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I/ SYNOPS IS

The aim of the project is to design and
fabricate a special purpose hydropneumatic attachment
vor a turret lathe, for mechining the motor cover used

‘n 'Meenu' mixies.

At present the job is done manually which
fequires skilled labouf and also it 1s uneconomical to
buy a special purpose machine in a small scale industry
tor this Jjob. Under these circumstances, such an
attachment will avoid heavy investment cost and also
it will permit unskilled labour to carryout the

yperation with a high degrec of accuracy.

The requircment ol the attachment 1
satisfied with the help of hydropneumatic circulitry
consisting of three pneumatic cylinders. One cylinder
s used for chucking and the other two are sequenced to
complete all operations on the job. The sequencing 1is
done by using solenoid valves and limit switches. It

is quite compact and simple arrangement.

The attachment was fabricated and it was

tested for its performance. Its performance was

satisfactory and met with the desired requirements.

Photographs and drawings have been furnished

in ordetn give a clear understanding of the special

purpose attachment;}
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INTRODU cT1lON
1.1. Need for attachment:

Tn recent years, newer fabrication techniques

Lave been developed to satisly the technological demands,
however, emphasis 18 stressocd on altachments.
Y}}tachmcnts are used in varilous fields and machines,
sepending upon the needs to be fulfilled and mode or
aperation,  They allow the use of existing machines for «
ditlerent purpose and thereby eliminatce the investment

cosl on a new unit which scorves the same purposc.

OQur project deals with design and fabrication
of special purpose attachment for machining motor field
Lover. By implementing this type of attachment to a
wnit, the existing capacity of the unit can be increasé@.
This purpose LS found to be very economical. Generally
aﬂuii%?e cial attachment 1s capable of producing only one

type of jobl

1.2. Automation:
1,204 Significance and Development of Machine Tool

Automation

The automation ol a machine tool increases the

sroductivity ol the operator's labour due to Lthe Increasc



in the production capacity of the machine tool. The
operaltor s freed of direct parchipuLion in the
machining process and it becomes feasible for him toO

operate several machine tools at the same gime.

fn the machining of metals (and other
materials), integrated automation of the manufacturing
process 18 accomplished by incorating machine tools into

an automatic trransfer machine O0Or line.

Automation reduces the ]ﬂ\y:sivsz cftort
required of the operator, frees him of tedicusly fcpdtcd
movements and from monotonous nervous and physical
stresses. At the same time, automation requires a much
higher level of servicing, both in setting up the machine
and 1n suhsequent regular operation. Tt lightens the
burden ot phyﬂica1 labour of the operator bv increasing
the share ol required brain worﬁf\

e
As a result of the increase -n production
capacity in automation, the required number of machine
tools 1s reduced and a higher output is achieved ver unit
of shop floor space. E}utomation imparts & rhythmical
pace LO the machining process and ensures stable quality
the blanks and workpieces in all stages of

manufacturef\



1.2.2. Basic Concepts and Definitions:

includes:

N

The concept of an automatic machine tool

the manufacturing process or sequence of
machining operations which determines the
motions of the working members, classified ap
main (directly participating in the cutting
process) and auxiliary (not directly

par;icipating in the cutting process)

operative mechanism of the working members for
imparting the movements of their working cycle

to these members

transmitting mechanisms of the drive for the

operative mechanisms of the working members

self - acting system for con:trolling the
mechanisms of the machine tool to accomplish
the working cycle of machining without the

participation of the operator.

The system of automation of a machine tool

should be considered as an integrated whole.



1.3.1. Operating cycles of Automatic Machine Tools

An automatic operating cycle 1is the whole
complex of periodically repeated movements of the main
and auxiliary working members of a machine tool that are
required to machine a workpiece and that take place under
rhe conditions of automatic control in a definite
scquence, according to definite laws of motion, at

definite sections of the paths.

The cycle in automatic machine tools is usually
»f the closed type, 1i.e., at the end of the cvele each
working member comes to & position which is its initial
point in the next cycle.

A general automatic cycle consists sf  the
particular cycles of the main and auxiliary working
members. The main working members of &an automatic
machine tool participate directly in the cutting process,
though their operation 1s part of the general automatic

cycle.

A semiautomatic cycle includes certain
nonautomatic handling operafions which are accomplished
with the participation of the operator. As a rule, such

operations include loading, clamping, unclamping,



releasing and removing the workpiece, and starting the
machine to repeat the operating cycle. As their name
infers, semiautomatic machine tools operate on &

semiautomatic cycle.

In the setting -~ up mode of operation of
automatic and semiautomatic machine tools the movements
of the working members are manually controlled by the

operatot (or setter—-up) .

1.3.2. particular Cycles of the Operative Members:

In thelr general nature, the cycles of the main
and most of the auxiliary working members are closcd,
repeating cycles of rectilinear reciprocating motions

(much less frequently - rocking motions) .

The particular cycles of the main working
members may be either simple or complex. gimpie linear
cycles are ‘accomplished_ along a straight line. They
consist of rapid approach (denoted by ->%, working feed
(==->), dwéll (0) and rapid withdrawal (<=3 In some
cases certain of these elements are absent and in others

they arce repecated. Tn complex cycles, the main working



1‘4.

Advantages of pneumo hydraulic systems:

pneumo - Hydraulic Devices:

There are circumstances when pneumatic
devices are superior to hydraulic and electrical

equipment. The advantages are:

When compressed air is available no electric

motors or pumps are needed to drive mechanisms.

