided with this.

X Force has tc be divided bv the capacity of the macaine
and the value has to be rounded to a whole numbe- wnich
gives the number of trials N’ that has toc be carrisd oo,

* Divide y by N which gives fhe amount of feed in mm

* The feed in mm when divided by the fractiocr J.3127
will give the number of revolutions that the machins puliey

has to rotate per feed.

20



8. DESIGN OF THE MECHANISATION SYSTEM
8.1 REQUIREMENTS OF THE MECHANISATION

{1) The system snoud nct gcisturt> the 2

..ale being
processed
{ii) The system should he flexiple 3 “nat the
detachable end of +the machins <can be eas>i” delacned
whenever reguired.
{111i) The system should &te in such a wa™ =—nat the
teeding is uniform at either ends c¢i tne pressurs rIT.L. 8T

{iv) There should not be any difficulty in =ss=mbiing
or dismantling the system.
(v) The operaticn should be easier fcocr fthe conerator,

{vi} The «cost c¢f the system should e

2% LowW  Aas
possible to satisfy the scle aim of the project.
8.2 SELECTION COF THE MODE OF MECHANISATION

The mechanisation can bpe carried by using arny of the
tfollowing modes

{1) Electric motor

{1i1) Hvdraulic

{111) Pneumatic

fiv} Servo mechanisnm

The hyvdraulic and pneumtic system cannot Les 1xslementex
as thev need the alterztiorn of existing svstem anc cecondlryr

the cost factor.



Servo machanism is also costiier
So we are left with the only alternative - i: ~he
electric motor. Here, two individual moirs ar= %o o3 used

on either sides. But synchronization is not possibnl=.

To satisty the synchronization reguiremsant thers

112

should be common shatt running between the two pinicnh

If the shaft is introducec betweén the twc 2inic

o

(S

is an obstruction during the process,

Thus only possibility is to mount the shat- =- “he

on pulleys.

The design should be such that the

within the machine boundaries. The shatft is giver oDower
again through belt from the motor situated parails. =z tas

shatt. The system is shown below in simple manner

P’M
—
. b
gxinting 1 ;
b
> Maching et
= 1
.
.
[
N S :
4 i
i i
]
- - | ; ;
-
A4
v
—




This system does not disturs the platss 1 roccess
The detachable end can be easily released bv —enn _ng tThe
belt. The operation is smocth and noiseless reriect
synchronization 1is obtained ignoring the negiigicis siip.

Hence, this is the pertect m

the existing machines.

Advantages

(1) The system cost is

{11) Easy in operation

{1ii) No skilled persons regquired for opeaticr

{iv) High response

Disadvantages :

The unavoidable meagre siin causes
between the levels of pressurs rTojllier
pressure roller is 0.1Z2 mm per revoiution of pinicn saaft,
Components of the systemn

1. Motor

2. Pulleys

3. Shaftt

1. Supports

5. Belts

23



8.3 POWER CALCULATION

As we know that the capacitvy of +the machine

tonnes, each screw has to apply a force of 44 tonres

o]
o
[o

90 tonnes is applied by the screw which in turn i

1£3)

a nut, integrated with the worm whee!. By simple

.rule the torque required at the radius of the worm whee

be found using the formula

o

T = pg Wr, + uw rp (P+umdy

{ Theory of machines by BRalaney;
. -> collar friction = {.125)

W =~> load on screw = Y0 tonnes

R . . G . 3 3
re -> effective collar radius = %2 x {ry - Ty
i
ri -» outer radius of collar (= 53 mm:
ry ~-> inner radius of colliar (= 2Y mm:
ry —> mean radius of scresw =
dy -»> mean diameter cof screw = (D + D i/%2

¢
I

Dy -> major diameter of screw = 3.7 =m

Dy -> root diamet er of screw = 353.Y mm

bt
[0

r
)

[

v}
I
[}

L.

o3
o

7
v



P -> pitch of the screw = 13 an

B ~-> screw and nut friction = 1,3

Substituting all these values in tne formuls

[

we get T = 1234 Tonne - mm

.

i

Which implies Torque = 193¢ kg - =

This 1is the torque <that

’..J
n
[as
O
or
[{¥]
W
i)
o}
}
F.:
(]
™
2y
[¢¥

wWorm

wheel end, which receives the torqu

By power equation,

TH T2 : . Lransmissicn efficiency ¢ worm
-— = 0.73 -— . and worm whee! = (.73

3

Ll tz

Ty and Ty are torque on worm wheel and wo

crm shaftt
respectively
t1 1is the no. of teeth on worm whee. = 24
ty is the no. of starts on worm shaft = 1
Ty, = 69 kgt.m
T, is the torque applisd by worm snatt, The worm zhatt
is driven by a dear wheel. Sc the gear wheeli i: a.s: reeded

t2o transmit the same torque T. . The g=2ar wheel urn is
riven by a pinion.
The torque applied by pinion iz Sh the
equation
T, Ty « » gear efficienty = =

-- = 0.9 -=
ty t



Retfer tc Drawing No.

[=3

1.

Tz = torque on g ear whee! = &Y kgi.m

Ty = torque on pinion

ty = number of teeth on gear whee. = 11

t4 = number of teeth on pinicn = _§

Ty = 13 kgt.m

This pinion is the last stage =of reduction anc e RALe i
of 13 kgf m on it can apply a tcrgue c¢tf 1234 =ggt. - el
screw rod.

Allowing a speed of 60 repr o the pinicn trn=s Dows
‘required tfor rotating the piniocn is

P = Z2uNTpa« / 4500 H.P.

