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SYNOPSIS

Oil hydraulics is a versatile source of power. The rapidly emerging trend
for using hydraulics has given a new dimension for he word 'AUTOMATION'
in indusﬁy. It is the intricate process in which many of the engineering,
scientific, social , economic and other aspects are closely inter-related making
them a sort of union where the opposites combine with expediency called for
the development of the process.

Coconut is an important oil seed and cash crop grown in asian , south
pacific and south american countries. The husk, the shell and the copra are
useful products besides the leaves and stem. It has both industrial and
agricultural uses . Due to this it is preferred by foreign buyers. since , the coir
pith is voluminous it is required to compact it for economic containerisation
and profitable export.

This project 1s to design and fabricate hydraulic press for "COIR DUST
COMPACTION" process of 150 Ton capacity. This press compacts coir dust
in the form of briquettes of required size. The press uses hydraulic cylinders
and power packs for compaction.

This project is designed for better utilization of power pack to maximum
extent that would result in minimum power usage, better handling, improved
production, less idle-time and reduced production cost, these factors make this

power press as a versatile unit for export of coir dust.
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INTRODUCTION

1.0 HYDRAULICS AND FLUID POWER

Fluid power is the muscle that moves industry. This is because fluid

power is used to push, pull regulate or drive virtually all the machines of

modern industry.

Fluid power has the advantages in the following four major categories
. Ease and accuracy of control

» Multiplication of force

. Constant force or torque

. Simplicity, safety and economy

1.1 COMPONENTS OF A FLUID POWER SYSTEM :

There are 6 basic components required in a hydraulic circuit,

1. A tank to hold the liquid.

2. A pump to force the liquid through the system.

3. An elastic motor to drive pump.

4. Valves to control liquid direction, pressure and flow rate.

5. An actuator to convert the energy of the liquid into mechanical force or

torque to do useful work.



6. Piping, which carries the liquid from one location to another.

O1l hydraulics is a branch of science for transmitting and controlling
energy through the medium of pressurised oil. It is postulated on

Pascal's law named after Blaise Pascal who enunciatéd the law.

The law states that " Pressure applied anywhere to a body of confined
fluid is transmitted and diminished to every portion of surface of containing

vessel”. The mathematical expression to above statement is given by

F
P =—
A
Where,
P = Pressure
F = Force
A = Area

In hydraulic system, the pump pumps the fluid from reservoir to the
discharge pipe which are controlled by valves. The three control system

which are widely used in hydraulic systems are



(a) Control of liquid pressure
(b) Control of liquid flow rate

(c) Control of direction of flow of fluid

Hydraulic motor and cylinders are used for developing rotary and linear
motion respectively. The pressurised fluid is directed by valves to the
actuator and the speed of actuator depends upon flow rate. The seals are
provided to arrest the leakage of fluid. The relief valves are provided to

arrest the flow to the reservoir if the setting pressure is reached.

1.2 ADVANTAGES :-

It's advantages over conventional systems are listed below.

1. Variable speed :
- Possible by controlling the flow of fluid using flow control valve
2. Reversible :
- This is done by use of direction control valves.
3. Over load protection :
- A pressure relief valve / unloading valve / reducing valve protects

whole system components from over loading



4. Compact :
| - Because of high speed and pressure capabilities they have a very
small weight to power output ratio.
5. Predictable performance :
- Losses are minimum due to less number of moving parts and so
gives expected performance.
6. Self automated lubrication :
- The o1l which is used in the system also acts as a lubricator.

7. Noise vibration control :

- Due to elegant and simple control systems, it does silent operation
and no vibration is produced.

8. Longer life .
9. Flexibility .
10. Efficient and dependable .

11. Simple installation .

12. Easy maintenance .

1.3 APPLICATIONS :
The merits of hydraulic system are

1. In machine tools like planners etc.



2. Earth moving equipment (Paving M/c.)
3. Hydraulic transmission (presses)
4. Material handling equipment

5. Hydraulic pumps for power transmission in injection moulding M/c.

1.4 PROBLEM DEFINITION :

Coir pith is a bye product in the process of defibring coconut husk.
Corr pith is fluffy and occupies more volume. But, it finds an extensive

use as a manure for germination of seeds and for industrial applications.

Processed coir pith is preferred by foreign buyers and so it has a high
export value but since it occupies more volume, it needs to be compacted
for economic containerization and profitable exports by saving

freight charges. So, the idea is to compact the coir pith in the form of

briquettes.
1.5 CONCEPTUAL DESIGN :
This project aims at compacting the coir dust by the use of hydraulic

press. The coir dust is compacted in the form of rectangular slabs of

different sizes as required by the customer.



The slab sizes is required by the customer are :

Size no. Breadth Length Height
mm mim mm
1 390 1170 30
2 390 970 30
3 390 770 30

The hydraulic press is designed and fabricated along with the power
pack and its accessories. The punch and die are also designed and fabricated
as per the size requirement. Vane pumps are used to pump the flow from
reservoir to main cylinder and ejection cylinders. The punch is attached to
the main cylinder and process of compaction is effected by use of DC
valves.

The finished products after compaction process are removed from
the press by lifting the die assembly with help of ejection cylinders which
lifts the die. The ejection cylinders are controlled for their flow rate with use

of DC valves.

0



The ejection cylinders are very small in size when compared to main
cylinders and so their volume flow rate differs from that of the main
cylinders. The reservoir has a capacity of 1100 lts and 1s completely sealed
to ensure dust free environment. The oil in reservoir is also cooled by a shell

and tube type heat exchanger. The oil is also filtered by separate

off-line filteration.



2.0 POTENTIALS OF COIR PITH.

The elastic cellular cork like material forming the non-fibrous tissue
of the husk is reffered as coir pith. Nearly 10,000 nuts yield one tone of
fibre and an equal amount of pith.The coir pith is also called as " coco peat"

After composing with pluerotus fungus , it is called composed coir pith.

2.1 PHYSICAL PROPERTIES :

Bulk density (g/cc) 0.1525

Particle density (g/cc) 0.4916

Porosity (%) 76.77

Volume expansion of 100 ml (%) 22.92

Moisture on dry sample (dried at 105° C) | 11,.90% by weight

2.2 CHEMICAL PROPERTIES :

PH 5.89
Nitrogen (%) 0.68
Phosphorous (%) 0.09

Potassium (%) 0.78




Calcium (%) 0.84
Magnesium (%) 0.36
Pentosan (%) 9.48
Iron (%) 0.07
Manganese (PPM) 64.50
Zinc PPM 80.00
Copper (PPM) 3.10
Lignin (%) 30.00
Total phenols (mg/g) 50.00
C : N ratio 60.10

2.3 ENRICHMENT OF COIR PITH

The efficiency of coir pith could be improved by enriching it with
other organic manures as well as inorganic nutrients. This is achieved by
using coir pith as a bedding material or by the addition of required nutrient
Element during composing.

2.4.1. AGRICULTURAL USES OF COIR PITH

Coir pith is used as a source of organic manure and also as soil

amendment.



WHY BRIQUETTING ?

The coir pith is preferred by foreign buyers as it is bio-degradable,
has high moisture retentivity and soft texture for easy penetration of roots
and better permeation of nutrients. Coir pith is exported through closed
containers. As such a container of \20 ft. will hold onIy about 1000 kg of
coir pith, if it is converted to briquettes it will hold 12000kgs. This
briquetting is very essential for profitable export as it saves ocean freight.
The fibrous nature and spongy structure of coir pith provides opportunity for

using it as a soil conditioner. With water, these briquettes will attain original

structure,

Since, huge quantities of coir pith is available in south India,
Profitable use of this pith will go a long way in improving the economic

condition of the farmers, besides providing oppportunity for employment

through cottage industries in rural sectors.
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3.0 HYDRAULIC ELEMENTS

3.1 PUMPS:

Pumps convert mechanical energy
in to hydraulic energy. Hydraulic energy is a combination of
potential (pressure) and kinetic (flow) energy. Pump creates the
flow and the pressure is due to external resistance. Pumps used in
hydraulic systems are positive displacement types. These pumps
trap fluid in discrete segments and force it out at the delievery,
thus displacing a fixed volume of fluid per revolution. Pumps that

are considered for the press circuit are discussed below.

GEAR PUMP ;

The external gear pump is the simplest and the
most commonly used variety of pump. It consists of two spur of
equal diameter meshing with each other and enclosed in a body
with two intersecting bores, with suitable bearings in the end
covers. One of the gears is driven by the external source such as

electric motor. The rotation of gears creates a partial vacuum in

12



the chamber formed by the gear teeth coming gradually out of the
mesh. Oil from the pump is sucked in to the chambered carried
around between the teeth to be forced out of ithe delivery port by

the pair of teeth coming into the engagement.

The performance of the pump depends upon
both the volumetric and mechanical efficiencies. Volumetric
efficiency reduces with wear of rubbing surfaces. Present day
pumps are therefore provided with built in features to compensate
clearences. Gear pumps are fixed in common application for

constant volume hydraulic system and lubrication in gearboxes.

4. OUTLET PRESSURE AGAINST
TEETH CAUSES HEAVY S1DT-

LOADING DN SHAFTS AS
INDICATED BY ARROWS.

OF PRESSURE PORT AS
TETH GO RACK INTO
MESH,

QUILET

DRIVE GEAR

.H
2. "OIL 1S CARRIED AROUND

HOUSING IN CHAMBERS b, VACUUM IS CREATED HERE AS

FORMED BETWEEN TEETH,
| TEETH UNMESH. OIL FNTERS FROM
HOUSING AND SI1DE PLATES, .. RESERVONR



Advantages: -
1. simplicity and compactness
2. low cost
3. less sensitive to contamination

4. High operating speed.

VANE PUMP :

Sliding vane tube pump is the most commonly
used type in machine ool hydraulic systole. The pump consists of
circular rotor mounted eccentrically inside a circular stator ring.
The rotor has suitable slots to accommodating radially moving
vanes. The vanes of similar width as the rotor, press against the
stator ring to provide the radial sealing between the adjacent
chambers and hence between the inlet and outlet ports. The pump
construction lends the flexibility providing variable delivery

feature built in to these pumps. Vane pumps are basically of two

14



types. Unbalanced type is having the suction and the delivery
ports diagonally opposite and hence the rotor will subjected to an
unbalanced load, thus limiting the working pressure to about 70
kgf/cm”2.in the unbalanced vane pumﬁ design, the load on the
rotor is balanced by providing a pair of diametrically opposite
suction & delivery ports disadvantage of this construction is that
it cannot built with a variable delivery feature. Balanced type of

pump are generally used for pressure up to 170 kg/cm”2.

Tam ANG SURFACE

2015 LARRIED ARQUND

RING (N PUMPING CRAMEE RS A SIDE LOAD Is £xERTED
ON BEARINGS BECAUSE
PUMPING OF PRESSURE UNBALAMNOF,
CHAMBERS

FCCENIRICITY
SHAFY /

SulLT

o |

-
Y. O ENTERS A SPACE
BETWEEN RING AND

3 AND IS DISCHAR
ROTOR INCREASES 0% DlsCnarGp

A9 SPACE DECREASES.

CATIING VANES

In a single vane pump the centrifugal forces of

the vane provide contact between the vane tips and the cam truck.
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This being dependent on the speed does not provide for uniform
sealing conditions. This drawbacks overcome by pressurizing the
underside of vane taking sufficient care to balance the forces on

the vane to avoid the excessive wear of the cam truck.
Advantages : -

1) low cost with respect to power output

2) less noisy

3) long service life

4) Variable delivery and pressure compensation features are

possible.
PISTON PUMP:

The reciprocating pump is the simplest type of
piston pump. These pumps are generally restricted to lubrication
systems because of the fluctuation of flow. The swash plate
design of axial piston with port plate valuing is commonly used
design, because of simplicity valuing and compactness. It consists

of cylinder block with several piston placed in the bores parallel

16



to the axis of rotation. As the cylinder block rotates the piston
held pressed against the inclined plate (swash plate) reciprocate in
their respective bores thereby drawing in oil from the inlet port
and forcing it out through outlet port. The width of the bands in
between the two ports are as to avoid any inter port leakage
during crossover of the flow passage on the cylinder block from

low to high pressure side and vice versa.

These pumps are compact and can
work with maximum operating efficiencies (volumetric efficiency
90-95%, overall efficiency 80-85%) at operating pressure ranging
up to 400 kg/cm”2.they are therefore commonly used as in high-
pressure ap'plications such as presses. The variable delivery
feature of the pumps renders their use as a pressure compensated

pumps for economical power utilization in different types of

systems.