Compressed air can be used to drive machines 1in
rooms with highly inflamable materials, i.e., in

case where no electric motors can be used.

Pneumatic equipment is safer 1in operation than

electric devices.

Compared with a hydraulic system the {friction
leosses in air pipes and fittings are low. Much
higher velocities of the fluid and mechanisms can
therefore be employed. A flow velocity of
between 10 to 15 m/sec in pipes axre commonly
used, this can be increased to 300 m/sec (e.g. in
air brakes) Pneuamtic machanisms are used to
obtain rotation speeds of up to 10,000 and more

rev./min.
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Because of the low losses pneumatic Systems can
be operated over distances of hundreds of meters

and even kilometers.

The temperature of the surrounding med tum  has
little effect on the operation of a pneumatic

system.

Where higher pressures can be used the pipes and
fittings of pneumatic systems  are smaller,
lighter, and cheaper than those of hydraulic

systems.

Compared with cheap constant delivery hydraulic
systems, a pneumatic systems, with accumulators,
can be run more economically (air can be stored

in cylinders at pressures upto 150 to 200 atm).

The cooling of air during 1ts expansion prevents
the heating of mechanisms of a pressure air
system. Heating ocCccurs in the operation of

electric and hydraulic devices.

No measures need to be taken in air mains tO

ensure the return of jeakage to the tank as 1

[0}

done in hydraulic systems.
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They enable easy and extensive automation and can

be readily combined with other drives.

Low cost of compressed air.

The disadvantages of pneumatic systems are as

follows:—

Large pressure drops and expansion Pprocesses in

pneumatic systems cause of intense cooling of the

>
yied

compared alr. This results in condensation and
even freezing of water contained in the air. As
a result valve and and fittings can become
blocked with ice. In order tO aveid this
condensation and freezing measures must be taken

to remove water from the air.



METAL CUTTING THEORY

1.5. Principles of Metal Cutting:

Metal Cutting represents a machining process by
which a finished surface of desired shape and dimension
is obtained by separating 4 tayer from the parent
workpiece 1in the form of chips, thus being distinctly
differing from chip~less machining like rolling, forging,
extrusion, spinning and similar process. In otherwords
metal forming can be sub divided into several groups

depending on the nature of chip formation.

The process of metal cutting is affected by a
relative motion between the workpiece, held against the
hard edge of a combination of rotary and translatory
movements, either of the workpiece OC of the cutting tool
or of both. Depending on the nature of this relative
motion metal cutting process are called either turning oOF
planning oOr boring or other operation.

Conventionally the translatory displacement O
the cutting edge of the tool along the work surface
during a given period of time is called 'Feed(s)'. While
the rate of traverse of work surface past the cutting
edge 1is designated as tcutting velocity® or simply
tcutting speed’. In the case of a single point turning

it is the peripheral velocity ot the work prece.
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1.5.2. The force system: R

e

The force system in a conventional turning
process 1s shown in the Fig. The resultant cutting force

R is expressed by its components.

Px Feed force 1in the horizontal plane against the

direction of feed (frictional force)

by Thrust force - in the horizontal plane

perpendicular to the direction of feaed

Pz The ‘cutting force' or the ‘Main force' acting

in the direction of the cutting velocity vector.

P2 is the vertical plane, perpendicular to both Px

and Py.

These three forces depend on fine essential
characteristics namely tool geomelry, depth of cut, feed
material and condition of working such as provision of
coolant etc. The influence of speed is ©DotL very

appreciable.

1t is diftficult to calculate, the exact force
acting on the tool under a cutting condition, because 1t
is difficult to trake care of the different variable
factors that come into play in our actual cutting
operation; The exponential formula determining the force

p, can bo cxpressed as under:



Pz Y. K

il
@
he
o
b
0

Cp - Co-eificient, characterised by the work material and

condition of working such as tool coolant etc.

L depth of cut in mm
s feed in mm.rev
¥ overall correlation co-—efficient consisting of

the actual working condition and tcol angles
which varies from 0.9 to 1.0 K again conststs

ol four diflerent co-uelficient

where K = K. KQ x Kr x Kn
Ke correction co-efficient for ccolant
.q correction co-efficient depending upon the

entering angle

r correction co-efficient depending upon the hack

rake angle

Kn correction co-efficinet depending wupon the

material.



member travels in mutually perpendicular directions

(Fig.l ).

Most of the auxiliary working members execute
closed cycle of reciprocating motion. Certain auxiliary
working members may have a rotaryvand, in most cases,
-ndexing cycle of motions for changing the stations OF

positions of the workpieces (spindle carriers of multiple

- spindle automatics, spindle carries oS vertical
multiple - spindle semiautomatics and work tables of
multiple - station unit - bullt machines) or of the tools

(turrets of turret lathes, indexing attachments for
drilling and tapping in single -spindle automatic screw

machines, etc,).
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Fig. 8.l Diagrams of complex cycles of the front (longitudinal) carriage of a semiautomatic
lathe:

(n) only straight withdrawal possible; (D) approach and withdrawal with travel of poth saddle and

cross slides; (c) straight withdrawal and angular infeed with feed of both saddle and cross slides;

(d) retraction of cross slide for tool relicf, angular withdrawal and approach of eross slide and arxgulaf
inteed tu a cam \
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SYMBOL