N -> speed 60 rpm

T -> torque 13 kgt.m

Thax —> 1.9T = 19.5 kgf.m

P =0.92 H.P = 1H.P

This 1 H.P 1s the power for one screw, s2 tota. .7 W
need 2 H.P for both ends, giving a factecr of safety .-

The power ot the motor is & H.P

The conventional motor will nrave a gpeed a3z high =2
1500 rpm. This has to be reduced =c¢ 20 rpm. ~.= i
introduce complexity 1in the svsi=ax oo oaveoid tThisz > oA
use geared motor, Allowing =a nsT Teducilo ratic oo =
can sgelect the motor speed o t= 120 rpm From 3Tandsars
WITCO geared motor manual the availlabi_ ity i 3 E.Z Z o

4
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9. DESIGN OF VARICUS COMPONENTS

9.1 DESIGN OF SHAFT

The free body diagram of the drive shatt is show -

below, e
A ] < e /'//i
r RN - -
c H ﬂ 3 F o | . [T e
t 3 AT 1 4 T
U | N

Calculation of belt tensiens
We know the equation

_ pbcosec a
(tl /tz) = e

t1 and ty -> tight and slack side <ensions

B —> coetfficient of friction hetween belt and il le

material
8 -> half ot the v grocve angie

and also

(t; - ty) x v / 75 = P

v —> velocity of the belt in m/=

F -> power pransmitted in ¥.?2

tl and tz : Beit tension for motor and shat*

wo= .15 9 = 1 radc o= L
2,
0.15 % 7 x cosec 12 - < T
tl’/t") = e
= 2.1‘-‘: 4 42 - /
v o= o ox 0.25 x 40/60 = 0.53% m/s=



P = 3 H.P
(t; - ty) = 143 ket

t

268 kgt

Tl and Tz : Belt tension for shaftt and machine

p = 0.15 a = 19° & = L8 - EBU X

it

v =t x 0.25 x 40/80 = 0.

W
i
=
~
n
gy!
t

(T, - Ty) x 0.32/75 = 1

(T - Ty) = 48
T{ = 94 kgt
T, = 46 kgf

D [ F &
; %

910 1000 | 1000 880

For the shatt we'll have 5 supports as
u
&

Since the power transmission belt Iron
is inclilinded we'll have horizcontal and verti

ot load.

I case : Horizontal lcad analysis

[o¥]
rh

Load at A = tq + ty = 383 kg

Load at B and C = {T; + T=:

i 2

@]
Q

i
I
(o]
i
-
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180 l(jf g;(; key
1-1] jt'“"] 20 3 teoo F ieoo G Fis y 18w
D ) ” LY
A B ! ; ~ H
T H = 0 { total upward iLcac = downward loas
=M = 0 ( moment about any pocint con lef:t gids =
about that peint orn the other gids
Hence
Hp = 288 kgt Hp = -1.35 kgt Ho -1 kgt Hao=
Hy = -92 kgt
Moditied load diagram
3'79“.‘!!‘00 [y :jc P
o J, ‘[ E ¥ c -
A B i =~
| i |
188 Kkg# . ;
"8 ket bRgs iﬁ kgz da el
IT case : Vertical load analysis
Load at A = self weight of pulley = 25 kgs
Load at C and B = (Ty + Tyl sin £5 - self weig-
pulley = 75 kgs
25 5 25
2
A € [} : H
| B X - =

3
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Vg = -15 kgt

-90 kgt

-
o)
|

Modified load diagram

25 z5 75
A
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I
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HORIZONTAL LOAD D/AGRAM:
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Equivalent moment = y{(vertical moment T+ T}

E.M at A = 29.8 kgt.m
E.M at B = 24.8 kgt.n
E.M at C = 16.0 kgt.m

E.M at

o]
i
—
[A
<
<3
3
-,
3

E.M at F = 8.0 kgt.m

E.Mat G = 9.0 kgiom

The maximum bending momenit occurs at

N
o]
o}
(o}
c*
=)
Y
Y
N
[
]

30 kgt.m

Torque transmitted by the shaift = 18 kgi.m

Equivalent B.M = 1/2 [ M + #Cﬁz* T} M

-3 1
P
o

Equivalent torgue = 1/2 ¢i{M“%+T

The torgque and moment on the shafi are

&
=
t

b
2
D
¥

‘

y

i

duty side. So the matsrial

n
83
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t
{2
o2
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103}
®
t
h
)
T
®
o3
O
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4
i

Mild Steel c¢cannci be s3ssl=ctec as 1t has Zoooa Lo
strength compared to our apvlication 'he nexT cCcacizs= L=
obviously ENSD steel. as it g  the sidedlw shar”

material.
Its tensile strength is 82 kKgf/sg.mm

Its shear stress is 30 &

31



Its bending stress 1is 40 kgf/sq.mo

Calculation of diameter of shaft

We know the bending equaticn
M/I = fb/y

M

H

33 kgf.m = 33000 kgf.mm

1 T d4/64 {Section inertia:

ty = 40/3 kgt/sqg.mm (Facicr of satety =

vy = d/2 (radius)

.« 33000 40/3
{nd /64) . d/2
d = 45 mm

We know the torgque egquaticn,

~3
il

35 kgtf.m
4

[
i

nd® /32 (Section modulus!

tg = 30/3 kgt/sq.mm (F.S = 3}

;

R = d/2

35 30/3
watsze asz
d = 42 mm

Taking the biggest value of

(2
ct
@]
&2
®
ot
&)
o

of d = 45 mm
From Ry, preferred series

d = 50 mm

[§)

o1
[¢Y]

b



But the material avallasce in the zzores was 4 _ong and

80 mm in diameter. SUst Lo reduc the

shaf't 1is +turned to 5( mm o at The encs uptc toe ~ength

required (i.e) 310 mn in the lefi and 250 mm i~ fre ~ight
and 1t is turned to 75 mm cdiameter for 129 mn Len at the
Places where the shatt rests in PLummer olocks.