17



3.2 PRESSURE CONTROL RELIEF VALVE
RELIEF VALVE:

Relief valve protects the other elements in the
system from excessive pressure by delivering the excess fluid to
the tank when the system pressure tends to exceed the set valve,

The pre load on the spring determines the system pressure and can

be adjusted.

The pressure at which a relief valve cracks open
is termed as the cracking pressure. The pressure when the valve is
fully open to bypass the full rated flow is full flow pressure. The
difference between the two is due to extra compression of the

-spring at higher valve opening,

W
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RELIEF VALVE
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Ball and poppet valves suffer from high-pressure
overrides and chatter spool type compound relief valves (of direct
acting type) provides stable and smooth operation with superior

pressure-flow characteristics.
UNLOADING VALVE:

These valves are used to off load the pump flow
back to tank at a low pressure when nit required by the system
unloading helps in reducing considerably the generation heat due
to unused energy in the system. The primary port pressure is
independent of spring setting in the valve. On receiving in the
remote pilot signal, the spool lifts against the spring to unload the

pump flow in the reservoir.

COUNTER BALANCE VALVE :

These valves provide sufficient backpressure in
all hydraulic systems to balance a weight or load to prevent its

descent due to gravity. It consists of a relief valve and a pressure

free flow check valve.



PRESSURE REDUCING VALVES:

These valves are used to maintain in a
secondary branch reduced pressure, which is lower than the relief
valve setting. Unlike relief and unloading valves, these are
normally open two-way valves, which receives the actuating

signal from the downstream side.

For a given pressure differential across the
orifice, the flow rate can be varied by changing the flow across
section Ag. A major disadvantage of these simple devices is that
any variation in load pressure affects the flow through the valve
because of the change of pressure across the orifices. Pressure
compensated flow control valves provide constant flow for any
particular valve setting by maintaining a constant pressure drop
across the orifice. Change in temperature and the corresponding
change in the viscosity of the oil do affect the flow rates from the

offices type valves. To overcome this problem, temperature

compensated valves are used.

20
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3.3 DIRECTION CONTROL SYSTEMS:

These valves are deployed to steer the flow
to selected slow paths in any port of the circuit. The spool type
valves both of the linear as well as the rotary movement is
devised for the purpose. Owing to the feasibility of application on
different modes of control for their operation the linear spool
valves are the most commonly used types. Many different mode
of actuation are possible in direction control vaives. Manual
control is the simplest where the spool movement is achieved by

movement of a lever.
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PILOT OPERATED SOLENOID VALVES:

Where high pressure the large flow rates are involved
solenoid directly cannot operate the valves. Hence a two stage
electro hydraulic valves are devised. In such valve a low pilot
pressure supply from the first stage solenoid valve is used to shift
the spool of the main valve by providing restriction in the pilot

line regulated speed of spool shift is obtained.

CHECK VALVE:

Check valve (non-return valve) is used to control the
direction of a flow in a circuit to the extent that they permit flow
in only one direction. Commonly used modification from the
standard design is the pilot operated check valve. These valves are

operated as a pilot préssure to permit flow in reverse direction but

can control standard valve.

23



PILOT CHECK VALVES:

Four types of check valves are used for pilot service. These
are the normally open type, normaily closed type, and barrier type

and decompression type.

NORMALLY OPEN TYPE:

This type will permit flow in either direction until a pilot
pressure of sufficient magnitude is placed on the pilot connection
to force the poppet tightly against the seat. The poppet acts as ram
and closes off the line the seat is smaller in diameter than the
main bore. Pressure in one direction acts on the shoulder area of
the poppet, consisting of the major bore diameter minus the seated
area, and causes it to open if there is no pressure on the pilot line
or if there is insufficient pressure to balance out the areas.

Pressure in the opposite direction is effective against the face of

the poppet.

24



NORMALLY CLOSED TYPE:

This shows a normally closed, pilot-operated check valve. This
valve will permit free flow in one direction. In the other direction
the flow is stopped until a sufficient pilot pressure is applied on
the pilot-piston assembly to force the poppet off the seat. Note the
relative area of the pilot-piston and the seated area of the check
poppet. The ratio between the pilot-piston area and the seated area
of the poppet will determine the pilot-line pressure necessary to
upset the poppet and urge it against the spring. A flow through the
valve from either direction will impinge in the face of the pilot
piston adjacent to the poppet. If this flow meets the resistance, it
can reflect pressure against the pilot piston face (and negative part
or) all of the pilot pressure, so that the poppet will tend to close
against the seat. If the valve is used to divert fluid to a low-
pressure area, this may not be a problem. But if the valve is used
to divert fluid in to another high-pressure area, performance may

be very unsatisfactory.

25
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Mormaly clesed pilot operated check valve.

BARRIER TYPE :

A barrier sleeve is provided to minimize the difference in areas.

The actuating piston is of relatively small diameter just large

pressured poppet towards the spring and open the passage
between the ports. The poppet between the barrier sleeve and the
piston face is drained to a low-pressure area. Valves of this type
provide a control for the stored energy in an accumulator the high

velocity flow from the accumulator is isolated from the actuating
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piston so that the pilot pressures taken from the accumuiator will
not be nullified when the pilot valve opens the two main ports to

each other.

3.4 ACTUATORS:

It converts hydraulic energy into mechanical energy. They

may be a motor or a cylinder.
HYDRAULIC MOTOR:

Most of the hydraulic pumps can principally function as motors. Hydraulic
motors are in principal constant torque devices and have flat torque-speed

characteristics, to a given specific output flow and a set system pressure.

HYDRAULIC CYLINDERS:

Cylinders provide a linear drive and are the most
commonly used hydraulic devices. A cylinder essentially consists

of a piston located in a tubular housing and a piston rod passing

27



through one of the end covers. The ports provided in the end

cover permits entry and return of the hydraulic oil.

Standard cylinders are generally made of cold drawn
seamless steel tubes. The tubes are bored or ground and finish
bored to the required size. A surface finish between 0.2 to 0.4
micrometer 1s generally desired, especially when using rubber
seals for piston. The pistons are of high grade CI, mechanite or
bronze. Sealing elements such as O-ring, piston rings, cup seals

are used for the piston.

Piston rods are made of medium carbon steel or case
hardened steel depending upon the application and service
conditions. The rods should be strong enough to prevent buckling.
The rod 1s supported and guided by a bearing in the end cover O-
ring or multi lip seals are generally provided for rod sealing. The
end cover is made of high-grade cast iron or steel. They are either
screwed to the tube or held together by the rods. Supply ports are
provided on the end covers. They are located at the topmost point
with respect to the cylinder mounting to enable automatic

scavenging of trapped air.

28



CONSTRUGTION OF HYDRAULIC () [MIZIRINAS "

3.5 ACCESSORIES:
FILTER:

Contamination of oil in the hydraulic system is the single
biggest source of failure of hydraulic components and system.
Filtering media offers resistance to flow where by the
contamination in the fluid is retained back from flowing through
with the fluid because of fineness of the flow passage and
tortuous flow path. Filters are integral units housing the ﬁiter
clements in the intended direction, The filter cartridges are

generally held in position by a spring. Often the filter housing

23



include a valve to bypass the unfiltered fluid to a down stream at

pre determined pressure difference.

CONNECTING ELEMENT:

Inter connection of various elements in a hydraulic
systern is obtained through several ﬁlethods-tubmg, hoses and
panel mountings. The panel mounting of elements connecting
each other by passages within a block it has the advantage of
making the assembly neat and compact since it dispenses with
elaborate pipes, hoses and fittings. The panel may be single block
with drilled inter connecting passages or an assemblage of

grooved plate held together by suitable bonding material.

Tube connection with end fittings is commonly employed
for this purpose in fluid power applications. The body end of the
coupling is screwed in to the body of the washer in between to
provide a leak proof joint at body-coupling interface. Tubes for
the above couplings are specified by their outer diameter. Cold
drawn seamless steel tubes of adequate wall thickness to with

stand the system pressure are chosen for the purpose.
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PANEL MOUNTING FURRELE FITHINGS

RESERVOIR:

These are essentially storage tanks for the system fluid,
although they may often facilitate to mounting of atleast a part of
the hydraulic system. Reservoirs are to be generally ‘kept
separated from the machine for reasons of isolation of thermal

condition and ease of servicing.

Points to be reckoned in designing a reservoir are: -



b)

sealing of fluid chamber from external source of contamination
sizing of reservoir:-

To hold adequate volume of fluid reckoning the
amount of oil that may drain baék from the system either during a

portion of cycle or at the time of servicing,

To have sufficient radiating area for dissipating
the heat generated in the system so that fluid temperature in the
tank does not exceed 60 C. a separate cooler may have to be

included if the tank tends to be too large.

. the bottom of the reservoir is kept above the ground level to

facilitate draining, cleaning

and improved heat dissipation.

Drain plug to drain the entire content of the oil.

The convenient access for cleaning the inside of the reservoirs-

clean out openings is to be provided in case of reservoirs with

permanently fitted top covers.

Provision for a breather hole with a filter.
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7.

8.

10.

Provision for filter cup with wire mesh screen.

Fluid level indicator showing the maximum and minimum level

of fluid in the reservoir.
Inside of the reservoir is to be oil resistant painted.
Baffle plates to separate pump suction and return lines.

Reservoirs are generally sized 3 — 5 times the pump
discharge per minute. Tanks are generally rectangle in shape. Too
shallow a reservoir does not provide enough surface area for heat
dissipation. Too deep and narrow tank does not provide enough

surfaces for proper separation of entrained bubbles of foam.

Pressure gauge with snubbers and gauge shut off valves is
to be provided at suitable locations with respect to the relief valve
and operators position. The fluid in the reservoir is required to be
cleaned prior to entry into the system to a level of contamination
acceptable for satisfactory functioning of the circuit. Location of
filters, filtration capacity, flow and pressure rating and dirt
holding capacity of filter elements are to be reckoned while

providing filtration however when critical components are servo
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valves are used, a pressure line filter of suitable micron rating

immediately behind the valve is essential.

SEALS AND PACKINGS:

Seals are devices for closing gaps to prevent leakage or
make pressure tight joints and also to prevent the entry of air and
dirt from outside in to the system. A wide variety of seals of
different shapes and materials are used. They are classified as

static and dynamic seals.
STATIC SEALS:

They are employed to provide a seal between two
relatively static or nearly static components. Compression gaskets
sandwiched between two surfaces provide sealing at the interface.
Non-metallic gaskets of cork and paper can be used for pressures
in the range of 1-2 kgf/fcm”2. Metallic gaskets in the form of flat
sheets, corrugations, round cross section, etc are used for
pressures as high as 1000 kgf/em”2. Gaskets and beadings are
used for applications such as door flanges and covers of

reservoirs. Elastomeric O-rings are commonly used for static
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ROTARY SEALS:

The seals for rotary applications may either be lip
seals or mechanical seals. The rotary shaft seals of nitrile, rubber
are commonly used. Mechanical seals are applied for applications
where rotary seals are inadequate. These are applicable for
pressure ranges upto 200 kgf/cm”2 and peripheral speeds of 250
cm/sec. These seals can be either of face or brushing type for

radial and axial leakages.

For high pressure applications the fluid pressure itself may be
conveniently used to provide the sealing with judicious design to keep
down the friction power loss and wear rate. Materials of construction
for sealing faces can be carbon, plastic or ceramics against metal and
metal oxides or carbides. These seals can withstand high pressures and

speeds and can operate even under conditions of poor surface finish and

lubrication.
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ceiling applications such as flanges, flange fittings and in
cylinders. O-rings are generally circular and mounted with a
certain pre load. Static O-rings are known to have been used for
ceiling pressure upto 2000 kgf/cm”2. The static pre load of about
10% to 15% more than the volume of O-ning so as to permit free

flow of the material of O-ring at right angles to the squeeze.

DYNAMIC SEALS:

Dynamic seals are required to seal the annular gap between
two components with relative movement. The movement may be

rotary or reciprocating.
RECIPROCATING SEALS:

The dynamic seals for sealing between two relatively
reciprocating parts can be O-rings, lipped seals and piston rings.
Lipped seals and O-rings provide intimate contact of the seal with
the surface it is rubbing against, filling even the undulations due
to surface roughness and ovality of the bore to provide through
sealing. Elastomeric O-rings are very popular for dynamic
applications becal_lse of low cost and small size. These rings as in

the case of static applications are mounted with a pre load to
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provide initial sealing .The use of these rings for working
pressures beyond 100 kgf/em”2 is not recommended since they
tend to get extruded through the clearance. Rings of other cross
sections such as delta,square ,multi lobed and quad rings are used

in place of O-rings for minimum twisting and squeezing through.