2. NOMENCLATURE

DESCRIPTION

Machining exponent

Feed

Material factor

Cutting speed

Power

Cutting force

Depth of cut

Machine time

Pressure

Co-efficient of friction
Tangential cutting force
speed of spindle

Dia of component

Dia of cylinder

Stroke length

No. of cutting edges in contact

Arca
Volume
Density

Self weight of parts

UNIT

mm/rev

M/min

Kgf/cm?
Kgt
r P
i
mim

m

mm
min °

Kg/mm?3






2. DESIGN ANALYSIS

Component material - Aluminium

Modulus of elasticity (1) ; 0.675 x lUT N/ mm-
Specitic weight - 0.027 N/cc

Tool material - Carbide tip

Tool bar material . Mild steel

3.1. POWER CALCULATION:

From PSG Date Book PONO: 1201
power required for boring - 13.2 x 10-3% xKxZxV (1.55&15)}‘ﬁ
Where K = material factor = 0.5%5
B = Machine component = 0.94
7 = no. of cutting edges in contact = 2
V = cutting speed M/min = 210 M/min
a = Depth of cut = Tmm
g = Feed/rev = 0.375mm
Power = 13.2x10—3XO.55x2x210x(1.55xlx0.375)0.94
p = 1.831 KW

3.2. CUTTING FORCE CALCULATION:
Tangential cutting force (Fr) - DbB 1Z.1

< X
o - 195 x 10 (k)

hZn



N = Spindle rpm
D2= maximum dia on which cut is taken

FT= 243.086 N

Therefore cutting force F = FT + Friction for:e

3.2.1. TO CALCULATE FRICTION FORCE:

Friction - Force ~ }ixF

Co - efficient of friction (M) for cast iron is given 1in
nand book of Mechanical, Design (Maitra & prased)

From the book for sliding over oil film is 0.15

3.2.2. TO FIND SELFWEIGHT OF CARRIAGE & CROSS SLIDE

To find out the se€ lfweight we have TO find the

volume of carriage parts.

1 Refer Fig — 1
Volume = |+ 2+ 3+ 4+ 5
AD -~ Al - 187 mm?
A4 = 118 x 18 = 2124mm?
A2 = A3 = L x 11 x & = L4mm?
A - 2 x 187 + 2124 + 2 x L&

= 2586mm?



Volume S A x L - 2586 x 390

V1 = 10,08,540 mm?®
! Reler 1Miyg — 2
Volume = 9Yr2h
= /4 x (110)*2 x 10
v2 95033.17mm?
III Refer ¥Fig - 3
Area = 1 + 2 + 3 + 4
Al = 9] x 15 = 1365 mm?
A2 = 39 x4 4720 mm*
A3 = Ab = ox 7.5 x b = 41 .25mm*
Area = 1365 + 429 + 2 x 41.2°
A = 1876.5 mm?
Vo lume = A x 1

= 1876.5 x 196

V3 = 367794 mm”




1V Refer fip — 4

Al = 21 x 9l = 1911 mm?

A2 + A3 = 11 x 7.5 = 82.5 mm2

AL + AD - 2 xllx14.5= 319 mm*

A -~ 1011 + 82.5 + 119 = 231205 ffn 2

v - A xl, = 2312.5 x 242

V4 = 659625 mm’

R —

\Y Refer fig. 5

A = 91 x 50 = 4550 mm2

\Y) = 4550 x 91 = 414050 mm?
\al Reter fig. ©

A = 13.5 x 8 = 108

Vo6 - A x L = 108 x 3472 = 25136 mir
VII Refer fig - 7

\' - 13.6 x 8 x 390

= 42436.59 mm’




Total valume of the carriage

VA =yl + V2 + V3 + v4 + V5 + VO + V7

1008540 + 95033.17 + 367794 + 559625

1

+ 414050 + 26136 + L42436.6

!

2573614.77 mm’

e —

Volume of the cross slide aline

Vi = V4 + V5 + Vo
= 559625 + 414050 + 26130
= 999811 mn’
S —
Density of cast diron (p) = 7150 X 10—9 kg /mm?
weight of carriage WA = volume x P
WA = VA x P
_ 51361.77 x 7150 x 1077
- 17.97 = 18kg
weight of cross slide 'wB = VR x 1

4

= 999811 x 7150 x 10€

i

7.15 kg = 7.5kg

>

U



.3. DESIGN OF CYLINDERS:

CYLINDER - I

total force to he carriecd by the cylinder
- Tangential force (F6) + selfwt (Wi

+ Priction toroe £ f&WE*

For the first cylinder self wt means the total

weipht of the carriage

Ft = 24.78 kgt
Wl = 18kg
Wl = 2.7 kgt
Ascuming factor of safety = 1.5
ToLal force F1 = (1“,1‘ + W . + /L(Wl) s 1.5
= (24,78 + 18 + 2 7) 5
= 68.55 kgl
Normal pressure = Skgf/CM?
A - B/ = 68.55 - 33.71 O
&
R/ VE 13,71 CM?
Dl = L/% x 13.71 = 4.17CM

D1 = 42mm



CYLINDER - 1T

T

il

W2

i

W2 =

+otal force F2

Jressare

A

2
9/4 D 5

L) 2

CYLINDER III

Ascuming

24.78kgf

7.5 kgf

1.125 kg

It

the

(F, * W2 + fAWZ ) x F.S5.

t

33,625 x L.