Hence the rough iook of the drive shaft g == shown

belosw

— I
: B 75

p5° - ﬁga

Tolerence on machining portion
In the ¢ 50 mm portion the tit :ig goclng to be azss mbiv

tit between pulley and shaftt,

.5
the tolerance tor that tit isg Ho hy.
The shatt is to be given alliowance te  n- The
allowance limits are
-0.000
S0 mm
-0.030
Iin the ¢ 75 mm PCrtion the it ig 2 ziiding t-< lziwesn
shatt and plummer bleck bush. The prefsrreg al_cuwanozs sz
.. The allowance +1IMiT on snaft is

-0.120
I8

) mm
-0.174

w



Key Way:
Referring to PSG DDB Page 5.21 for diameter 57} =m

standard key way details for taper kewvs ars

key way depth 6 mm {(+0.1

1}

key way width 16 mm

Since two pulleys are there on left side the

~ENETHn TI

key way on left side is selected as 17J mm and on <hs mign-
side as 110 mm, as it holds a single puilev,
Retfer to DRG No. 2
9.2 CALCULATION OF NUMBER OF BELTS
‘MOTOR TO SHAFT
For 3 h.p power transmission C section be.ts are
preferable.
Kiiowatt rating equation from PSG DDR Page No. 7.85Z ftor

C-Section belts.

KW = (1.47570-99 _ 149,770, - 2033 x 107 s5%)s
where
KW = maximum power 1in XKW at 18¢ arc of conta-=- ~“or =

belt of average Llength.
S = belt speed m/sec
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the small diameter factor o account fcr ~=ariatior

of arc contact.

wn
1]

ﬁde/ao m/sec
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de = dp x Fj

rry
o
ti
[

de = 250 mm
Ry substituting these values

KW = 1.31942 Kw

Hence the number of beits = Power x F

&3]
1

a service factor = 1.1

rry
i

e length factor = (.3

=

arc ot contact tactor = i

brg
ol
!

-+ nhumber ot belts = 1.873 or ¥

SHAFT TO MACHINE
For 1 h.p bower tfransmission R Section

preferable

Kilowatt rating equaticn trom FSG DDB Page nN- |

KW = (0.79 57009 5y wya. -y sy w0t o2

S = nde/GU m/sec

dp = 250 mm

N = 120 rpm

Q
it

e 250 mm

Hence KW = 0.87169 Xw



No. ot belts = Power x F, / (KW = F
F, = 1.1 F. = 1.149 Ey = 0,89

No. ot belts = 0.8443 or

9.3 PULLEY DESIGN
MOTCR TO SHAFT
This pulley is named as MOTOR PULLEY.
From the calculation it is known that thers are +w-=

belts required for power transmissicn of C secticn. S

pulley is to be double greoovec.

From the scrap availabiiity the PCD of TULLley is
selected as 250 mm

From PSG DDB Page 7.70

the groove details of C section pulleys are

Groove angle = 38°

Pitch width = 19 mm

F
}4
3
(M
it
o
-~
2
3

Minimum distance down to pitch
Minimum depth below pitch line = 14.3 mm

Centre to centre distance beitween twe grooves = ¢ .7 mm
z

The width of the pullevy = 37 mp as per Ths 3Crav

available,



The height of the rim = 50 mm {=
The web thickness = 1/2 xu widtr

= 19 mm
diamefer of shatt hole = 50 mm (K
diameter of hub = 2 x diameter of
key way details : As per PSG BD3
width of key way = 16 mmo
depth of key way = 3.4 om
Since no reduction 1s reguired

specitfication can be used on beoth metcr and shaft

Refer to DRG. No.3

PULLEYS FOR SHAFT TO MACHINE

PULLEY ON SHAFT

This pulley is named as DRIVE PULLEY

For this pulley alse the PCD may

per the scrap availability, anc is preferred as

previocus pulley .are on the same shaft,

The number of

i)
I
971
0]
@]
ot

DDRB.
Angle of groove = 38°
Pitch width = 14 =m

Minimum distance down fc Titch

o

depth below pitch line = 10.

ERNY

mm

=

[0}

puilliers

(€3]

be selected



Rim width is selected as 40 mnm

The depth of rim

width ¢f rim = 40 mm

Thickness of web

1/3 x width = 1€ mm
diameter of shatt hecle = 50 mm {(H7})
diameter of hub = 100 mm

key way details ; As per FPSG DDB for 50U mm hoi

m

width of key way = 16 mm
depth of keyway = 3.4 mm

Retfer to DRG. Nec. 4

PULLEY ON MACHINE
This pulley is named as MACHINE PULLEY.
Groove details are same as above
The rim width = 56 mm as per scrap thickness

The depth of rim = 50 mm

The web thickness = 1/3 x width = 20 mm
diameter of shatft hole = 20 mm {(ET7:
diameter of hub = 12(0 mm

Key way details as per PSC DDE

kevyway width = 18 mm

keyway depth 3.4 mm



The PCD of this pulley as per the des- i@ 300 mm.
But as sScrap availability it isg selected as 440 -~

Reter to DRG NO. 3

Hence one Pulley set of 25g PCD each 1is reguired for
motor to shatt and is doublie grceved, C Secticn
Two pulley sets of 230 PCD anc 400 PCDh igs raguired far

shatt to machine on either side

n

.

9.4 DESIGN OF SUPPORTS

The support shoulid be flexiblie for easy

Ball bearings cannot bs used as the support surtfaces on the

shatt are under cut.