Lip types are by far the most commonly used seals for
sealing two sliding parts. They are assembled with light preload

and proper arrangements for pressurizing and lubricating the

seals.
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4, 0 HYDRAULIC CIRCUIT DESIGN :

NOMENCLATURE
Dp - Diameter of piston
Dr - Diameter of the rod
P - Pressure (Kg/cm)
F - Force
A - Area of C/S
Q - Flow rate
HP - Horse power

Fy - Hoop's stress



POWER PACK DESIGN
4.1 MAIN CYLINDER DESIGN (2 NOS):
Design of piston and piston rod:
For the calculation of tonnage required let us consider the punch of max
size. i.e. 1170 x 390 x 30
Therefore the area of contact of the punch with coir dust - 390x 1170
- 456300 mm’
- 4463 cm’

As the compaction ratio required is 8:1 the coir dust has to be compressed

with a pressure of 32 Kg/em®
Therefore the tonnage required is calculated as
=  Contact area X pressure required
= 4563x32 = 146.016 tonnes
Therefore approximating the tonnage required to 150 tonnes. The tonnage 18
seperated out for 2 cylinders each of 75 tonnes. In the circuit a force of

75000 kg for each cylinder and pressure of 160 kg/cm? is required.

P = F/A
75000
160 = — = 24.43 cm (selecting next closet valve)
/4 x Dy
Dp = 23cm

For high pressure applications, diameters of rod = 0.5 to 0.65 times Dp

Assuming multiplication factor =0.56



Dr = 0.56 x 250 = 140mm

THICKNESS OF CYLINDER :
Calculating thickness of cylinder, Hoop's stress must be considered.
Fy = Pd /2t

Fy

0.8 x yield stress / factor of safety

For EN - 8 material,

Yield stress = 2400 kg/cm’ from design data handbook.

Therefore,
Fy = 0.8x2400/3.2
Fy = 600 kgf / cm®
Fu = PD /2t

PD 160 x 25
t ) 2xFy ) 2x 600
t = 33.3 mm

Standardising, t = 35mm
Outer dia of cylinder = Dp + 2t
= 250 + (2 x 35)

= 120 mm



4.2 PUMP DESIGN FOR HIGH VOLUME FLOW :

The piston has to travel for a stroke length of 400 mm in 12 sec during
forward stroke and 10 second in reverse stroke.

Therefore, velocity = 400/ 12

33.33 mm/ sec
= 3.33 cm/ sec

From continuity equation :
Q = AxV
i
=  — x25%x333
4
= 1634.60 cm’/ sec
= 98076.59 cm’ / min
= 98 Ipm
20% allowance of pressure is given on selecting pump. So design
pressure = 190 Kg/cm®

volume flow rate , Q = 98 Ipm

For high and low pressure volume flow rate a balanced vane pump is

selected.

Type - Yuken

Make - Double pump

PVR - 50 - 150 - FF - 45 - 140 REAA
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TO DETERMINE THE PISTON ROD DIMENSIONS :
Piston rod should travel 400 mm in 12 sec
Forward velocity = 3.33cm / sec
Piston rod during retraction should travel 400 mm in 8 sec
Therefore, reverse velocity= Scm/sec
Max. velocity = 300cm/min
From continuity equation, Q=AxV
98000 = /4 x [25°2 - dr ~2] x 300
dr =13.39cm
= 140 mm
4.3 DESIGN OF EJECTION CYLINDER (2 NOS):

A force of 1500 kg and pressure of 20kg / cm”2 is required for each

cylinder
We know, P = F/A
1500
20 =
n/4 X Dp?

Dp = 9.77 cm =10 cm.
THICKNESS OF CYLINDER;
Hoop's stress = Fu = PD/2t

Fy = 0.8 x yield stress / F.O.S.

For EN - 39 mtl, yield stress

400 kgf/cm®

SO, FH

I

0.8 x 1400 /3 = 106.40 kgf/ cm®



20x 10

]

106.40
2xt

t = 10 mm
Outer dia of cylinder :

= Dp+2t=100+(2x10)

= 120 mm
Reverse velocity = 80/3 = 2.66 cm / sec
Forward velocity = 80/5 = "l.6cm/sec
Flow of pump = 20 lpm
20000 =  w/4(Dp*-dP)x5

= w/4(10%°- dP)x 100

Therefore, dr

6.78 or7c¢cm = 70mm

Mounting = Rod end flange mounting

4.4 PUMP DESIGN FOR LOW VOLUME FLOW :

During forward stroke the piston has to fravel a stroke length of 80mm in

5 sec and during reverse stroke in 3 sec.

Reverse velocity = 80/3 = 2.66 cm / sec
Fomﬁd velocity = 80/5 = 1.6 cm/ sec
From continuity equation = Q= AxV

= /4 (Dp?) x V

= n/4x 10°x 1.6



Q = 125.66 cm’ / sec
= 7540 cm’ / min
= 7.5 lpm
= 10 lpm
finding the next closest value available for the pump we take it as 20
Ipm.20% of allowance given for the pressure in case of selection of pump.
So for a pressure of 20 kg/cm”2 in ejection cylinder, 20% addition

approximates to 24 kegf/cm®.

In the flow rate required in ejection cylinder a pump of type as given
below is selected
Type : Fluidics

Make : PVRIT -17-F - RAA

4.5 FOR SELECTION OF MOTOR
Max volume of flow required is considered

Flow (Ipm) x pressure (kgf/ cm”2)

Hp =
500
98 x 160
= ——— = 3136Hp
500
= 32 Hp

To determine the motor power required for ejection cylinder flow

Flow (Ipm) x pr (kgf/cm®)

Low volume high pressure flow motor =



500

30 x 30/ 500

= 1.3 Hp

= 2 Hp
4.6 TO DETERMINE THE CONDUCTOR PIPE LINE DIMENSIONS
Flow thro' pipe lines = 98 Ipm

Now, considering additional 20% flow to give compensation for losses due

to leakages
Flow =12x98
=117.6
=120 lpm
Q = 2 lps
Q = 2000 cm’ / sec

Taking the velocity considerations, the recommended velocities
considerations are, at pump inlet line = 61 - 122 cm/sec
At working lines = 214 - 600 cm/sec

From continuity equation,

Q = AxYV,

To work in safe conditions, choosing a middle valve we take

x d®

2000 = x 450
4

d = cm
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Approx.d = 2.5¢cm

For suction lines,
Q = AxV
for an efficient suction at inlet V = 120 cm/sec

T

2000 =  —x &x120
4

d = 4.46 ¢cm

d = 45 ¢cm

Considering flow through ejection cylinders,
Flow thro' pipe lines = 20 lpm

An additional 20% flow to account for losses of leakages in flow.

Flow = 1.2x20
= 24 lpm
= 0.4 1ps
Q = 400 cm "3 / sec

Now again considering the velocity ranges recommended.

Il

Pump inlet lines 61 - 122 cm/sec

Working lines 214 - 600 cm/sec
From continuity equation,

Due to a small volume flow choosing velocity to min value range

v =250 cm/sec for working lines
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T
— xd°x250
4

400

il

d = 1.4 cm
For suction lines,
Q = AxV

For maximum suction we take velocity near max range, i.e, 120 cm/sec

T

400 = x d°x 250
4

d = 424 cm

Wall thickness of pipe lines :

The formula for calculation of pipe thickness (ref IS 663 1.72) 1s given below

10.2 Pd
T = — 4+ X
200c+ P
t = minimum pipe thickness (in mm)
P = design pressure (in N/mm®)
D = mner dia of pipe (in mm)

minimum tensile strength (in N/mm?)

9.81xF.O.S.

X = allowance for screwing

p = 192 kg/em?



19.2 N/mm?

o} = 370/9.81x4 = 942N/ mm"2

It

X 0.1254d

for suction lines min wall thickness :
10,2 x4.5%x19.2

= +0.125 x 45
200+4.42 +19.2

= 10.84 mm
LIl ly for pressure lines,
102x25x19.2

t = +0.125x 2.5
200+942+19.2

t 5.69 = 6 mm
we select hot finish seamless (HFS) pipes to avoid leakage from the system.

4.7 Determination of reservoir capacity:

The reservoir capacity is generally 4 to 5 times capacity of hydraulic pump

for high volume flow = 120 Ipm

low volume = 20 Ipm

Double pump = 150 +20 lpm = 170 Ipm
Single pump = 20 Ipm

Therefore total lpm = 190 lpm

Reservoir capacity = 5x 190 = 950
Taking 10% allowances = 1.1 x 950

= 1054 litres

EEY



Approximately the capacity of reservoir = 1100 litres



= 0.28 kg/sec

Heat capacity of o1l = 028x9.15
= 2.56 watts
Hence, Cmin = Cn
= 2.56 w,
Cmax Cec = 4180 w
Cmin / Cmax = 0.0062

The application side of equipment calls for an effectiveness of 0.85 for

which NTU valve is 2.2 (HMT data book)

UA
NTU =
Cmin
Substituting we have,
110 X A
A -
2.56
A = 0.05m°

We select a shell and tube type heat exchanger with 2 tubes with water as

the fluid flowing through tube and oil around the tube.

Hence, area / tube = 005/2
= 0.025 m®
n DL = 0.025



4.8 Design of heat exchangers :
Here, we use NTU method of heat exchange analysis as we do not

know terminal temperatures.

1. Inlet temperature of water = 30°C

2. Secific heat capacity of 01l(Cn) = 915 J/KgK

3. Specific heat capacity of water (Cc) = 4180 J/Kgk
4. overall heat transfer co-efficient, U = 110 W/m? K
CALCULATIONS :

Heat capacity of water (Cc) = Ce X I,
Where m, 1s mass flow rate of wats = 1Kg/sec
Hence, ¢, = 1x4180 = 4.18 Kw
Heat capacity of oil (cn) = Cp X My,

To determine m,,
From reference, sp. Gravity of servosystem 68 oil = 0.85
1.e. Poil / P water = 0.85

Poil

850 kg/m’

Hence mass flow rate of oil, mn Poil x flow rate

850 x 20 x 107
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L = 30 ¢cm

= 03 m
Therefore, D = 26mm
SPECIFICATIONS :
Type of heat exchanger Shell and tube
Dia of tube : 26 mm
Length of tube : 300 mm

No. of tubes : 2



4,9 SELECTION OF ELEMENTS :

FILLER BREATHER :

It is used to fill the lubrication oil. It controls contamination and
allows the tank to breathe in and out.

Make L Fer

SUCTION STRAINER :

It 1s used for straining the oil getting into the pump.

Make ; Hydrosmith +° *
Type : 2 172" CSS 2.075
INLINE CHECK VALVE :

This is one way valve and it permits free flowing only one direction.
It avoids excessive pressure built up into the system.
Make : Yuken
Type ; E—H“:-_Lﬁ?\S—;—gﬁgU Lym e T
MANUAL OPERATED DC VALVE (2 NOS):
It permits the flow from pump to the actuator in the energised

position the fluid will flow to the cylinder and in the de-energised position to

the tank.



VALVE : 1(FOR MAIN CYLINDER CONTROL)

Maximum operating pressure ; 165 kg/cm?
Type : manually operated

Make ; Fluidics

Mode : DMG - 06 - 3D60 - 50

VALVE 2 :(for ejection cylinder control)

Maximum operating pressure ; 20 kg/cm?
Type : manually operated

Make : fluidics

Mode ; DMG - 06 - 3D60 - 50

PRESSURE CONTROL MODULE
To contrpl double pumps of high-low system. It unloads low pressure

pump when the §ystem pressure rises above the pressure set on unloaded

valve.

. \\ 2
Max. setting pressure \\‘: 165 kg/cm
Min. setting pressure © 20kg/em®
Make : Hydrosmith

Type : PCM 30-16-50/31



PILOT OPERATED CHECK VALVE :

It 1s used to arrest the leakage of fluid and allows the fluid to
reservoir when there is excess pressure built up in the system which is
sensed through a pilot connection.

Make : Hydrosmith

Type : CI 30 EFl

PRESSSURE RELIEF VALVE :
The pressure relief valve is to direct pump flow into the tank when
the system pressure exceeds setting pressure.
Make : Hydrosmith Vol e
Type : DPRH—40=F-200 .0 O -

HYDRAULIC POWER UNIT :

It comprises of reservoir - 1800 litres filled to the midlevel of
oil level indicator. A filler breather serves to fill in the tank and also
facilitates the tank to breath when oil level when raises or lowers.