50.4375 kel
5 kgl /[ CM®
F/p = 50.4375

RS o

5

10.0875 CM?

10.0875

N9 x 10.0875 = 3.59

Iomm

force to be 25kg

25/5 CM*?

cH



Dg = 41T x 5
= 530N
D3 2.530CM
“herefore D 7 2 6mm

e

3.4. DESIGN OF OfL TANKS:

TANK T
Volume of cylinder T vi = 4§ ri hl
= o dz h
4 1 1
Where,
d1 -> diameter of cylinder T = 50mu
hl -> stroke length of cylinder I = 160mnm,
11 . v -
Therefore V, = X (50)2 x 160
’ 4

= 314159.265 mm

=  400000mm>

e e e e

We are provided willi o C.l. pipe ol SOmm iameter tor

the fabrication of the tank

let dg = d& =  50mm

it

volume of tank I Vg safety factor X volume of cyliuder 1



where,

safety factor

volume of cylinderl

Therefore V3

\Y 3

Therfore 600000

therefore height ot

h.

TANK Il
volume of cylinder 11
where,
d7 - diameter ol
h =

the

stroke length of

1.5

>

400000 um?

1.5

x 400000

600000 mm?

TSI

s .
X d§ X h,.3
4
#i_ x (50)2 x h3
4
tank,

3(5.57mm

300mm
s
VZ = X dl X
4
= ﬂiﬂ_ x (L0)* x
4

il

317699 .1172 min

40000 mn?

e

cytindey bl

cylinder [po=

30

30mm



volume of tank I1 =V, 7 safety factor X vol of

satety factor =03
vol. of cy.1l IT = 40000 nm?
Therefore V, 7 3 x 40000

= 120000 mm*

also VA = __1_ x d* x h~”
4 4 4
. b : -
120000 = x (H0)*° X hh
4
Theretore the height of tank 11 hy, = 6Lt LD mm.

70mm.



3.5. To calculate machining time;

Spindle speed (N) = 1440 rpm

FROM HMT DATA BOOK

e ,__,-—-’______'___,-————T——”—
t

pepth of cut (MM) i

|

1
\
Material ~ Tool Material | 0.1-0.4 0.4-2.5

1 Feed mm/rev |

i
| 0.05-0.125 | €.125-0.375 |
1 i

| } 1.5 - 150 65 ~ 105
: _,,_ww____,.____ﬂ_wﬂ__p,.~_w_#,w__“_k,,Aﬁ_%- ________________ _ §
' : ;
i Aluminium i { E
& Alloys Cost alloy 135 - 195 | 90 - 135




Here

1mm

Depth of  cut

so feed is taken as

{ maximum value)

0.375mm/rev

Rapid withdrawel

Rapid withdrawe

140 oy
A E2i |
|
o E22lo
Macth bning O)Etul §w1
+ .
! E
\ En £23 ‘
g ,3._,.__”_,”,_1,,.’_‘,m_,,j]
675 72-5
Machining Rapid
Mky length
Mochining time ( E D = i
Speed X Feed
675 x 60
tll o ) = 7.5 scconds
Laal x 0375
30 x oU 4 5 seconds
tlZ - . 3.5 seconurs
1640 x 00375
Toial M/cg time (I'm) - 7.5 + 3.5 = llsece
S
Fox return stroke:
i) allot 3 scconds fort travelling 140MM
i for 30mm t,, = 0.64 sec => L see
iiv)  ror 72.5MM Loy .0 soee
so rime taken for completing the job
v N T A IR FO.O see Sob T e

I
t



i,inear Velocity (V):

During machining:

L1l 67.5 x 10-°
V = = S —

1l
7.5

o Y
= 30 x 10 Tx 60 = (.54 m/min

v 60 = 0.04 m/min

Vi2
3.5

Puring retrading strokes

c 10-23 x 6
v _ vlio x 10 x 60 - 9.8 m/min

| [

3.6. Selection of Tools:

tn the tool bar three tools arc used. The (irst
two tools are used for boring and stephoring and also for
facing. n order to satisfy these nceds we selecied IS

163 carbide tipped tools.

The third tool is used fTor facing the arms ol the
field cover. when the Llirst tool finishes boring, the
third tool should Like its position and should take a
depth of lmm cut. Facing is doneby moving the tocl from
outside ol the component towards 1 nf;Ld(?. To satisty rthis
necd one of the tool available 1s (502 and hence this

tool is sclected.



the details of the 1502 is given

Qgﬁignution: A cranked Lurning
shank section 1010 tor left
desigbated as:

Cranked turning and facing tool

Style [502 L1010 1S: 3019

r T T T TV

shank

Secr104 h DeSL?“

90

o

|

}

|
10 10| 1010 |

! 1212 | 100

| |

i

\

|

E

i

T
| |
i R R i

+ 5% inlriJ"A_Dpio, + 0.1

me,lm_wkm_,i_ﬂ_"mwwwv;ﬁ_”wg_“_J

7
.
¥
&
R

below:

R

and facing tool having

hand cutting shall Dbe

TR AN

i
i

i
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4. DESCRIPTION OF COMPONENTS

'5.1. Pneumatic cylinders (3Nos.)

ppneumatic cylinders are widely used 1in industrial
applications. These cylinders are also called 1linear

motors and reciprocating motors. The usual cylinder

consists of circular tubc, secaled at both onds, in which
viston and its rod move. The piston rod projets rhrough
cither around the piston rod is controlled by a suitably
designed seal usually containing papcking. A hydraulic
sy pneumatic éylinder transforms the flow of pressurized
flﬁid into a push or pull of the piston rod.