So plummer blocks with split bushes can e tTne right

choice.

The plummer blocks are readily availabe in =he market
for the sizes 50 mnm and 75 mnm. They are of replacacle busna

tyvpe. Hence the centre height of the bush from t22 plummer

block base ig maintained in hoth cases,

Dimensions of 50 mm pPlummer block

Inner diameter of bush = 5§ -

entire distance between base heo.es = 182 m=z

Refer to DRG No.

o



Dimensions of 75 mm plummer biock
Inner diameter otf bush = 75 mm
Centre height ot bush = 100 mm
Centre distance between base hoiés = 195 mm

Refer to DRG No. 7

9.5 DESIGN OF BOTTOM SUPPORTS

The plummer blocks are to be held on the JTlo:rx I
they are held on floor we won't get the uniformity &ac al
we need some space below the pulleys. So the centre < saaf:

should be raised to 250 mm at ieast.

Already plummer block gives & rise of 100 mrn. The
remaining 150 mm rise can be had through keeping & T channel

below the plummer block

The Channel ISJC 150 1is selected for this. And

according to the centre distance of plummer base zno the

centre to centre distance between plummer blocks the bolit
holes and stud holes are drilied in the channe.. The stud
hole is to hold the channel ¢cn the floor, The beclt o= s
to hcld the plummer block on the channel.

To econcomise the channel length and for the ri1g . Z:7v of
the support twc channelis of lsngth. about 2204 om s

required for middie 36 locks.

Refer to DRG No. %¥.



ind 4 channels of 2530

iength are reqguirsl “cr 4
plummer blocks at the ends ard 2 for seating -o:x meior
Retfer to DRG. NO.Y.

Holes are drilled in +he channels by Lcoxin

centire distance of plummer holes, p.ummer |

mer biock ocsrmiras and
alsc the holes provided in the mc-or base.
The diameter ot holes is 17 mm sach to enab.s D15 studs

to get into.

9.6 SELECTION OF V-BELT

V-BELT DRIVE

The V-belts are made cf fabric and

rubber and covered with fabric and rubber az snowrn in
tigli).

L

!
( ______________ ) FABGIC A~i RIBBER CoYLR
i .
L T FAB®IC
L1 2 :
t I i le 'A’} CoRD
X q¢f$b% / .3 -
N Y0 oo i — —_— NoR5&s
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N - 2estsesz
'\\\ ........... ; §
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These are particulariy

sultasie

bt

; ; ; L
CT Sncrt deriv

®

i
y

5

the shatts are at a short dis-ance apart., The

incoacsd ang.ie

42



tor the V-belt is axially ftrom 30-4C° . In case cif f_232t Ce_t
drive the belt runs over the pulleys where as in casz of B

belt drive the rim of the pulley is grooved in which tTne -
belt drives. The effect o¢f the groove is to 1increass 1tThe
frictional grip of the V-belt on the pulley and thus =c

reduce the tendency of siipping. In crder tTo have =2

grop on the pully, the V-belt is 1in contact with Tre 3side

taces of the groove and not at the bottom. The power is

ot
ol
m

transmitt=ad by the wedging action between the be.t

V-groove in the pulley.

A clearance must be provided at the bottom ci the
groove as showin in the fig.{ii) in order t¢ prevent
touching of the bottom as it becomes narrower from wear.

V-Beir 2

7

V- GROOVELD PULLEY

The V-beit drive may be incilinded at arv angls
with tight side either at top <r Dbciiom. in czyrd=r  LC
increase the power ouiput several V-belTs may e ID¢ Tt
side by side. It may be noted that in V—ne nrie

all the belts should stretch at the same rate sc hat ~he

]
3
5
oy
¢V
o}
o
3
)
)
bt

load is equally divided between them




belts break, the entire

set shouid be replacec

,,,,, . The same
time. It only one beit is repiaced the new yrwcrn and
unstretched belt will be mcre tight!> strentche- sanc wiis
move the different velocity.

FOR MOTOR TO SHAFT
_//_T
/ -

T 35¢

250

!

1

{

i
ays P - P
Allowing a distance of 350 mm to the filocor feve: hezween two

pulleys,

the centre distance between them wisil

2
J1350%4122%) = 371 mm
As these pulleyvs are of same size 250 =z
pitch length comes tc be
T
L = 2 + ——-{D+D = 1028.7 mm
2
But refering to std. fenner V-bel® manuali the
length available is 1320 mm.
The centre distance *or =<thnis length
which wiil result in 332 mm paralie. to tha
between their centresz. The gpecificaticn of =

C58.

=

pltch



FOR SHAFT TO MACHINE

P
/// |
eae f iBEC
(000 : i
250 i
i
77 T T T

The centre distance 1=

base distance

calculated by

of 1000 mm between

centre which is equal to

+{10
For

the

004 +

16209

) = 1904 mm

pulley

centre

this centre distance and pulleys 250 P

or

i o C z
anc
& &1

length of the belt is calculated using the

Ze +

4832

T (D-d)*
-(D+d}+ ----
2 4e
mm

But standard availability from fenner manual

For this length the centre distance comes to

For

this

centre

between shaft centre and m/cC

Since
centre,

boundary.

the m/c

the shatftt has tc b

The

boundary 1c

m

specitficatiocn

distance

the flocor
pul.ev cenitre

at 4

pLlacsd
At t=-g
cT TILLS

H ¢
‘‘‘‘‘

4
ot

W
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Fenner

Fenner (Indio) Limited

Power Transmission Engineers

EEFECHVE DAGE
1980 August 1691

PN ———

A SECTION 13 X 8 mm

symbol - Pitch Price Symbol  Pitch Price = Symbol  Pitch Price Syrmbaol Cie e

No. length Each No. length Each No. i=ngth Each N Popee it ST
) (inmm) s, P) (inmm) (Rs. P) tinmir) Rs, P) HEINETS SR