Py

An electric motor of 30 HP x 1440 RPM coupled to double vane pump

mounted on bracket through flexible coupling is provided. A suction strainer

the o1l being sucked into the pump.Pischarge -of pump-enters-the pressure



low volume high-pressure-flows reach the PCM. .

The discharge pressure is controlled by setting on PCM - a
maximum pressure of 5/i<gf/cm”\2 for lugh pressure and a minimum
setting pressure of 20 kgf/cm”2 for low préssﬁre flow.

When valve is energised the flow from PCM is fp{assed on to the
cylinder through a,pifc')-’f)."'éjperated check valve and_the Jférward stroke takes
place.

Whenever valve 1 is de energised, the flows back to the tank during
retraction stroke. When the valve | is neutral position the cylinder are made
to stand still with use of decompression poppet provided in the pilot
operated check valve.

To operate the./ejection cylinder, elgctri; motor of 2HP
X 1440 PRM coupled to a sjn’g/Ié vane pump mounted on foot bracket
through flexible coupl /ng 1s provided. The ;hscha.rge of pump reaches the
DC valve 2 contro]](by a pressure reliefy valve

The discharge pressure of pump is controlled by a pressure
setting of 20 kg/cm® in the pressure relief valve When- the valve2 is .
energised the flow takes place from the pump to the ejection-cylinder and
valve 2 1s de energised position the flow takes place vice versa. During

neutral position of valve2 system remains idle as oil circulation prevented.
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Glycerine filled pressure gauges are used to indicate the
pressure in pressure relief valve & PCM. The off-line filteration and cooling
of oil 1s provided in the return line from ejection cylinder . cork sheet
gaskets are fixed below the top plate of the reservoir and cut outs to prevent

dust entry into the oil. A drain plug is provided at floor level of tank.

The tank has suitable lifting eyes provided on all four comers
of tank.



5.0 STRUCTURAL DESIGN

5.1 DESIGN OF TOP FRAME :

Material MS
Total load acting - 150000 kg
Allowable tensile stress - 3600 kg / cm? (from design data book)
Ra+Rp = 150000
75,000 15,000
A ¢ D
Rag- 100 » Ry
< 25

Taking moments about Ry

Rp x 1000 - 75000 x 750 - 75000 x 250 = 0

RB =

RA =

TO FIND THE BENDING MOMENT :

BM. atC

75000 kg

75000 kg

l

1l

75000 x 25

1.875 x 10° kg cm
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B.M. atD 75000 x 75 - 75000 x 25

= 1.875 X 10%kg cm

To find distance of centroidal axes from bottom

In-STM

A2 A2 A2 A I\SCM
334 B —-_ih_—_H A ™SS hh——————— i
» Vo0 ™M >
Al = 100X35 = 350 CM?
A2 = 25x15 = 37.5 cm®
Yi = 35/2 = 1.75 cm?
Y2 = 35+15/2 = 11 cm

AYi+4(AY )

= |
I

A+ 4A;

350 X 1.75+4 (37.5 X 11)

350 + 4 (37.5)

= 2262.5 /500

= 4.53 cm

.



TO FIND MOMENT OF INERTIA :

b d;’ by dy”
Ixx =“'—'——'+b1d1k|2 + + bzdgkgz
12 12
100 x (3.5) 100 x (3.5)°
= +350x (2.78)° + +350 x (2.78)
12 12
= 5335.14 cm4
Tensile stress F, = M/ Z
= M/{1/Y)
M _
= x Y

1.875x 10°x 4.53

5335.14
= 15.92 kg/em®

therefore the design is safe.



5.2 DESIGN OF BOTTOM FRAME :

Material : MS
37500 60c™ 37500
e |

I

- 80cC™
RA + RB R 75000 Kg
Ra : 37500 kg
Rp : 37500 kg

TO FIND THE BENDING MOMENTS :

i

Taking moments at ¢

atD

37500 x 100 =

3.75x 10° kg cm

3.75 x 10°kg om

37500 x 70 - 37500 x 60
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TENSILE STRESS :
Ft = M / Z
= [M/I]x Y

3.75x 10°x25.2

54582.73

= 1731.32 kg / cm’

Therfore the design is safe.
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5.3 DESIGN OF PUNCH HOLDER :

" The material : MS

The load encountered by the Punch holder i1s a UDL

IS —
|
75000 75000
h 4
< 77 >

w = 1948 .5 kg/cm

A A

Ry r—62—» Rg

Ra = 75000kg; Ry = 75000 kg
To find the bending moments :
Moment at A = 54.80 x 10°kg cm

at B 54.80 x 10°kg cm
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TO FIND THE DISTANCE OF CENTROIDAL AXIS FROM BOTTOM:

2.5
>
Ar AL Az Ax Ay
A '
< 97 cM >
Al = 77x3 =  23lcm’
A2 = 10x25 = 25 cm®
Y1 = 35/2 = 8 cm
Y2 = 3+5cm
_ AY;+ 5(AY2)
Y =
A +5A;
231x15+5x25x1.5
i 231+ 5% 25
= 3.78 cm
TO FIND MOMENT OF INERTIA :
bid,’ bady’
Ixx = +mk,> + +myks?

12 12

606

I‘OCM

T e



77 %3 2.5 x (10)°

= +231x(2.28)° + +25 (4.22)
12 12
= 2027.62 cm®
TENSILE STRESS :
M/1 = F/Y
54.80x 10°
F = x 3.78
2027.62

i

1102.16 kg / cm®

Therfore the design is safe.

5.4 DESIGN OF SUPPORTING COLUMNS :

Material of rod ; MS

Total load acting : 150000 kg

No. of columns : 4

Load on each column 37500

Allowable tensile stress 3600 kg / cm’ (from design data book)

The maximum diameter of the column is 8.6 cm and it comes in contact with

the top of bottom frames of the press .

Minimum diameter : 86cm

Load

Maximum tensile strength (F,) =
Area
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Each column carries about 37500 kg

Allowable stress

Design stress =
Factor of safety

Factor of safety = 2
= 3600/2
= 1800 kg/cm’
37500
Therefore F, =
n/4x%x8.6

= 64557 Kg/cm?
So, the design is safe.

5.5 DESIGN OF EJECTION CYLINDER DIE CONNECTOR :

Material MS

1

No. of elements 2
A total load of 3 tonnes is exerted by ejection cylinder. So about 1500 kg 1s
exerted on each connector.

(4]
>
A

% 232 ™

-«
{

h 4
i

S

1500 KG

ve



TO FIND BENDING MOMENTS :

Moment at B = 1500 x 22

330 x 10* kg cm

TO FIND THE DISTANCE OF CENTROIDAL AXIS :

7.% A
20
<4—p
Al = 75x%x2 = 15 cm®
A2 = 10x25 = 25 cm®
Y1 = 3.75 ¢cm
Y2 = 8.75 cm
_ ALY+ (AYo)
Y =
Ayt Ay

15x3.75+25%8.75

15+ 25
= 6.875 cm
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TO FIND MOMENT OF INERTIA :

bd,’? bad;’
kx = ——— +mk? + ——— + mpk,?

12 12

20x(7.5) 10x (25 )

= +15x (3.125 )+
12 12

= 317.71 cm*

TENSILE STRESS :

P = [M/I]xY

330 x 10°
= X 6.875
317.71

714.09 kg / cm?

Therefore the design is safe.

5.6 DESIGN OF HEXOGONAL NUTS :

Material = MS

Load acting Shear stress & crushing stress

Allowable shear stress
Design shear stress =

Factor of safety

+25(1.875)
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Fb = P/Ttdcbn

Where
d. = minor diameter
b = width of thread
n = number of threads in engagement
No of threads = 3 TPI
Thread length = 17.5 cm
Therefore number of threads n = 21
~ Minor diameter d, = 8.6 cm

Width of thread b

1

0.6 cm

There are 4 hexagonal nuts. Therefore the load shared by each nut 1s 37500 kg

37500
f b =
nx86x06x21
d = major diameter
Major diameter of thread = 10.6 cm

37500
therefore F, =

n (10.6% - 8.6°) 21

62.12 kg / cm®

therefore the design is safe.
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6.0 FRAME CONSTRUCTION

The entire press assembly is fabricated by using Mild steel (MS)
material. Since the top and bottom portion of press are connected and
supported by 4 columns, the type of construction is called tie-rod
construction. The various components and their contribution to the press

frame are detailed below.

6.1 BOTTOM SUPPORT FRAME :

This is the frame which transmits the entire weight of press assembly
into the ground effectively and safely. This bottom support frame is a
welded assembly made of MS plates of 35 mm thickness and which are
suitably reinforced for load transmission. The dimension of bottom support
frame is 1300 x 800 x 635 mm.

The frame has suitable provisions for supporting columns and
mounting for other accessories, which has to be fixed for the bottom frame.

(Ref. Dwg n0.002).

6.2 TOP SUPPORT FRAME :
This portion of the press accommodates the main cylinder (2 nos.).
The frame is made with MS plates which are welded suitably. Since it has to

withstand weight of main cylinders it is to be suitably reinforced. The top

72



portion is supported by the use of four supporting columns which rests on
bottom frame. The size of bottom 1000 x 800 x 400mm

(Ref : dwg no. : 001).

6.3 MOULD ASSEMBLY (PUNCH AND DIE) :

The die portion of the mould assembly is placed on the floor of
bottom support frame. The punch portion is connected to main cylinders by
the use of punch holder. The die portion has suitable provisions for
accommodating, the ejection cylinder mould connector which is attached to

the ejection cylinder. The entire mould assembly is made up of MS.

(Ref. Dwg no. 009).

6.4 PUNCH HOLDER :

The punch holder serves the necessity of connecting the punch to the
main cylinders. The punch holder is made of MS steel plates and is drilled
with holes of size M12 to secure the punch to it. At the sides it has

provisions to attach punch support frame. The size of punch holder 1s 775 x

380 x 205mm. (Ref. Dwg no.006).

6.5 SUPPORTING COLUMNS :
These columns are made of steel shafts and are in 4 nos.These are

hard chrome plated and have a high quality of surface finish in order to
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provide acsthetic appearance and reduce wear and tear. The size of the
column 1s 1650 mm 1n length and of step dia 86 mm and 100mm. (Ref. Dwg

no. 003).

6.6 HEXAGONAL NUTS:
The hexagonal nuts are of special type as they are cut from hollow
steel shafts of dia 86mm. They are internally threaded for about 3 TPI and

main nut 1s of height 100 mm and lock nut is of height 45 mm. Those nuts

are used to secure the top and bottom frames of press.

6.7 EJECTION CYLINDER HOLDER :

This 15 small mounting bracket which is a welded assembly fixed on
to the sides of bottom support frame in order to hold the ejection cylinder.

(Ref. Dwg. no. 008).

6.8 PUNCH SUPPORT FRAME ;

This is a support frame attached to the sides of punch holder when the
punch of size 1170 x 390 x 30 mm. To avoid bending of this punch at the

extreme ends, this frame 1s provided as a supporter. (Ref. Dwg no. 011).
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6.9 GUIDES :

As the ejection cylinder is actuated the die lifts up. The die has to hft
up in a linear fashion. So, to ensure this and to arrest any angular
movements, four semicircular guides are provided which guide the die
between supporting columns. These are made up of MS and they are of

thickness 70 mm. They are secured to the die with help of bolts.
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7.0 INSTRUCTIONS FOR CHANGING THE
SIZE

OF THE MOULD ASSEMBLY

MOULD ASSEMBLY 1:

gy well plate 0, L2 L1
! /— /— v—\ _\ 7T
ﬁ_zﬁ_:»él Sy =N TfJ o
Lt ]
N
BOLTS 2
<}
= .n _
—iHT Y Y i)

1170

1245

FIG 1: STANDARD MOULD SIZE FOR SLAB
360 X 1170 X 30 MM

=> .1, L2 - Liners



PUNCH ASSEMBLY 1

PUNCH HOLDER

A W AT 7 AV TN AV A

A
P

FIG 1.1 : PUNCH ASSEMBLY FOR STANDARD SIZE
OF SLAB 390 X 1170 X 30 MM

1) Punch is fixed to punch holder and secured through bolts.

2) End stiffener frame E1 (Quantity — 2 nos.) are secured

through bo
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MOULD ASSEMBLY 2: \

1290
‘ 13 12 L2 L3
L L ) /_' /_ _\ '—\ ] T
= S
? § SWM
/] N\ ;/_o
/ N 2
BOLTS | ? § /BQTS
1l N |
Ty il il
\L2 L2/
35
970

FIG 2: MOULD ASSEMBLY FOR STANDARD SLAB
SIZE 390X 970 X 30 mm

1) Remove the liners L1 (4 nos.)