The surface finish of the metal on which the seals
slide 1is very critical, otherwise the seals, which are
sually made of synthetic compound or impregnated fabric

material, would soon become - damaged, and premature

teakage would take place.

The bore of the cylinder tube must be bored o 15
micro inch  finish, because part of the piston rod 18
exposed outside the cylinder, it is usual £oO protect 1t
From coryrosion and abrasion by depositing a ‘hin Layer ol
ihard chromium on 1t after grinding, this must then be
bolished Lo @ smooth finish. piston rods are usually
made of Castiron because of its rigidity and good beayring

Gual LLloery.
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Apart lrom the clearance between the piston and
the cylinder bore, fluid cou 1d also leak a Long the roud,
inside the piston itself to prevent this, static type
soals are used, usually in the form of circular section

rings of synthetic rubber known as 0" rings.

Fluid is ted to the cylinder via ports, which
ciaii be o Lnco rporatad cither in the end caps or in suitable
hosses welded to the steel tubce. These ports are usually
threaded Lo accept one or the many standard p.pe¢ Protings
available care must be taken when designing & cvlinder
not to allow the piston seals Lo pass over oil parts,
othoerwise damage Lo the seals will almost corvainty
resul .

A problem olten facing designers is the need to
absorb the inertia forces of the moving parts &t the end
of the piston travel without over = stressing the
mechanism, as would happen 1if the piston were simply
Al lowed  to hit o the cylinder cnd at o futioospecd. 3
method of overcoming this 1s to provide « rcushion  of
{luid trapped between the plston and the mecharicat Limi.
of travel, and arrange that this fluid be released slowly
at a controolled rate s0 a5 to dncure & sradual
deceleration ot the moving Mmass.

In our circuit we are using 3 <y P inders. Ove

cylinder of gize of 25 x 30 mm used for clamping the

work picce, one 1s ol size 50 x 150mm is a-tached to tho



carriage for longitudinal motion. The third one of size
40 x 30 1is attached to the <Ccross slide 1in order to

pr()vnle cross wise motion.

4.2. Flow control valve (1 number)

ilow ~ control valves are used Lo yegulate the
(low of fluid in hydraulic circuitls. Control ol flaid
flow isextremely important becausc the rate of movement
of machine elements depends on the rate of Ilow ol the

pressurized hydraulic fluid.

A variety of flow - control valves are used 1in
hydraul ¢ civceuils. in our circuit needle valves ave
used. Needle valves have pointed stem that can be

ad justed manually to control accurately the rate o fluid

flow through the valve. Needle valves arc sften made
from stecl - bar stock and are the most Common hodrautdlce
flow - control devices.

4.3. Solenoid controlled pilot operated direction

contronl valve:

pirection control valves regulate the direction
in which the hydraulic fluid flows 1in a circuit. in
most of the direction control valves sliding spools are

used. These spools direct the fluid to various parts of
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the circuit as required. The spools may be operated DY
hand levers, pilot pressure signals, electric motors
mechanical cams or various other devices. A typical
application for a sliding spool direction cortrol valve
is to actudte hydrauliéﬂ cylinders, when the spool is

moving in one direction it directs prcssurlsvd fLuid toe

one side of the piston whiie the other side is connectod

to the tank d rain linc. o move  the cylinder im t ho
oppoustte direction these connection must he reversed,

{n our circult W ara using solenoid
controlled pilot operated direction control valve. The
reason for using pilot operated valve is due to the fact

that smaller valves are aften operated electrically by

solenoids acting directly on the ends o0F “hie BPOGH
lowever , valves having flow rates in excess of about 75
1/min require a seperate pilot control valve, due to the

greater force needed to move the spool.

pressure signals from the pilot vaive act on
the ends of the mainspool shifting it in the requiredl
direction when the right solenoid is energised, the
pilot spool will shift to the left causing a pressure
sipnal throuph the dri 11ed passage to the 1otthand end o
the main spool and thus torcing it to the right

gimilarly encrgizing the left hand will move che main



spool Lo the left. The minimum pilot pressure required

to shift the main spool varies from about 5 Et¢C 15 har.

4.4. Hand lever operated valve (1 Number)

Hand lever operated valve Ls spoot Lype
dircction control valve. lere the motion of the spool 18
achicved by the hand lever. This value is uscd to supply
air to the cylinder which is wused for clamping the

workpieco.

Wwhen the hand lever is pushed forward the spool

0

moves and it will direct fluid to cylinder. Thus Lthe
extension stroke Lakes place and Lthe job gets clamped.
Inorder TO release the Job thie handlever is pushed back
and there by the spool will direct Lthe air in the reversa

direction and hence retraction stroke rakes place and the

job gets declamped.

4.5. Single solenoid controlled pilot operated:

2 position 1 way Direction Control Valve:

birection LOU---

This valve 1s used in our circuil to divert the
working fluid through the flow control valve 1in order to
obtain a ditferent speod  rate. This valve is normaltly
open type. At normal position sf the spool oil enters

throush port 2 comeys ot Chirote T E T RS



/ . ——
IR s
I W



control valve 1is attached to port 3. In order to divert
the flow through port 3, the solenoid valve 1is energised
which causes a shift in spool position. This movement

will divert the t1uid to pass through port 3.

The pilot source is air and 1s taken from the
main Ltine and éonnected to the port provided for (.
Hore air is uscd only For operating the valve.

in order Lo hring thoe {low Soo origt na
condition the solenoid 1is denergised. Pue o this, the
pilot spool returns to its original position and the otl

flows through the 2-1 passage.