A9 (620) 4020 - A4S (1180 59.00 . AT2 {18&(}) 77.60 ATCO IR
A20 (540) 40.40 = A46 (1200 59270 . A73 (1890 78.90 AT05 . . RIS
A21 (570) 40.60 1 Ad7 (1230) 60.20 AT4 m/“) 79.60 AN07 SO SRS
622 (590) 40.80 AA8 (1250) 62.20 ATS ( Q4 30.20 AR NEVRER e
A23 (620) 4090 1 A49 (1280) 62.90 AT6 (1200 31.50 AT10 bong
A24 (640) 41.10 AS0 1300y 63.30 = AT7T (1950 32.70 A2
A25 670) 41.60 :: A5] (1330 63.50 = A78 (2029 83.40 ATIE
a26 (700) 41.80 2 AB2 {1360) 64.80 & AT (2080) 84.70 AlTS
a27 (720) 42.60 = AB3 (1380) 65.00 @ A80 70) 85.40 AT18
A28 (740) 43.90 i Ab4 410 65.50 i A81 8670 - AlzC
A29 (770) 44.60 7. A55 (1430) 65.70 A82 (21[)3 8690 . Al24
A30 (790) 44.70 i AbO (14¢0) 6510 0 AB3 (2140 87.20 A125 R S
A31 (820) 45.50 AL7 (1480) 66,80 AB4 (21 ) 87.70 A28 A EERRS
232 (850) 46.200 . A58 aso 67.20 AB5 2063 88.60 AT30 (A I
A33 (870) 47.70 ALY (1530) 68.00 = ABS (027 ?} 27.50 Al34 ERES P en
234 (890) 48.10 ALD (1850) 71.20 AB7 u//l 8,80 ALl (A Loy
235 (920) 50.70 Aol (1580) 71.60 A83 U) 100.10 AT40 RN N
236 (950) 51.90 AE2 610 71.80 = AB9 (200 101.30 Al44 TP Lo
\37 (970) 53.10 A3 (1640) 7220 7 A90 "’1”«)) 102.60 ATLB e L)
\38 (990) 53.40 = Ab4 (1660) 72.50 = AQ] (25’30) 103.70 ATE0 AL 177540
\39 (1020) 53.60 i A6S (1620) 7320 . A92 (2370) 105.10 Al62 AT [IPRGS:
A0 (1050) 54.30 = A6 (710 73.40 & A93 (2400) 106.40  A148 LAY B
\41 (1070) 55.70 ¢ Ab67 (1740 73.80 & A94 (2420) 107.70 &= A173 GRS P
\42 (1100) 56.30 - AL8 (1760) 74.50 = ASS (2450 108.20 = Al74 (1A I
£43 (1130) 57.50 .. AL9 (1790) 7570 = A96 (2480) 109.60 A180D GEEN 58S
\44 (1180) 5820 i A70 (1810) 7630 =i AQ7.5 (2500 11090

v44.5 (1160) 58.50 i A71 (1840) 77.00 - A98 (Z2520) 11220

TION 17 X 11 mm

(1250 7760 B79 (2050 10970 RI20 Ca R,

20 (550) 50.20

21 (580) 50.70 (1310 78.70 B 20703 B2 GRS TR
22 (600) 51.50 (1340) 78.90 B3 (210 B2 RPN Py e
23 (630) 51.90 . Q370 79.80 . B32 (2130) Bz A R
24 (650) 52.50 (1390 80,20 = BR3 (2150) B130 IR
25 (680) 53.20 a410) 82.70 - Bs4 (2180) B132 ISR Sl A
26 (700) 56.10 : (1440) 85.40 . B85 (2200) B134 (34D A
27 (730) 55.80 = (1460) 85590 = BBS (2230) B136 (Y o
28 (750) 56.40 (1490) 86.60 +: B87 (2250) B140 ‘ ) an
29 (780) 57.10 = as10) 87.20 & B8B (2280) B142 (hLn r¥:
29.5 (790) 5070 (1540) 88.90 .. Ba? (2300) B144 i ;

30 (800) 60.30 (]5*0) 8950 = BRO (2330) B146 (37000

31 (830) 61.40 = 1550) 90.60 = B9l (2350 B148 A

32 (B6O) 61.50 (1620) 2170 B2 B150 AREAR

33 (380) 61.60 (1640 G3.00 BY3 ( B152 e

34 (P10) 61.80 (1670) ¢4.30 Rid (24300 B4 Ay i
35 (230) 01.90 . (1650 GL.60 o BRS (74 i) B1543 fAe
36 (960) 62.70 ¢ (172 H80 1 BSH 2450 B162 AT

37 (980) 53,90 (1720 B27 B16A R
38 (1000) 64.80 (1750 B8 B16W 'SEREY S0
39 (1030) 65.80 . B (750 - BICO B173 [ RS
10 (1060) 67.10 R (1800) B102 Biao Ry A
41 (1080) 68.20 R70 (1820) B104 B150 AR DU AD
42 (1100) 69.00 B71 (1850) B105 Bioh Coev AR
13 (1130 70.20 R72 as70) B103 B2 0 e
14 (1160) 71.20 B/3 (19930 B¢ [ oA
15 (H180) 73.20 B74 (15720) SRR b P in
16 (1210) 7350 . B/S (g5 B115 ‘ IS
17 (1240) 7570 B76 (1970H 105.20 B1146 £ cr iy
i3 (1260) 7630 77 (20xn 107.10 Sy