2) Slide side wall plates L3(2 nos.) and secure through bolts
3) Liners L2(4 nos.) to be in position

4) Side wall plate SWM to be in position
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PUNCH ASSEMBLY 2:

PUNCH HOLDER

. — T
—7 1 — PUNCH
BOLTS e 390X970X30

i
(777 A7 77 7 7 A SN AY LA

|

FIG 2.1: Punch assembly for standard size of slab
390 x 970 x 30 mm

1) Punch 390 x970 x 30 is removed from the punch holder by
loosening bolts.

2) End supporting frames E1(2 no.s) are removed from punch
holder.

3) Punch 390 x 970 x 30 is attached to punch holder and
secured through bolts.
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MOULD ASSEMBLY 3:

1290
35 .
L2 L3 L3 L2
ARy NN ]
Tr__léﬁ_t; ih oy 1
u ks i I
SIDE_WALL PLATE / N
—sw 7 N
) ? N 3
BOLTS % § Y
s N
W N
it} i
770
970
1170 _

FIG 3: Mould assembly for slab size 390 x 770 x 30mm

1) Remove the liners L2 (4 nos.)
2) Slide side wall plates L3(2 nos.) and secure through bolts.
3) Liners L2 (4 nos.) to be in position.

4) Side wall plates SWM to be in position.
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PUNCH ASSEMBLY 3:

PUNCH HOLDER

/_—-
B [ PUNGDI
/ 390X 1170%30

BOLTS AV 7 AV 7 AV /1

205

FIG 3.1: Punch assembly for slab size
390 x 770 x 30mm

1) Punch 390 x 770 x 30 is removed from punch holder.

2) Punch 390 x 770 x 30 is attached to punch holder and
secured through bolts.
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8.0 PROJECT ESTIMATION (COSTING)

8.1 HYDRAULIC POWER UNIT (TABLE - A) :

SL Name of the component | Make | Qty | Purchased / | Rate/ | Cost
No. mfrd. piece Rs.
1 Tank - 1100 lts Fabri 1 Mfid. 12000
cated
2 i Filler - breather FB5 25 ICT 1 Purchased 300 300
3 | oil level indicator 5" ICT 1 Purchased 175 175
4 | Suction strainer (2 1/2" ICT 1 Purchased 345 345
BSP CSS 2.075
5 | Double pump Yuken | 1 Purchased { 22600 | 22600
PVR 50150 - FF-45- 140-
REAA
6 | Foot mounting bracket Fabric 1 Mfid. 600 600
ated
7 | Flexible coupling Hy48 Hydex | 1 | Purchased 560 560
8 | Electric motor 30HP/1440 | NGEF | 1 | Purchased | 33000 | 33000
rpm foot mounting
9 Inline check valve Yuken 1 Purchased 740 740
CI1-10 5-2080
10.1 | Manual operator DC valve | Yuken | 1 | Purchased | 3100 3100
DMG - 06 - 3D60 - 50
10.2 | Sub plate for above 3/4" Hydro 1 | Purchased 350 850
BSP smith
11 | Pressure control module Poly 1 Purchased | 6800 6800
PCM 30/16 - 50/315 hydron
12.1 | Pressure gauge dia 4" Pricol 1 | Purchased | 1040 2080

(0 - 210 bar) Glycerine
filled BC/PM
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13 Manual operated DC Yuken Purchased 3100 3100
valve DMG - 06 -
3D60 - 50

14 Pilot operated check valve | Poly Purchased 200 200
CI30T11 hydron

15 Suction strainer 1" BSP | ICT Purchased 540 540
CSS2.018

16 Foot bracket Fabri Manufactured | 580 580

cated

17 Flexible coupling Hy 29 | ICT Purchased 4100 4100

18 Pump PVR - 17-17 Yuken Purchased 3800 3800
F-RAA

19 Electric motor 2 HP/1440 | Stark Purchased 1140 1140
rpm, foot mounting

20 Pressure  relief  valve | Poly Purchased 4600 4600
DPRH-10-T-200 hydron

21 Oil water cooler dia 5" x | Guru Mifrd. 775 775
24" L engg.

22 | RLF SM 2.08 with double | ICT Purchased
indicator

Total
(RS) 110495
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8.5 TOTAL COSTING

HYDRAULIC POWER UNIT COST

Hydraulic elements trom table A = 1,10,495
Piping and fittings = 17,000
Main cylinder (2 nos.) table B = 71,293
Ejection cylinders (2 nos) table C = 24,193
Painting charges = 8,000
Assembly charges = 6,000
Total costin Rs (A) = 236,980

STRUCTURAL COST (TABLE : D)

Material / machining changes = 1,20,810
Assembly works(6workers x 17shifts)= 15,000
Total (Rs.) = 1,35,810
Total cost ( A+B) Rs. = 3,72,790

Overhead expenses = 50% of labour cost

= 10,500

10% profit

37,279

Total cost of the project = 4,20,569
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9.0 TECHNICAL SPECIFICATION

S.N Details Values
0.
1 Press T 150
capacity
2 Product mm X mm X mm 1)  390x1170x30
s1ze 2)  390x970x30
3)  390x770x30
3 Hydraulic
cylinders
Type:
Upstroking
double acting
31 Main Bore Dia mm 250
cylinder Piston rod Dia mm 140
Stroke mm 400
Quantity nos. 2
32 Ejection Bore Dia mm 100
cylinder Piston rod Dia mm 70
Stroke mm 80
Quantity ' nos. 2
4 Operating Kg /cm”2 160
pressure
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5 Time
taken
5.1 Main Punch down  sec 12
cylinder Punch up sec 10
52 Ejection Punch down 3 sec
cylinder Punch up 5 sec
6 Hydraulic hp/kW 30/22.2
power unit
hp/kw 2/15
Off-line
filteration
7 Hydraulic 1100
oil tank litres
volume
OVER ALL SIZES:
Base size Height Weight
(mm x mm) (cm) (kg)
Power 1600 x 1100 733 2500
unit
Press unit 1300 x 800 1970 1500
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11.0 MAINTENANCE INSTRUCTIONS

Circuit | Name and model code of | Qty | Function Maintenance | Source
diagram | the component instruction
identifica
tion
\71 Tank size 1600x 1 |-To store and | - Keep the
1100x 750 supply tank in
Tank capacity 1100 lubrication dust free
litres oil. atmosphe
Tank is made of - Usedasa re as far
steel plate. The top platform as Hydros
plate is welded to to possible. | mith
prevent dust ingress support - Check oil
into the oil reservorr. the level
The cutouts in the system before
tank are closed by compone switching
split sheet metal that nts. on the
covers with cork - Acts as a system
gasket pasted on its heat sink | - Fill ol
in side. For drainage through
a plug is fixed at the filler
bottom level of the breather
tank. A baffle plate only
is provided to
separate suction and
return lines and
break in bubbles.
2 Filler breather 1 -To fill ths to be
Make: ICT lubrication oil| periodically
This is installed on - Controls the removed and | Hydros
the top plate of the contamination cleaned mith
tank while filling.
-Allows
tank to
breathe in
and out.
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3 Oil level indicator5” -To check the
-to be used for this oil level in the
tank only. 1 tank. Hydros
mith
4 Suction strainer 2 %2 1 -to strain oil | -  Periodicall
BSP getting into y remove
CSS 2.075 pump and clean
Strainer is placed atleast 2 the
inch above the bottom of strainer Hydros
the tank using mith
brush and
air.
- Hand
tighten ca
be easily
removed
for cleaning.
T5 Double vane pump 1 -The
PVR 50150-FF-45-140- discharge of | Fluidics
REAA the pump is
170 lpm (LP)
and 50
lpm(HP)
6 Foot bracket 1 Hydros
mith
7 Flexible coupling HY 438 1 -To couple Hydros
pump and mith
motor.
8 Electric motor 1 |-Usedto Beard’se
30 HP x 1440 rpm drive the 1l Ltd,
3 phase, induction type pump Coe.

415 volts AC.
(double ended shaft
-foot mounting)
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In line check valve
CIT-10-5-2080

- Permits
free flow
in only
one
direction.

Fluidics

10.1

Manual operated dc valve
DMG-06-3D60-50

- to permit
the flow
from the
pump to
the main
actuators

Fluidics

10.2

Subplate for above
% “ BSP

Hydros
mith

11

Pressure control module
PCM 30/16- 50/31 5

- to control
double
pumps of
hi-low
system.
unloads
low
pressure
pump
when
system
pressure
rises
above the
pressure
set on
unloader
valve.

- Relieves
the

hi - pressure
pump when
system
pressure

reaches setting
value,

LP-20
kg/cm™2

HP-
165kg/cm”2
(Max.setting)

Hydros
mith




12.1 Pressure gauge - t0 measure Hydros
Dia 4 * (0 - 210 bar) pressure in the mith,
delivery line Vamaja
12.2 Glycerine filled BC/PM of the pump eng.
Chbe.
13.1 Manual operated DC valve to permit the Fluidics
DMG-06-3D60-50 flow from the
pump to the
gjection
cylinder
13.2 Subplate 1 4 BSP Hydros
mith
14 Pilot operated check valve Hydros
CI30T11 mith
OFF — LINE FILTRATION
15 Suction strainer 1 “ BSP - To strain oil | -Periodically
CSS2.010 getting into | remove and | Hydros
Strainer is placed atleast pump. clean the mith
2 inch above the bottom of strainer using
the tank brush and air.
Hand tighten;
can be easily
removed for
cleaning.
16 Foot bracket Hydros
mith
17 Flexible coupling HY28 - To couple Hydros
pump and mith

motor.




18 Pump PVR IT-17-F-RAA The Fluidics
discharge
of the
pump is
18 ipm.
19 Electric motor Used to Stark

2 HP x 1440 rpm drive the

3 Phase pump.

induction type

415 volts , AC

foot mounting

20 Pressure relief valve The relief Using

DPRH-10-T-200 valve is relief
used to valve
divert the pressure | Hydros
pump flow set at 20 | mith
into the kg/cm”"2.
tank when Pump
pressure should be
exceeds aligned
the set with
pressure. electric

motor.
21 Oil water cooler To cool oil The

Dia 5 “x 24 “ length flowing copper

- Shell tube type into the tubes
system by
water.

Double pass for water Keepsoil | -bundle can | Guru
ata be removed | engg
temperatur| for
e of 50°c servicing
maximum. To be

checked
periodicall
y for
smooth oil

flow




22 RLF SM2.08u 25 Hydros
mith
With clog indicator
23 Main cylinder Hydros
mith
Dia 250x Dia 140 x 400 St
24 Ejection cylinder Hydros

Dia 100 x Dia 70 x 80 St

mith




Faquipment

| Daily inspection

Periodical inspection

6. Air bleeder

7. Temperaturs
switch

© (&) Flow contrel valve

t T 0il leak - check for any Ieak

|' through gasket and plug
Contamination/deformation - remove

ihe cap and check for contamina-
tion and rlefnrmltum

in lemeuts

‘Check L1f it operates uormally

8. Pressure
switch

pheck:iflit operdates

normally
|
|

9. Pressure

gauge

Check if it operates normally

10. Accumulator

(1) Sealed gas pressure
As for the bladder type,
reduce the pressure to zero
and fit the pressure gauge
on the gas sealing side for
measurement

Cas leak

Apply ‘soap water to the G L]
sealed part for the bladder
type and the gas sealed part
and cover packing for the
piston type

(23

(5) Check for
and wear

(6} Check

loose,
in

deformation,
solenoid unit

far rust In each part
Replaciog eloments -
and replace the

Tivinove
clements

the cap

1. Actuator

12. Piping

Check {f it operates smoothly

01l leak thruugh joints
Check visually and by contact for
odl leak through flanges and nip-
ples (also,

vibration in piplng
system)

Ao Cylinder
(1) 011 leak - check for intrrnal
and external leak
ploton packing

through
and rnd Ptk g
(2) Check for we
rod and

aroand donagn

loosened bolys

ol
{3) Tnner surface
{overhauling)
Elieck wear,

af ey lindeg
deformat ion,
damape to packings, rust
parts, and dust and athoer
forcing matter bnilt-up

in

B. Ofl motor
{1} Amount of drain

&

No f ae

(1) Check for
vibration

loosened parts and

{2) Check for ruar
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|2.0 PRE-OPERATION INSPECTION ITEMS
FOR HYDRAULIC SYSTEM