4.6. Limit switches:

Limit switches are designed lor remot® control
of automadilc starters, contactors etc. for poth AC and DC

supply.

Limit switches are completely oil tight, waters
tight, and dust proof. There 1is a shaft seal between the
lever and head nd internal diaphragn. geal between the
head and enclosure and an oxternal seal between fne cover
and the body. 0il, water or chips cannobt got into th

switoh.
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Terminals have ample wiring space 0¥ easier
wiring. The contact structure has soiid thermoplastic
barricrs between terminals Lo prevent short circubtiing.
Terminals are serrated toO give & firm grip 1O the

gtraight wire.

The contact of mechanism 18 enclosed in a
phenotiic moulding with a transparent thermoplastic front
cover. The complete unit can he removed and repleed
without the risk of chanping the operting characteristic

of the Limit switch.

Operating Heads (JLSTPR) spring return.

We have selected top push roller type Llimit
switch. [t has a metal roller of 12.0 mm dia. The top
push roller 1is easier to apply because the direction

operation and repeal accuracy is less critical.

Electrical and Mechanical ratings:

Utilisation category . AC 11 and DC 11 as per [TFC
337-2 anc L> 6875 (Part i)y -
1973.

Thermal current (1eh) : PO A

Insulacion Voltage (vi) : 600v AC.



Operational Current and Voltage:

AC 11 Rating . 6 A at 110V.
3 A at 220V
1 .5A at 440V

1.2 A at 550 V.
nC 11 Rating 0.2 A at 110V.
0.1 A at 220V

sontact combination 1 No + L NC, SpPDY

gwitch change over contact.

f'requency ol operation ;2500 operations por hout
Mechanica 6 -
echanical life . 20 x 10~ operations
Enclosure category . Zine dia cost enciosure to 1P
- 65 as per Lo 2147 — L96LZ
Terminal capacity . 2.5mm? solid or stranded

Wiring diagram

change over contact
,@A
15 18
157 (<< / i 16

(Must bo same po larity)



Operating data:

Types

Travel to trip A

Travel to resct from
trip point B

Over travel

Total travel

Force to trip (Max)Kg.

Force to be applied

at a radins of (mm)

. Augualr motion

.

JLSTPR

1.3+

6.8

Linear motion

A =

o
I

O
i

(mm)

+ Maximun

Minimum

Travel to trip
Travel to resut from trip point

Over travel

Total Travel
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5. CIRCUIT DESCRIPTION

our hydropneumatic circuit contain rhred
cneuamtic cylinders using which various operations such
o3 chucking, facing and boring are done. The sequere ing
of the circuit ig carried out by using various solenoid

valves and limit gwitches.

The working ot the circuilt can bao explu]nvd as
follows:

Comprcssed air at u pressurc of 5 Kgf enters the
junction 1. The air from gN - 1 1s diverted to JN=-2
and JN=-3 . A part of this air used for the extension
stroke ol the cylinder—I[T which 1is used for hwolding the
workpiece. in order LO control (Lo  extension and
cetraction strokes of cylinder—[II, a hand lever operated
valve is used. when the hand lever 1is operated. the ailr
“rom JN -2 is diverted LO the 1inlet ofr cutlet of
cylinder—ILI and hence the chucking oOFr releasing of the

workpiecce takes place.

Now Lhe machining of the component is done by
sequencing the cylinders I and . In order to start the
sequcnCcing the push button is pressed, This will actuate
the solenoid valve - 1 and hence the air from JN-3 passes

through the soulenoid valve - 1 and opoerates pilo:



operated galve — 1. bue 1O this the pilot operated vaive - Towi il
divert the pressurised air from JN - 3 to the oil tank- 1.
valve - 1. The pressurisaed air causes the oil from the
oil tank to enter into the normally opened sotenoid
operated pilct control valve and 1s diverted into the cap
end ol the cylinder - L. As Lhe piston extends Lo«
distance of 73mm it will turn the LS-1 on. This inturn
will actuate the solenoid operated pilot control valve,
and hence the oil 1s diverted into the [low cent ol
valve. buce to this, reduction in piston specd  takoes
place in order to achieve smooth {inish. Whenﬁthc piston
further oxtends Lo 67mm ot o« slower rate, the Fs-2 s
turned on. This will actuate the solenoid valve-3 and
henve the air from JN—-2, passes through solenoid valve -
5 and operates pilot viave—2. bue to this the pilot
valve-2 will divert the pressuriséd air from JN-2 o the
oil tank-2. The pressurised air causes the oil to coter
into the cap end ol the cylinder = LI anc causes  1LLs
extension. When the piston extends Lo a distance of 30mm
it will turn LS-3 on. This is turn will actuate the
solenoid valve-2, which causes the py-1 to change its

posLLion andd thereby the retraction stroke ot sytinder—1

takes places. At the end ol the retraction stroke of
cylinder - 1 LS-4 1is turned on, which will actuate the

solencid valve-4 and cause the pilot valve-2Z to change

its positiomn. bue to this the retraction stroke of
cylinder-I1 takes place. Thus the cyele is completed
and  the cylinders return to tie hame posit-on. nis cycle

is repeated apain hy pressing tho push button.
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0. FABRICATION DETAILS

6.1.1. oil tank

1. 50 x 300mm
2. 50 x 70mm
Material - Mild steel pipe

NOS .