18.5 (1250) 77063 B8 (ZO20) 107,10 Bii8



C SECTIQN'}?{?Z},X:;1[4' mm

L C36 (980) 101.40 ~ C57 510 129.50 = C78 (2040) 62.70 . Cled

33340
. Cy7 (1000)  101.50 . 58 (1530) 130, 2ow c79 (2070) 16520 . C1O 336,40
C38 (1030)  101.60  C59 (1560) 13040 © C80 2090) 16790 C1E0 336.40
€39 (1050) 10190 C60 (1580)  130.80 = C8) 2110y 16830 A 33740
. C40 (070) 1200 C6) (1610) 13280 . C85 o0y 17100 0 Cle SANLE
- cal (1100) 10220 . Cé2 (1630) 13400 C%0 (2340) 19330 - CI2 153,60
caz (1120) 10240 C63 (1650) 13530 C93 ©4a20) 20550 Cliu 36000
ca3 50y 10270 Coa (1680)  137.80  C96 (2490) 21530 - Cleh ST AR
Ca4 (1170) 10410 . C65 (1700) 13950 CI00 (2600) 22620 . CIYO L 5000
cas (1200) 10640 - Cb6 (1740) 14180 . CI05  (2720) 24100 . CI¢6 (L) 40370
. C4a6 (12300 11400 - Ce7 (1760) 14290 - CI03  (2800) 25010  C204 14,40
o ca7 (1260) 11430 Ce8 (1780) 14420 ° Cl12  (2900) 26260 = C2°0 42550
- ca8 (1280) 11460 . C69 (1810) 14560 © Cl16  (3000) 20520 = C2:5 /«.64.
. ca9 (1300) 11480 - C70 (1840) 14710 . C118  (3050)  269.80 = C2I8 486,60
- C50 (1320 C71 (1860) 14800 C120 (3100) 27300 . €204 G510
Cs) (1350) 72 (1890) 14970 L Cl2da  (3210) 27780 (209 SRR
ChH2 (1380) 1 1( !() 73 (1910 151.60 Clea (3260) 281.70 caLn ISVARRS
C53 (1400) 1750 C74 1940y 15290 .. C128 (3310) 28420 €348 G e
€54 (1430) 11840 - C75 (1950) 15420 ClI30  (3360) 31320 478 SV PORE
C585 (450) 11920 C76 (990) 16740 © C136 (35200 31710
. C56 (1480) 12440 77 010y 15870 . Cl40  (3610) 31900
= i . DGSECTION 32 X 19 mm
. D75 (1990) 37220+ D144 (3730) 55660 . D210 (5400) 80970 D30 (920 181800
D88 (2320) 41440 = D158 (4080) 60850 - D238 (6120) 92980 - DAIE (IS 19300
D90 (2370) 41470 D12 (4190) 62050 . D268 (6890)  1057.70 = DALY SR 2080
D905 (2380) 41500 ¢ D173 (4470)  659.80 :+ D298 (7650) 118670 . D4i8 220 221160
D95 (2500)  41£.30 . D180 (4650) 68070 D314 (BOA0) 128500 DA SO AR
. D120 (3130)  447.20 D195 (5030) 74390 D328 @410) 131570 - D558 R0 276100

= D358 (9070) 144350

D128 (3330) 48460 ¢ D204 (5200)  783.80

E SECTION 38

£180 (4660) 130270 E268 (6850)  1923.70 : E394 (10100) 2681.30 + F5%8 CUERCY ATALED
195 (5040) 1408 .00 F208 (7650 213420 = E4l18 (10710 310190 ’
E210 (5420) 1514.50 £328 (£430) 234600 ; EATH (12230)  3404.10

£z24 (6100) i 710.60 .- E358 (9150)

. (13750) 3827.40 i

BB/5 141.10 BB83 S173.30 BBSC 23270 BRI SR
& BB8O 14570 7 BB8S 212.00 & BBOA 247.50 BB A0
: : BR3¢ 2440
NOTE : 1. At Present sizes uptc 150 of AR & C seclions are precision built belts and canov bi it il
P8 maiking on the belts
2. In between sizes not listed above can also e supplied on reguest, provicaod ceibory auoniily
prescriped by the company is crdered for.
3. All prices are subject to aleration witouf notice. Local taxes and dulies exire e e eagionloge
are free 10 sell at lower prices.
BRANCH/AREA OFFICES - L AHMEDABAD q BANGALORE 1 BOMBAY
L CALCUTTA O CUITACK L) DELHI
L INDORE 3 JAIPUR 1 KANFUR O LUDHIANA
1 MADRAS 1 MADURAI 2t SECUNDERABAD.
CENTRAL MARKETING OFFICE : Q-1-87. SAROUIINI DEVI ROAD,

REGD. OFFICE :

SECUNDES /\HA - 500 003
[EL. 822099, 825727
TELEX 0425 - 08, ) ;:J\H'? M
GRAM - FENNERIND

3, MALURAL - MELARKAL ROAD, FAADURAL - 625 214



9.7 DESIGN OF KEYS

(1) For motor pulley: For this 5S¢ mm acls whe
availability from PSG DDB s 10 = 18 Cross sectisn
length may be taken considerably the rim widtna. ie}
length = 70 mm.
Checking for shear failure
Torque transmitted = 18 Kgf.om
T
Shear stress T oo mm
bxixd/2
18 x 1u°
e T = .b45 Kgf/mm~
0 x 15 x 50/
This .645 isg well below the value 10 ig./mm:
is the shear stress for the kev materiai ns.
Crushing failure
Crushing stress = --_______________
z (d/2) ~ td/vn
3
3w - A
4L & PRV
O0x 5 ox 23

This is well ceiow = valide 15 Kgf/mm”

the crushing stress to- the Ze> nmaterial ms. He

dimension are sate.