Equipment

Daily inspection

Perindical inspectiun

1. Hydraulic (1) Unusual sound - check by eurs | (1) Wear of oscillating parts
* pump o {no %oad load} Check packings, drive ?haft§,
{2} Temperature in casing bg?ring units, an? oscillating
Check by contact and thermom- units by overhauling
eter (2} Check for discoloration of
® 60 teak ranie due so properey and
Check visually for oil leak checE for _§ gau dz'OIL ag )
through shaft and joint X (LOF siudge digsolved hy
) heat in oscillating parts as
well as dust and othur fereign
natters in oil
2. Tank (1) 0il temperature - check by (1} Check for rust inside
Y
thermometer (2) Check for any unusual cowditlon
(2) 0#l leak - check visually for and clean inside ‘
eil leak through side faces of
tank and oil gauge
3. Cooler Cooling capacity (1) Scale - Qverhoul the cover to
Check temperature differences in check for scale built ue on the
oil inlet/outlet and water inlet/ entrance of fixed pipes
outlet pipes touching them, and (2) ¢ . - Foainos
! 3djust an amount of water gorr051on and wear o pipes
i Check . for auy chaope in pipe
surfaces, corrosion, dawage
and swall heles on pipe surfaces
inof{l inlet/oueler parca, amd
e B contaeting party
4. Filter Clugping - ¢heck by indicator (1} Cleaning of clewents i
(2) Duut
Check amount of dust buili-up
and discoloration by measuriug
their size, exteut, and stuce
of progress
(3) Check for swelling and damage
to packings
5., Valve (1) Pressure control valve (1} Pressure control valve
(I} Unusual souad - check for Check for any damage on contact
chattering and flow sound faces of poppet and seat
@ Teﬁperature - check by Check operation of plunger
touching the casing Check for domage, wear, vone-side
(2) Solenoid valve contact, surface roughness,

’ (D Unusual sound - check for damage, rust and dust built-up
any unusual sound at the in oscillating parts of wain
time of switching unit and seat

(@ Temperature - check by (2) Solenoid valve

touching the casing

@ 011 leak - check visually
for oil leak to gasket
and solenoid side

(3) Directional cuntrol valve
{logic valve)
0il lea - check for any leak
through meunting faces due
leoscening of bolts

(D Check for wear and damape
of spool

Check for defermation and
strain in push reds

Cheek for wear awd domape
of oscillating parts of
main unit

Check for damage and defor-
mation of eprinpgs




~

. 13.0 TROUBLE SHOOTING

‘

" Trouble Cause Remedy
The motor rotates in wrong direc- Stop the motor immediately
tion immediately
Cil level in the tank is too low Add oil to a standard level
Air enters the suction pipe system | Locate the leak and repair
No oil Pump shaft rotates tos slow to [nerease the speed above the minimum
discharge suck oil ) speed recommended

from the pump

| Viscosity of oil is too high to
suck oil

Piping on the suction side has
excess volume

No pressure
produced

Set pressure for the relief valve
is too low

in manufacturer’s
brochare

1

52 01l with recommended viscosity

Rotate the puwnp while draining air
from the discharge side

fdjust the set pressure with reference
to pressure gauge

‘The relief valve is locked in
opening position

Remove dust in the valve seat

0il flowing in
system returns

the pressure suﬁply
to the tank freely

Check each system

0il flowing in
control svstem
freely

the hydraulic pipe
returns Lo the rank

Hoise
generated from
from the pump

Air enters through the joint hec-
ween the pump and suction pipe

Air eaters through shaft packing
af pump

Cores of pump shafe and motar shafe
-do not come out

- Alr bubbles in oil

The pump rotates too fast

Viscosity of oil is too high

The filtration device is too small

Cheric if each valve aperates normally,
and 10 not, wake the adjostment

Check "the spool type of directioual
conrrol valve

A — e e e

Apply oil to the joint while check-
ing the seund, and tighten the joint
where the sound lowered

Apply oil arovnd rhe shatd

while
rheeking the sound, and roplare the
parcking whoere the sound Towered

Reinstall the shai{ns

Check 1f the return pipe is in the
or 10 it iy far Crom the

il
suction pipe

Slow down the pump beilow the maximum
speed recommended in the brochure

Use recompended il

Replace with larger one

‘The suction pipe or filtration

device is clogged

Clean the filtration device
immediately

A3



Trouble

Canse

Frogsaal Toeag
produeced

Accumulator
cireuit
malfunct ions

Pressurized
oil leak

Viscosity of oil is ton high

Intermad leak is escossively Lope

Discharpge pressure s toa L

The ©il covler does nut work

Chieck if electrie circuit, solenoid
valve, pilot circoit and anloading
valve operate normaliy

tnpraper tank desipn

Ratéed’ pressure for packings s
incorroet

gt e e

Packings are made of unsuitable
material

At e maeas e e

Parkings are damaged

Seal faces are not properly
secyred

Malfunction=
iny,

The speed decreases with
temperature rise

Knocking

Switching shoek is too larpe
\

Specificd feed. speed cannot he
attained

General control valve dacs not
aperate properly,

Solenoid does not aperade
properly

Choect 01t nd o0 T L

adeguuate viscosity

vheck
packingn . evoe g W o

[ S e B RN TE R Iy
e el

bt

Choeck thae
the 1w i‘;i’?

Plessate vinnie il st

valve o 0 Tewel

required Tor mas i ool

Cheek 0F o1d 15 hepassing or gt
eooliug water (v passing normal Ty
Check tor preasaoane diop of

interngd

sl ed
s, RN S I R T T
LILEL I TN PR PR AT PR P
[t the tank
relation Lo pump «ljae b,
additional ol

cirenin

ot by rall g
tnsgall
e boyed i

coebeg oy

Check Gt the packinge 4o
tor cpea. ing proescang e

ot alele

Check if synthetic rubher and other
oil resistance material are used,
and if aot, replace with suitable
anes

Check for damage, 1wisc, any,
replace with new

T

Cheek for poor accuracy, iocorrect
nstallation, burr, incliiion ol
foreing matters, and i ans,

correct
thiem
Cheek §f the pamp ol iciene
decreanes or i internal Lok of
valves and cylinders 1. Targe ol

L oany, repair or coplace
CTheak for poor fitting, air

or excess tightening of
osca Lhating ware, e i
thenm

inclusion,
packings in

Sy L correct

Cheek tor excessively Ligh work tng,
Pressure or exvessively fant switeh-
ing speed, and if the
valve type (use the bypass watved
or use the el

anv ., ol
ra ‘ R

Check for

(A S SE A

Tesistance e
pipe Line aod o lusion oi [ETTRTRRT
miters in the valve ports, and il
any correct or remoeve thom.,

Check pump discharee.

Check for peveat Tt i o e,
pistans artspooly s gnternal deak, back
Pretiznre ooone ol el e L fag e en
el bern o the v el s e Taag 1t
L S N N R R T L N A

Clhivek for sticking o I TLALTN O R TERTY

ficient wartel fare e vl e drop,
forerpn matter.
overheat tup ol

COorreet oy

in wotenoid, aud

coleaoid, aned G any,

teplace thon,




CONCLUSION

The hydraulic press for coir dust compaction has been planned, design,

fabrication and trial production taken.

The features of the compaction press when compared to conventional

presses are as described below.

- Instead of using a single cylinder of ledger diameter which
increases the press size it is replaced by dual cylinders thereby reducing press
size.

- Conventional die is replaced by an adjustable die which is
flexible for different sizes as designed.

- Usage of economical power pack by employing double pump

for operation.

- Employing ejection cylinders for lifting die after compaction,

instead of removing products in conventional presses.

The power pack and power design and fabrication are compieted under
guidance of M/s. Fluidics, Ganapathy, Coimbatore and it is now at present used

at M/s. Sivanthi coir products, Tuticorn, Tamilnadu.
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B PVRIT Series Single Vane Pumps

Fhese Pumps are widely used as o source of hydralic power They Combine stable performunce and rob

construction with o wide tinge of dehvery rates.

Graphic Symbo!

N
|
2 Raiings
Shalt Speed 3
Modat Max Opr. Output Flow Range P Rpm Mass kg
Nuinber in:;surf nn;l ln‘pul R - Foot Flange
sHem ower Max Min Mounting [ Mounting
PVRIT-4 125
PVYRIT-6
PVRIT-8 .
T Refer 1o page 1300 750 85 55
PVRIT-10 173 26 & 27
PVRIT-12
PVRIT-IS
PVRIT-t7
* For speed above 1500 rpm, consult factory for information
B Model Number Designation -
F PVRIT -4 L R A 20 | s0
P : o : . Dirgction of . . I .
Applicabie Series Nominal Displacement . " Disch Design*
fiyd Fuids Nurmber oy Mouning | Rotation Viewed | !; o N )
yd. h cefre FromShafiSide | Port Position “:umbcr f Stands
F: 4,6 R: Clockwise iw Drawing [
For Phosphate 5 10 L: Foot Type (Normal) 'NL?”“‘” ’ |
Ester Type Fluids PVATT ! (Upwards) 20 | 80
. 12.15 . B: Bottom
{Omirif not : F:Flange Type L: Counter ;
teguired) 17 gl Clockwise R: Right J
" L: Left |

* Design numbers subject to change, but installation dimension remain as showa as per design number 20 through 29



PVR1T-3H-3k-35-3£-2080

Flange Mounting
Discharge Pon
Y, BSPFTh.

Key Width

=

E\ Suction i?pet

DIMENSION IN
MILLIMETRES

Discharge Pont

152 Position
52 83
50 130
40 N 106 )
| 1§ 25|
£ e ®© ®
o &
ol ~ ) 128
=S y
— —_—_t - . - § —_— —— -~ - _—— E
sl =] T
3 | HE :
- i h
5y
94 3Q
Foot Mounting
Discharge Pon
Position
152
) 83
| 17 .
| |y
iy O/ T\ ®
: Yo%)
- 1 \\..J// -
= o '
Dia 12 Theu A N E
h | 1 -
Dia24 5. Face = T = e oy
Depth Imm T 3o 62 j e
4 Places 95
g5 33 145

- 175 =




@ PVRIT-4
15
u
S —
T \\
6 \ \ 1609 rjpm
. \q 1500 rpm
5 3 T~
- Y T
- ke
L P
. 4 ~ e y K
c ™~ [N G T
z - 160 rom |,
= 1800 rpin — . /'" -
1500 rpine | T~ o
Gl ———— e 2
271200 rpm b oS “ St g <
EEmpS =
1000 rpan L -
L e s = !
ﬁ-‘—f -
/ 1 0
0 20 40 60 80 e 120 140
ketfem®
Pressure
® PVRIT-8
l/min
14 \\\J 1800 rpm
e 1500 rpm
12 \(
T—
—— \"'--.
10 1
o
~ -_/H "
g = 4 5
‘:-: ~—{ ___\/ — - &
Z 71 - < e a4
A 11200 rpm /\/r -...__/
1000 rpm / P 4T
47800 S
rpm . A .
—_—
1500 rpm >/:/ _ /g L
S//// '\\1200 o |2
/, g 1000 rpm
A . — I
0 25 50 75 100 125 150 175
e o Pl
Pressure kgtfem

Input Power

Input Power

o PVRiIT-8

|
Iin
10
1300 rpim
e
e / 1500 rpm
o o
s S h\
6 \h\_ -H\
|
~ - —

4 7 M \‘-_ ;.\
1200 rpm / — ]
—————— —

1000 rpm et
5oz }j,1
s A 3
1800 rpm /'/ L )
—_— .
1560 rpm e -t ] N
2 =
/' - /.< 1200 rpm =
/1_ {. 1800 rpm =
I s =
/_77 - - 1 =
{ Q
1} 25 50 75 100 125 150 175
oo
Pressure )
® PVRIT-10
l/min
Lo I 1800 7,
] pm
M
12 -...__‘_‘_“/ 1500 rpm
- —_ / B kaw
3
10 SV /
— [ 7
- 8 == 5
T
;5 e~ . - \/"--./( — 4
[ 1230 rpm /""- - / A ]
: -
. 1000 rpm / /"““; /.__._/.. ;
1800 rpm v / .
-/
1500 rpm >// /2\' S
= ’; “[_t200 rpm 2z
hA<bOrpm <
/:_;/' \ 1000 rpm ;
7 12
i =
[
0 25 S0 75 100 125 150 178
keflem?