[\

Quantity -~

Machines used - LLathe, drilling machine, milling machine,

culting machine and clectric arc we Lding

pipe of diameter 50mm is taken and cut 1o the

requircd length using 4 cutting machine. The piece thus

obhtained 1s loaded on the centie lathe. in the lathe
{irst facing 1is done so that ends are finished. Then

0.5mm turning is done for a depth of 25mm on the inside
surtace of the cylin der. This boring 1is done in order

to suit properly the covers and the inside p.ate.

The piece is next hetd in the lixture srovided
in the milling machine and the outside surface (I
milled. Milling operation is done on TWo spots at d
distance of 15mn from both the ends. At rhese WO gspots
holes are drilled using drill bits of dia &.imm and then
tapped using 1/8 B.S.P tap. These holes &t sither ends

form the inlet Gl oonrlet. Phireco oarealar SRS TR

(hicknes out of which 2 18 ofF Stpmm dia and one LS ol



4. 6mm dia is required tor closing both ends ol the nipe

and one to be kept just pelow the inlet. The slates are

obtained by cutting thin pieces from shafts of
appropriate dia and then finished in lathe. The plate
which 1is used as inside plate 1s placed in drilling

machine and holes are drilled throughout. The purpose of
this inside plate 1s to make uniform flow of air  and
hence to pressurize the oil uniformly. The plates are
kept in the proper position and then welded using

clectric are welding.

Refer fig. 8

6.1.2. Junctions (2-3way, 1-4way, l-5way)

Material : Aluminium
Machines used - Milling machine and drilting machine

Quant ity - 4 Nos.

The rectangular aluminium block which i
available is placed in the milling machine anc «'1 the

Faces are milled so that they are perfoectly paratiel.

Refer tig. 9

The block is then placed in drilling machine.
Oon the face B at a distance of 25mm, & 6pmm  hole 1s

drilled for a 1length of about 100mm. On the face L'
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required no: of holes are drilled at equal distance unt il
they meet the previously drilled hote. All the holes are
then counter bored for a Jength of 1Z2mm using a drill of
dia 8.7mm. The countertr hored holes are then tapec using
1/8" BSP for a depth of 12mm Adaptors are fixed in the

holes and the junction are recady lor usc.

6.1.3. Tool Bar:

Material ; En8
Size - 30 x 30 x 210mm
Quantity o

Machiner uscd Milling machine
Drilling machine

Culting machine

The Lool usced i3 combination Lowl in which

'hiree tool tips are fixed to a single bar.

The tool bar is fapricated as follows:

En 8 rod of square Ccross soction Is oub to a
lTength of  210mm by us ing a willing mac hine. ALt the

faces of the square rod 1is levelled by milling. Then the

o

rod is loaded on the drilling machine and at a distance
of 15mm from one end hole of 10mm dia is drilled at an

angle of 45°., ( As shown 1in drawing). Then at a distance



of the first hole, another hole

cen rtre
at a distance of

ol 40mm {rom the
as previous is drilled. Next 27mm Lrom
hole of 10mm 1s drilled at

entre of second hole, a
is made square

the ¢
the drilled hole

an angle of 70° and then

by filling.

o holes carbide tipped tools are

In the first tw
[SO 2 type

In the third hole

inserted for step boring.
tool s inserted for facing the ends ot the arm.

6.1.4. Cylinder Mountings:

for the cylinder I (50 x 150mm)

a) Mounting
Material - Mild steel
Machines used - Milling machine, drilling and
cutting machine
is cut

f size 100 X 100 x 10mm

A metal plate O
by using @ cutting machinc. All the laces of the plates
Next the plate is

Levelled perfectly by milling
and

are
dritling machine nole of dia 20mm 18
which the

mounted on the

drilled at the centre of the plate through

piston moves freely. Next 4 holes of dia Jmm are drilled
At the bottom

inorder to fix the cylinder to the plate.
of the vlate TWO more holes of dia 3mm are drilled and
tapped inorder to Uix the plate O the saddle.
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b) Mounting for the cylinder of size 40x30mm

Material . Mild steel
Machines usced: Milling, cutting and drilbing

machines.

A metal plate of size 150x100x5mm 18 taken and
it is bent by hammering in the form of angle plate. Two
holes of obmm dia 1s drilled on vortical side. Thias side
io tixed o the plate of Lhe ¢ross slide 1o which gpritde
waysoo are pr‘()\/i(l('(l. 1n ordey Lo provide support A
rectangular plate of 20x5mm and of 150mm length 1s Pined
in between the angle plates. The cylinder 1s mounted 1in

the horizontal plate by means of clamping.

Refer fig. 1l.a & 1l.b

6.1.5. Tool Holder:
Material - Mild steel

A plate of the shapoe as shown in the fiesure is
machined 1n the milling machine. A hole of dia tOmm LS
dritled. A rod ot dia 10mm threaded at ends is provided
vertically in the saddle to which @ spring 1s inserted
and above the spring the plate inser red throuph the 1 Omm
hole which have been dridled. Above the plate « nut ot
provided. The tool bar is kept below the nlate and whern

the nut is  tightenes the plate will exert & Tl b o
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pressure on the tool bar and will hold the tool rigidly.
The spring is provided inorder to releasc the plate when

the nut 1s loosened.
6.1.6. Work Holder:

Work holder consists of two parts as shown 1in
the figure. The Femalec part 1S tightened to che spindle
and rotates along with the spindle. the female part 1is
hollow and 1is tappered inside. fhe male part is conical
in shapce and machined in such a way that 1l suils exactly
to the taper portion of the female part. The conical
shaped male part while holds the workpiece at its higper
end 1is made flexible by cutting three thin clois alt &
space 120°. At the smaller ond of male part & nollow

shaft is provided, which 1s connected to the collet.