6}

3

-y
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(2) For drive pulley on shatt

Here the key length reduces tc 45 mm as +<-e »im -

width reduces to 40 mm. And the cross sectilon renma

as the diameter remains 50 =mm.

Checking shear failure

o
"
b—
2
@R
L
(2. b C

i
o

<

tg = 1.125 Kgf/mm®

This 1s well less than the f_. value of mild s-e-

Checking crushing failure

to e = 3.2 Kg¢/mm-
I x t/2 x d/¢

This is very well iess than the e valus of milid

steel and hence this kev is safe in its dimensions.

(3) For m/c pulley

As per preferred cimensions rrom PSG DD2 ~or= a

i
@]

the selection is 16x10x70 *2r the 50 mm shaft.

Checking shear failure

iy e it = .88 Kgf/mm~

}._-.
1
-3
(&
=
=)



o
H

16 mm

d

50 mm

The fs wvalue 1is safely below the fz a,us o S

DAoL T 2

and hence the key is sate in design.

Cheking crushing failure

Ixt/ext/2

This value is well below

ct
joia
{
[
(]
.
0
o
-
4]
(o]
P
3
f
?\
3
7
.
[§]
[
o3
(@]
mn

the design is safte.

9.8 DESIGN OF COUNTER ASSEMBLY

This is to count the number of revociutions of

machine puliley.

This constituted 2 pérts namely the transducer and the

counter cum display set.

Transducer Set

The transducer set, is tor the ge

N neratica oI ziocl:

Pulse corresponding tc the revolutions ¢f the mack na DL L

The transducer set censtituted % meta.: rostac.ae anc
proximity switch.

Proximity switch : This ‘= & magnetica_ soherzten

pulse generator. The princinsle otf which is +that mer fhe

obstacle crosses the tace ot the proximity switon = magns*



switch which 1s very sensible inside the proximity gwif

}od
It
@]
]

gets closed thereby giving out & clock pulse.

The obstacle is kept at about 200 mm away Ircx ths
face ot the switch. The obstacie 1is rigidly welded to t
m/c pulley so that when the puilev rotates a2 clock puiss iz
generated for each revolution o7 the m/¢ pullev. The zicox
pulse 1s given at the cleock input of the counter zoircuit

which is explained next.

Counter cum Display set

A simpler counter display circult zan b

m

constructed using IC 74CHZ6.

74CY926 is an advanced technology which cemprises =
4-digit counter, an internal output latch and npn socurcing
driver for T-segment displav, It has an
multiplexing circuitry with four multiplexed outpu-s. The
multiplexing curcuit has its own free running osc.liatcr and

I RS

requires no external clock.

The CMOS integrated circuit

o8
>

. - 1 LR,
iz an i#Z-pin, DRSS

line package. 1t has fcocur decads cocunters, latch arc rescet
inputs. A CARRY OUT pin is available for cascading countars
This pin is essential a numcer of dig:.os Irom

four to eight or more.
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The counters advance orn negative edge ot the

clock. A high signal on the rese- input resets =

to zerc. A low signal on LATCE &

.

ABLE input latcnass ths

count at the output. A high signal on DISPLAY SELFLCT input

selects the number in the counter to

O
o
]
2
f.J
0]

e
[
o

0

}v

o)

signal selects the number in thg  output Lar

arob e he
displaved.
The IC has input protection circultry consisting

=

input should not be allowed tc exceed 12V, The

for this chip is 7-segment common cathode type.

The functiona! description of pins is

Uy
bl

[
3
vy
(]
-y
®

RESET : Asynchronous, active nigh.

DISPLAY SELECT : Active high displays cut

Active low displa

2
et

‘e out of laten

LATCH ENABLE ! Active low ifatches the conditioan

Active high “lows through conditi

to 5V, guaranteed noice margin oo 10 neiss  1AanuUnii;
and high sourcing currernt *for segmantg
The chip = nanuiacturesd o rooonal

Semiconductor, USh

Sy AN e oeasilt oavallable iy [rais For
around Rs.100. It replaces -onvant ona. countar o
latch ICs, thereby minimising the circait conflguration and

cost.



Parts list for the Counter circuit

Semiconductors

IC1 - T4CY926 4-digit counter
Ti-T4 - SL100 npn drive transister
DLS1-DLS4 - FND50U common cathode, 7 segdment disgilav

Resistors (1/4 watt * 5% carbon)

R1-R4 - 1 Kilo ohm

R5-R11 - 56 Ohm

R12 - R13 - 100 Kilo ochm
Miscellaneous

S1 - Push-to-on switch

- PCB, IC, sockets, hardware etc.

9.9 DESIGN OF BELT GUARD

A belt guard is locally fabricated

requirement and is attached Zo the machine by hirges

its maintalnance.

3

D



10.INSTALLING THE SYSTEM

1} First, tne ¥loor woerk s ca

w

ried out =ss per ti
DRG.No.10. At the holes shown in the diagram M1Y =tuas ars

concreted in the floor.

2} The channsl-~1 is mounted over Bed I & I7 = Ngs cf

channel I are mounted at Bed 11 & I1T

b
g
M
o]
ot
Iy

D

{

i

~
O
Ui
O
bt

w
)__3
-y
®
9]
0]
o]
+
™
j
te]
.
=]
=
[V
]
o
o
O
O
pm
n
o
s
]
(0]
.
D
3
D
&
0
ja
w
-t
Y

h

channels and boited.