Pressure




Typical Pump Characteristics Viscosity 20 Cst Temp 50° C

@ PVRIT- 12 @ PVRiT-15
T 1 - -1
tfinin kw Winin ’»
22 8 25— ST
I 1800 rpm A
24 .
20H9E00 rpin. L] 17 TR0 i "
§ \ 4 1500 rpm — Z:b‘-‘
s
18 6 22
= ¥
~— j
18 Jﬂﬂ_rnm_z}h‘h-. - > M EET Y
1200 rpin /h)(\ e T A 1200 rpun -~
v “ .
14 e 4 18— - 4
Gao\j \ ,/// T~ 1000\1 N } 1:00 rpim
1 rpIs 7{ 7 P _ rpin 1000

e

A |
1 Ly 1200 tpin
T 4’/<L’ - — = &y gp—]
/ﬁf/ ) z z
7 . =l
B ~ 12 2
2 ] z L
6 l 0 = 10
0 25 S0 75 19¢ 150 175 o
kat/cm?
Pressure i
® PVRIT- 17
min
30~
-'-\
23 [
1800 rpm A
1500 rpm ]
2
-._/ kw
24 S e 12 :
22 = 16
. /~< 1800 rpm
20 - ]
T 550 ot
. /,
1T ¥ - s
- .
1200 rpm /"--.7/ L =" - "1200 rpm
si00mm | AT "~ 1008 rpm
B i
-1 ~& n//’ l// N ""-\ 4 g
/I‘(%' ~— =)
14 - _ . 2 =
- N H
12 ) ¢ £

0 25 S0 75 qoo

Pressure

175
kelfom®

Input Power

T




These double pumps consist of one PVRS0 and one PVR1S0O series single pumps combined n tandem
within u single housing and driven by i common chall. Fluid detivered fram the two seperate ports can be

ﬂ PVR 50150 Scries Double Vane Pumps
b .

cither supplicdto seperie or conunon circults.

Graphic Symbol

5 Mode! Number Designation

F-  |pvAsoiso| L -F -13 60 -A E A A |15 ] 80
Small Volume | Large Vol .
Anplicabl Small Voluine | Large Volume | 5 vion bmafl)lm:pumv. lurg,;un?pumc Suction st -1
jicable . . . . . . 5 Port e8I Doy
) ‘prI:imuiic Series |y Type of?lpc Pump Nominal P“f”pNo““"‘ﬂ of Rotation| Discharge Discharge Pu'(')ti.l o | o \;[:1- "
oy Number | 2 | conneciion | Displacement | Displacemem Position Pasition S0 I
uids cmrev cin'Yrey n -
i : . As vigwed from shaltend
F: L - A: ! I
Phosphate Foot 13, 20 60, 70 Clockwise
Easter Tyjx Mounting | p- . (Normal) F E A ‘? [
Fluids. PYRS0150 Flange 26, 30 90, 110 ﬁ L 6 R L pi 18 | 80
{Omitif a0t F: Attachment 36, 39 140 L G H
required) Flange ' Anticlock- 8 B L
: Mounting 45 wise |
"* Design numibers subject 1o change but instatlation dimensions remain as shown
RN Ratings
Shaft Speed
i Max. Operating Range RPM Mass Kg.
i" Model Number Pressure -Ol;[pml;lm‘fm{i = : -
: kglicm? nput Power Miax Min Flange Foot
' . Mounting Mounting
Refer
PYR30150 175 Page 30, 31 2000 600 423 49
’ and 34




PVR50150 - DIMENSION IN
MILLIMETRES

Flange Mounting ——

Eage Volune Paanp

- l)lwhmz:c _l.':n_l
[N I

Nurctent Py
L
2 ¥ Hsi

700 .
791% i\:'y Wildi

Sl Vohurue ['ep
P AR MR

Disclbuge Poat 8" g

.S

- QI8 Thru:
2 Places

L
Note: The Suction and Delivery Ports are alwas's with Flange Connection unly @

Foot Mounting
17.5 Dia. Thry

35 Dia. Spotface

Mounting

| For Other Dj mensions See
Flange Mounting

For Reference: Dimensiops of Pipe Flange Mounting Surface
Small Volume Pump Discharge Port Suction Port

222

4-MI12x20Lg.
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8 Muanually Operated Directional Valves

These valves may be used to
manually shift the spoat position
and change the direction of oil
Tiow,
;
i
L . —— ] L —— e -
2 Ratings
Maximum flow  Vinin dax. Operatiug | Max, T-Line Back M;:x: o
Model Numbgrs 70 140 20 315 Pressun: Pressurs
kgfem® | Kgfieod | kpfiom? | kghicm? kgffem® : kaffom? kg
DAG-01. 1050
DAG-0L . : -
L = 33 33 Tt — 250 13 [
BMGO1- 2D 0
DMG DY 2B 0 ;
DMEG D1 3050 R R |
DMGAO3- 3350 100 100 T -
250 16n 40
DNG-03. 200850 100 100 106 -
DMG-03-2HE-50 100777 oot 1o —
DMG-06.3C#-50 500 500 500 500
DMG-06-3D%#-50 500 500 300 500 s o s
DMG-06-233%-50 500 500 500 500 o i L
DMGC-06-2B3#. 50 i 420 300 250 200 RE

Note :  Max. flow indicates a ceiling flow which does not affect the nommal function {changeover) of the
valve.
* [ Vunies depending of the spool type. For the details, see the "List of Standard Spool Functions™ for
DS5G-03 Series Solenoid Operated Directional Valves (page 139 or 140 at 50 Hz rated voliage.)
* 2. Over vperating torque varies depending on the T-Line back pressure. See the right-hand figure.
® 3. 1f the T-Line back pressure exceeds 70 kgficm?, directly connect the drain port to the resrvoir

® DMG-01 Lever Operating Torque

" kgm
2015
g
=)
=01
[ L
=]
5:;0.05/
& ’
o _0

0 T30 100 140 kgffem?

T-Line Back Pressure



& Model Number Designation

reipined)

F- e | a 03 2 | 8 2 A 50
Special [ Series l[ Type of Valves | I‘\‘!,nl o‘f' I Spoot-Spring ! Spool l SPCCi:,'l,T\NO Lesign
Seals | Number | Conncction]  size I’on't",L ' Amangemen f Type l P\'Orsl[“o" Numther
] sition | | | alve
F: : 01 | C: | | 18
s 2-
"’I“‘-"_'I |! f Spring Centred | 3 f
seils for ' - — 3 l I 4-40 l —
phos. M unaalfy 1 56 .
re f 03 N A B 50
|.1|l’1.|.n. Operared Sub- l‘] He 2 I No-spring ; 50 -7 [ (it if not
ester Iiree. ' Mounti ———— ' Detenre:d I l cquiced b .
ype fional f ! [ . 8-9 i required)
[aicky Valves o6 B: j 2
[{&{ET N1 l E l Spring (Mt I I 50
Nt ; ' . VI |
! |

See the table foe combinaions,

1

Reler to column ~

vialves with centse position s ane ulfset posit

un” (speci! 2

o L:st of Spoal Type

pasition viave) on page Tos.

@ Graphic Symbols

Spring C

entrod Mod

" ”r

ela (3C:k)

3

No-Spring Detonted Modely
3D

r
A

”

Spring Offset Models (2B+)

DG DMG-03 | DMG-06
Spael Type C
. iC I kTa ET5)
ap| 21 2D 2
E15) et 1) o B o B
_’[I]]:":IX]OOOO|OO O
3 [ 0/ojojoi~|olo]o
+ WK ol =l —toi—|=lol o
JO[I]’EE@ Cl—]—lo—l—|0ol O
BHEO | o) —j—i—|——[=] =
5 L
OER | —[—[=[=]=[=[o]=
KED |- =[~[=i~]=[o[=
6 1
&ED | o] -[—[o]-[-o[=
60
7 OHEX (o] o|—|-]-I=Tofo
8 [Ej:m O 0| O] =101~ —
¢ [MER |[o|—|—|o]|—=[-[o]=
o X |o|—|—lof{~|-]ol=
It [EH:EX} O —j~—|—f—|—] 0} —
12 IR jo|—|—|cli-[=[ol—
%Posmur\l}
Possition # 2
Position # 1 (¥ 2. incase of DMG-01/03-2B%, DMG-03-20%)
Note :  The O mark indicate the spool 1ype available for each type.

Position #2 is applied for moduls

and

DMG-03-2B 2B

DMG-01-2B+:

AT VN T T TR M by ok v s




a SuB-p!alcs

Valve . Sub-plate
Modcl Moel
Nombess - - Numbers

Thread -
Size

Appox.
Mass
kg

DISGM-01-3080

IS BRp b

0.y

MG

DISGAM-01 X080

IR IS

.5

DMG-03

NRGAL03-2 )50
DROGAM-03X-2E80

NSGA-DIY. 2180

ULRINLE

o

[EANINE

RN

L
R

1IN D

DUGM-06. 5080
PHIGNM G N-S050

RER NI

TN

8.8

s

Whon auls plates e non used, the mannty snsface s

nactned Thoish

Contielled Paor Opeeated Directional Vales

Subr-plates are avandahle

vighi Lable then see the vonesponding payes

Specihy subvpline wode! from the pible abuove

wasld Bave o gond

Nhavable with Solenaal Uperated Directiona) Valves and Solenond

Fordnvensions, e o e

B Mounting Bolts
Model Socker Head Cap Scrow Qty. TighteningTorqe ®

Numbers kam

DMG-04 MESL IS Ly T 3 0.5-0.7

DMG-i)3 Mo s 33 Lg 4 1.2-1.5

DMG-06 AMIZx 60 Lg 4 100-12.3

B Pressure Drops

The following charateristics are based on the following condi

35 ¢St (160 SSU) Specific Gravity: 0.850

®  Sub plare dincamons SPRRATIT P
Sulv-plare Model No, } Page
DSGML0-F ; Vi
DSGM 0V R
DEGN 00 ] Ini;
Instructions

Avoud connecting the Tunk Port
"T" to a line with possible surge

pressure.

® For any other viscosity, multiply the factors in the table below.
Viscosity |[<301 IS5} 20 | 30 1 40 [ S0 J 60 ] 70 | 80 | 90 100
SSU| 77 1 98 | 141 186 | 232 | 278 | 324 | 371 | 417 | 4ca
Factor 0811 0871 0.96] 103 ] 1,09} 1.14] 1.19] 123|127 1.30
® For any other specific gravity (G, the pressure drop (AP') may be obtained
from the formula below,
AP' = AP G'/G where, AP is a value on the following chart and G is 0.850.
Spooll Pressure Drop Curve Number
Type [PoA[B—=T|P—B [A=T|P—T
! @100 —
31 |0l
4 |10
WIRITOTD [
s I @ el —
s 1@l lo]o
0 | DIl d
Tie(ole]o | — -
8 10| -1 Q@[ =]~
$ 1 Q1@ Ol -
wlelel@ele] =
njoljelelto =
PRI @] =

tions: viscosity of the fluid:




DMG-06-335:5-50

DIMENSION IN
MILLIMETERS

Tank Port =T —\

RPN

! punt[u

\‘rﬂ

/— Prearury I'ort *P7

By

gSurfgce

LA

L

958

Drmin Port V™

3.2

6 Places

v@_}cn\anu

b~ 13.5 Dia. Through
20 Dia. Spotluce

|

el

=engl
L/

18

Positiun ¥2

Position #3 -

- - ¥
“E rv}j ' -3 -
- : o
aladl O
.tl_-—'y i E 7 s
_\g & ~ 3
3 LA \ Cylinder Part "8° =
Cylinder Port "A~
260.5 52
s7
-~ Powition #1 .
i

Endicnten Spring Olfner
Models (2134

Indicates Sprng Ofhet
[ Modeln (2B+A)

J

40

—r —_— "g
PR PSS m 2 = S -
1 i 3
] h |lr : ' _g""
111 :|= il
111 11 11
W ¥
12.5 \

r Meuntiag Surface

{O-Rings Furnished)

Note : For the valve mounting surface dimensions, sce the dimensional drawing of the sharable sub-plate in page 159 |