As the handle of the collet is pushed the
fomale parct gets inserted into the male part. The female
part compresses the flexible male part and due to the
pressure the work will be held firmly. On releasing the
handle the pressure will get released. Thus by employing
this work holding device the job can be loaded and

unloaded very easily.



6.2. ASSEMBLY

The assembly of the

can be done in three stages.

hydropneumutic attachment

1. Assembly of components
9. Blectrical circ uit
3, Testing

6.2.1. Assembly of components:

The cylinder-l piston 18 fixed to the base
plate of the saddle and as the piston moves ‘he sliding
member ol the caddle on which the Lool bar is fixed also
moves.

The mounting of the second cylinder is
connected to the base plate of the <cross slide. The
mounting in o in the torm of LS hracket and the oy ndoer
is clampled on 1it.

The third cylinder 1is clamped near the head
stock and connected to the handle of the ¢ollect chuck

through a linkage.

A mild stecl plate 1s welded to the side of the
lathe in order to accomodate the valves at appropriate
position. After fixing the various comnonents



connections are given O each other with the help of

plastic hoses as per the circuit diapran.

6.2.2. Electrical circuit:

FFor clectrical conncctions, connectlors dre
usecd. from all the solenoid valves negakbive load 18
connected to the negative tead of the connection. The

positive lead 1s connected to the 1imit switch and from
the limit switch the connection 1is given to positive lead
of the connector. gimilarly from all other valves,
conuections are given O the connector througnh the timit
switches. Finally the power supply s eiven Lo the

connector.

Thus the assembly 1s completed.

6.2.3. Testing:

After fixing 411 the components, the tool bhar
is mounted on the tool post. Before —esting, the

following parameters should be checked.

1. Checking centre height of tool

Afrer [ixing the tool in the tool holder the
centre height of the cutting edge with respect LO machine
centre 1s checked. 1f the centre heighrts do not

cotncide, suitable shims may he used.



2. Checking parallelism;

There are various methods to check the

parallclism of the attachment.

They are,
1. straight cdpoe mel hod
2. spirit Level (or) optical method

3, microscope me thod

A spirit level is placed on rhe attachment and

parallelism is checked at ditrerent places.

3. Checking straightness:

The straightness of the cylinder piston 18
checked by using dial gauge. The stylus of the indicator
is made to touch the piston at one end by applying small
amount of pressure and it is moved along the pistoi. if
the deflection O f indicator dial is  same within the
1imits thoughout the length, then the pisten =S said tc

pe straight.






Machining cost/hr.

Milling

Lathe

brilling

Labour

Material cost/kg.

Mild

steel

Aluminium

M.S.

n

38

Pipe

COST ANALYSIS

- Rs. 45
- Rs. 20
~ Rs. IH
- Rs 10
- Rs. 19
-  Rs. 60
- Rs. 35

- Rs. 26



PURCHASING COST

COMPONENTS OryY COST/UNTT
Rs. P.
1 Pnevmatic cylinder
a) 50 x 150mm 1 1180.00
b) 40 x 25 nm | 528 .00
¢) 25 x 30 mm b 375.00
2 Solenoid valve 3 port
2 position normally closed (C 102) 4 525.00
3 bovble pilot valve 572 way
L BSP (C 06) 2 321.00
4 aolenoid valve 3 port 2 position
single pilot operated (C 304) { 1200.00
5 Hand lever valve
5/2 way %" Bsp (C 31) L 4320
O Plow control valve
LrOBSP (C299) 1} 355.00
Uit ver hammer limit switches 4 [SICAREIY

TOTAL
COST
Rs. P.

LIB0.0GD
528.00

375.00

2100.00

642 .00

1200.00

i~

2.00

e
ot

EUPNEY



LOMPONENTS QOTY COST/UNIT TOTAL COST

Rs. P. ks. P
Brass Union %" BSP 52 10.35 538.02
Brass nut 4" BSP 52 0.25 325.00

Erass alive %" BSP 62 1.25 7.5

Hrass union /87 BsP 5 G.oh MA
Brass nut  1/8" BSP P L.10 20.5

urass oiive 1/8" BSP 5 L.25 6.25
Nylon tube ¢  Omm 1lmis 9.00 a4, 00
SAR 40 oil 1 liv  27.50 27.50
Bolts, nul & washer units - - L8 .90

10034.60
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Time requiring for machining = 11 hrs 15 min

Iime required for fittings = 2 hrs 30 min
Total time = 13hrs 45min
Labour charge = Rs. 137.50
Total [abrication lixpense = Rs. 1019020
SPurchase cost = Rs.10034.60
Total cost = Purchasc cost + Fabrication cost

Totral cost = Rs. 11,053.80
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9., CONCLUSION

The model fabricated 1is viable and easily
operatable attachment for a 1lathe. The manufacturing
details and operative credibility of the attacnment has
heen successfully demonstrated. - It facilitates mass
production of accurately machined products since it can

e easily installed and operated.

The attachment can be used on only turret lathe
and could be operated by a semi skilled operator. The

possibility for automation increases its operative value.
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