+) The shaft is mountzsd on the plummer bloc

€]
w
)
@]

ot
o
[8Y

plummer blocks are aligned such that the Shats seats
pertfetcly on the bushes.

>} The cap of the piummer hiocks are replaced and

£} The pullevs are mounted on the shatft & kewveg.
7) -The motor is placed on the bed IV & V and

8) The motcr pulley is mounted on the motcocr shaf:i an

Q.

¢} The alignment of wnich ars mounted e toe and
the m/c pulleve is done. They ars  Heved io e shatt
tightlsw,
)
10
. s
A C s3aa7




12} The proximity switch 1is fixed

suitable place where the obstacle namely the m=ta. 3

welded on to the m/c pulley crosses through the switocn I

done to the motor an

13) Finally the wiring is

switch. Switch is tfixed to the controcl panel.

&}

)

14} Power connections are given between tae

assembly and the transducer.

w,
[¥%)

te the myz =z

ot

w

3
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11. METHOD OF OPERATICN OF THE NEW SYSTEM

11.1 INITIAL ADJUSTMENTS
Detachable end belit 1s remcved. By sw.tz2aing on
the other machine pulleyr, the opressure rollsr i3 set

parallel to the machine surtace.

with spirit level, The

11
3
2
(@]
[
ot
n

the machine pulley,

11.2 OPERATION

The plate which iz Zao be wnrocesssd = f=2d in
between the rollers by means of over head crane. Tas feed
motor 1is switched on. It ig switched off wher th=z —ressure
roller touches the plate. The counter is res2t. Using the
formula given in the earlier pages the amount of fesd, in
terms otf number of reveculticon of machine pulle:r, wer attempt

or trial is calculated.

Now the feed motor is again switched cn and is
stopped when the counter reaches requirag o, of
revelutions. Now, the teed roilers are run by powsr

plate gets r

O
e
}M
[
2
o
4V
(L
0
5
(m
ty
(f
ey
)
(1
(9]
~
(@]
@]
Hi
i
t
Q
"3
o)
@
{2,

when the other end of =

jept 18 reached.
J ; 3 ES - e memy - o — ~ - bt
Again, the == cnoT L2 switched ard . anove
process 15 carriesed out tor ne ot azfeampts =2irsady

calculated by using the enri- fFormulas Thus. =ns

)

fabricated from the plate hy ftrial.s,.

N
£



The belt and the detachable ends are

the shell 1is remoﬁed trom m/c.

11.3 FLOW CHART OF NEW METHOD OF OPERATION

i
'

Do the initial adjustments]|

v

Calculate the nc. of trials
and amount 2t teed per
trial in terms ot HNo. of
revolutions of m/c pulley

Switch on the feed motor
and make the pr.roliler to
touch the plate & stop the
motor.

Reset the counter to zero

1

Switch on the feed motor

& stop it when the counter
reads the number of
revolutions calculated above

Switch on pows
rollers & pla
between roll
other end 1isg

removec

anc



attempts
made = No.c?

trials //////
caiculated.

i~
above

',

~
|

Remcve the she !l

trom the m/c




12. OPERATING INSTRUCTIONS

The pressure roller shouid be exact.w set parzl:

the m/c surface betfore cperaticn.

The counter should be rsset to zero befors ev

i

o

of pressure roller.

<

Close the belt guard when the m/c is und

®

Both motors should not te operatec at the same

ik
m
(b

9

T oDerITIon



13. MERITS AND DEMERITS OF THE SYSTEM

MERITS

1. Comparatively faster and reliable in operatior

2. Meovement of the feed reiier 1s controlied

3. The labour cost is reducea, .

4. From the various eXperimental trials it was foure the

the bending was accura‘se than the earlier oper:

o Adaptability to various thickness,

g. Maintanence cost is Jow,.

7. Smooth operation with respect to various narts

8. Low cost the bparts like puiley, shatt ot %he machins

are made out ot the scrap materials availabls in the
industry campus.

DEMERITS

1. To take out the shell every time atter the oreration.

the belt is to be Slipped oft

T

-

There occurs a negligibliz unavoidable s

l\

and pulley.

[~E o



14. FUTURE DEVELOPMENTS

To achieve precised synchronization of

stepper or servo mechanism ailded by a microprocess

7 Tan be

used by having individual motors at 2ither ende.
A CNC control can be introduced on the abhsva svstem,
which will take care of +the number otf trials, rate 5 Faegd
automatic switching of the two moters. The operats-r = work

is only to feed the values of plate dimensions ans “iameter

of shell to be made.



Machined Components

15.

COST ESTIMATIOCN

Machining Machining
S.No Name of the Qty GCost per Per hour Net Cost Rs.
components hour Rs

i. Machine pullex 2 40 ) LU LS8

o Drive pullev 2 40 3 § ol

3. Motcr pulleyw 2 14 7 SR0R0 )

4, Drive shaft 1 12 i ey

5. Channel-1 2 24 1 LU

t. Channel-I1 4 20 J.5 i
Purchased Items
Sno. Name of the Items ty Cost per Item Net Cost Rs
1. 50 mm Plumimer Block ¢ 300 SO0 D0
2. 72 mm Plummer Block 4400 120080
3. Fenner V-Belt -19¢ 7 291.34¢ YEZ B
1, Fenner V-Beit -2& Z EESESIN RS DESEREINE S
3. M-1680 Stud nut set Tl $ & ( g
&. M-168 Bolt nut =set L S.U Ll ds

Installiing cost

Miscellanesous

Total Cost

~

Lt

€40



16. CONCLUSION

By introduction of this special innovative

system adequate benetits will surely be derived
industrial unit.
It is obvious that the octher units will a.=o

this technique wherever such machine carry out

operation.
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