HiEREE,

i u'u:fn AT JC*}‘.... AT ‘,, X5




LRV
ot O3

Seom
b E R AN

it

| '5;' 3 D
NAL:
FLL AW £

. | B Sub-Plates ' .
’ o _; DIMENSIONIN ...
04 Tl T MILIMETERS
® DHGM- """ .2080
S 04X » S e e e ——
2 ub-plate Lt SOl NN R i
12 168 W MDdC! Numbcxs ': - E_Jl‘d F. Thd-“
'_ DHGM-04-2080 | 172 BSPF
322 1018 DHGM-04X-2080 | ¥/4 BSEF Mo [ M
7
207 ETha,
1T Desp
5 4 Placea
34 .3
wal E 20 N
i 'F" -] /] 2 § b
= . 7 ~ )d
J o FALY = g —H
R 5 o2 —%¢
- { 3
P
y
12 Dia. Through 653 \ kﬁDiﬂ.ZPhwu _/
17.5 Dia, Spotface —— D" Thd.
4 Places \ 175 Dia, 2 Flaces 102
2.6 Dia. 14.2 Ba1 4 Places
5 Deep “F Thd. 12 Desp 1375
2 Flaces 130 2 Places
Tt ValveTypes e - TR lor Pressum Port X L Pt YT T T Remans
i R Used only on extemal pilot type Used as drain port only on external
Solenoid (?onr{oilcd Pilot valves, . drain type valves. - :
Operaied Directional Valves To be plugged on intemal pilot type | To be Plugged on intemal drain type
valves . . valves . . .
Pilot Spring Centred ' - '
Operated No-spring - Used as pilot pressure port o
Directional Used Norrnat size:
Valves Spring Offset ' Used as pilot drain pon only 04
Manually Operated Direction Valves | Not used (plug is not required) Used as drain pont
B Sub-Plates
: 06
® DHGM- °° -5080 R
- 06X 14 BSP.P Thd,
4 Places fo— E
12 204 ;
%0 -
130.2 Diz 8 Decp
MI2Thd. 24Decp | | 51127 : /-7 e e
6PmcesN | 777 ;Lf“ “"-BSP.F
532 / aces .
I 56 a5 .
& iy [ = é ,
TR I [+
8%l f Wanu Fant Gk . g 8P : o
Sl 2 11 o 4 ¥
I L et cs .r'\i "‘,..:-:‘ .' M P‘ 2 ;l!_
~ B | : 2
- - 11 Dia. Thrg 0 5 . u
128 —300. 7.5 Din. Spotface 4 Places
22— Dia"D”" Thd. 4 Places L
156 '
“C* Thd, o X
4Places ..
g Sub-plate ofipon rem T Do Dimeasions rarm 72"y o 1~
Model Nuibers | “C* Tod: 5 == g ——p——p——— K |-
JHGM-06-5080 3/4BSPF [ 1512 | 37.7 102 54.4 306 | 1258 .
YHGM-06X-5080 | 1 BSPF 1552 | 143} 108 50 " 25 130 - - -
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In-Line Check Valves

These valbves illow free fow in one direction and prevent Mow m the reverse direction. Cracking

pressure speeified is the pressure required o open the vilve and allow free Row.

S e
Ratings
del Number | Raied Flow = | dax. Operling Pressure Cracking INessure My
Linin keffon® Refrom? ky

22180 12 | 3%

T ! 2

2 !
i i 35

. . | ! <
A0 2080 20 1 : Suu

Raded uw s e approsinmaie Mow rate, when there 1s g e thow Pressure crop of masimem 3 kgbym?
he Fuid has a specilic gravity of 0.85 and a kinematie viscosity of 20081 (4R SSUY. and he criching
veessure 13 0. kglrem?

Viodel Number Designation

el T - 03 30 20 ] #
ries ] Type of Valve | Cracking Pressure Design | Dc!sign
mber | Connection | Sizc kaliom? Number | Standards
| 02 5:0.35 21
. ) 30:20 20
ine I Threaded 06 50:35 _T»—I 80
k-Line| Conacetion [ 10 75:5.0 20 |

of in-lin¢ check vatves, standard type (for petroleum base oil) can be used phosphate ester type fluid.

Graphic Symbo!

T-02-3#-2180

DIMENSION IN
T-03-3#-2080

MILLIMETERS
T-06-3%-2080
T-10-3%-2080
A
: ===
-
£ Oullet D" Tnd mm T
t . 2 Places ' Model Numbe ——4"D" Thd.
por el Numbers y B c E Th
CIT-02-%.2180 65 22 15 254 | W BSPF
CIT-03-#-2080 70 23 20 33 % BSP.F
CIT-06-3%.2080 95 33 25 43 % BSP.F
CIT-10-#-2080 132 58 30 67 1% BSPF

Pressure Drop



ﬁ Pressure Drop

e CIT-02
k['_lfull'
5 ..,—.___.____.'___-.’ L ————
CI¥-02-50+
. 4 b "t —_—
s [ L
f_‘.— G S /.‘r
2 CIT-02-5- /
¢ 2P ~———-t Y
& | o
‘ /
I— |
o} 5 10 . 15 : 20
Flow 1Rage
o CIT-06
kgt
] 1 =
[ . e ——"]
et
¢
5 T t \\_
CiT-06-50—, CIT-06-75
] N,
e 4 -
‘S 3 _'I__—-‘_‘ LS b
% CIT-06-5—\ | /
I 2 >/’
1 /’
._-_—-——0_-—'_""-‘
o 20 40 60 80 100 Ymia

lfnun

L)

Pressure Drop

Pressure Drop

CI17-03

kptiom?

&

4

5»7«-

1
iCIT-03—75
I N

CIII'-OIZ- 50*\

kufrem®

10 20

Flow Rute

30

50 tinun

7
&

5'/

|cit-10-5~

e

___--——'—"/

100 200

Flow Rate

300

¥min
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polyhydron | PRESSURE RELIEF VALVES T

— DPR

.P;_+{!!_7T

N R

Description

Direct acling valve.
Guidag poppet dasign.

Cushion arrangement for greater stabilily and noise control.

Three sizes. - 086, 10 and 20.

Three mounting styles - Threaded cartridge.
Threaded port body. __-
Subplate mounting body.

Six pressure ranges - Upto 25, 50. 100, 200, 315
and 400 bar.

. Two options for - With set screw and Lock nut.
pressure adjustment With hand knob.
Section

Unit Dimensions

Threaded cartridge and cavity details

_ S

Dirmensicns in mm.

P | /ﬁlz??}/_ AJF1
1 fanr.al
Lz max. . I = 3 AF2
Canridge with hand knob for pr. Cartridge with sei screw for pr. Cartridge cavity machining details,
adjustment. adjustment.
Table No. 1
Mass : 2035 202 02 0.2 | Tightning
Size | Kg. AF1 AF2 M CDv OD2 QD3 CD4 L1 L2 L3 L4 LS LG L7 L8 L3 [ torque Nm.
8 0.45 19 30 M2_8 1.5 43 25 15 5] 64 64 65 65 45 35 19 15 52 i 120
HY 0.9- 22 36 M35x1.5 48 32 19 10 77 82 80 8O 52 43 23 18 [ J 14Q
20 1.6 22 46 M45x1.5 B0 40 24 20 103 85 785 110 '\-{? 54 27 21 93 170

)

‘Polyhydron Put. Ltd.

78-80, Machhe Industria Esiale, Machhe
Belgaum - 590 013, INDIA,

Phone - +91-(0}831-11001 |
Fax . +91-(0)831-411002

Ralaaea 02,071

T eVala)
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S1.No. Book name Author Edition
1 Industrial hydraulics John pippenger Tata McGraw hill
2 Industrial hydraulics Exposito Prentice hall
3 Industrial hydraulics Vickers manual
4 Hydraulic equipment Yuken ca:talogue
5 Machine design text book | R.S. Khurmi, J.K. Gupta | S. Chand publications
6 Strength of materials S. Ramamurtham Dhanpat rai & sons
R. Narayanan
7 Design data book P.S.G. DPYV printers
8 Hydraulic equipment Polhydron catalogue
9 Cor pith potential wealth | Devaraj G. Surya publications
in India
10 Exportable coir products | Kamaraj C.M. Gaurav publications

in Tamilnadu
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- ’ — . FEECTRCYN PRV ﬁ
S COEANR DERECT ACT'N,G.,.,“. . EncinesrinG: 1| | 2.
alyhydren | *PRESSURE’ RELIEFVALVES, Fimmes =
| R :? ! ‘ : DPR | N oraeaari,

Jreaced port hody

Valve with hand

krab tor pr. PR
adjustment. ﬁ‘ ‘N‘FZ
i /_
L2 L1 .
max. AT AF1
QD2 [
7
T T T
s
L3 — Valve with set
T T sgrew for pr.
LTI L6 .
La ! [ - = ] adjustment.
£ i ©D4  ©D3 (typical)
P 3 &8——T
oo | [
s
l_Bi_ﬂ._
Miap
S T1deep
| e
H1 H2 L+
!
1 ‘
e 81——1
 TaveNo.2 I B2
Size'i.\'.ass . =
NG =i Kg B B2 OOV OOz ©D3 ©Da M AF1 AF2 L1 L2 L3 L: L5 w6 Ht Hz T
6 |12 45 60 3 65 22 GU4 M6 30 19 §5 . 64 -20 8 15 40 4 25 1
10 Iz.s 60 80 <8 9 30 Gwe Ms 36 2 ‘g0 82 22 00 20 .49 €0 40 15
20 |s.2 70 100 &0 § 45 Gl .mMB 46 22 785 85 34 135 20 & 70 S0 15]
Subplate mdunting body Dt— i
Ly - ,
AR l ’ I AF
- =
! ! T
=
’ ooz L1
L
*HZL-
Tabte No. 3 e — .
| Mass PR : e e -
Size | "o B1 .B2.  OD1 OD2 AFt AFZ L1 L2 73 U L5 L6 T HIr H2
6 11 45 80 43 86 30 19 85 64 15 so B 4 L4020
w | 24 60 80 48 9 36 22 80 82 20 100 o5 ss, 28 L L

70 70
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TN «—«W.D‘F‘ECT "ACTING__ || eneieegine: | 2
olyhydron |- PRESSURE 'RELIEF- VALVES, Fimmt—
o= | ' 'DPR | LRSI S
sreaced portbody S ——SSRERETEEE————— R
T 001~ vawewinhard T
——} knob for pr. o e e
adjustment. o ] Ft\ SRR ”N.FQ
: iy /—
L3

Valve with set
screw for pr.
adjustment.

Mlap
'I__i, = T)deep
! Y
HY  H2 + -
B A U
e Bt—J.
" TaveNe.2 B2 k.
Siza I.\'.ass -
NG 'Kg BT Bz OD1 Qb2 ©OD3 ©D4 M AR AF2 L L2 L3 L+ Ls 15 H1I HZ T

12 45 &0 3 68, 2 Gl Me 30 19 B85 . 64 - 20 8 15 40 40 25 11

0 28 680 80 =3 9 30 G2 M3 36 22 ‘B0 82 22 100 20 - 49 60 40 15

20 | 52z 70 100 & 8 & G M8 a4 22 785 g5 34 135 20 6 70 50 15

AF1

o BB OB O OB O OB

i i
e —B1
Table No, 3 B2
) Mass s : ; s Ve LTI
size | o By .B2 ODI ©D2 AF1 AFZ L1 L2 73 LS L6~ HI T H2
;\ L 6 1.1 45 BD 43 66 30 19 &5 64 15 s » 4
My TSl et . . . il
--‘g o 0 | 24 B0 B8O - 48 Y %6 22 80 82 20 W0 0 5 .
. . i )
L L e e e T g m T a swpt - = '
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DIRECT ACTING
PRESSURE RELIEF ‘y.ALVES

DPR

ENGINEERING 4

Technical Specifications

.

Conslrusiion

Mounling slyle

Interface

Mounting position

Filow diraction

Operaling pressure
For port P
Forpont T

Pressure satling ranges ..............
Hydraulic medium ...
VISCOSITY range i

Fluid temperalure range

Fluid cleanliness requirement ...

Birecl acting, poppe!t type.

Threaded cariridge, Threaded port body cr

subplale mourting body.

Factory standard

Note :

Subplate mounting valves having
interface as per

150 6462-AB-03-4-C (Draft) and
ISO 6462-AR-06-2-A (Draft) are also available on
request. Please ask for details

Optional
FromPFPtoT

400 bar.
315 bar.

Upte 25, 50, 100, 200, 313 and 400 bar.

Mineral Qil
10 Cst. to 380

Cst

20 °Cto +70 °C

As per 150 16/13 or better.

Refer individual table.

Ordering Code

DPR H 10 T 04 — 315 v
Direct operated Cartridge with Viten
pr. relief valve Q' nings
(Omut if not required}
- Setscrew | 25, 50, 100. 200,
Hand knob . H 315, 400 bar
i 08, 10 and 20 049 thru 09 Design code
— factory standard | Subject to change.
Installation
Car‘tridge K 21 20 thru 28 ISO dimensions
standard remain same.
Threaded
Subplate S
3

All rights raserved.
Subject & ravision.

Nole : Fixing screw and subplate to be ordered separalely.
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