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Abstract

The material handling equipment guarantees the convenient
conveyance of wanted amount of material at wanted restriction with
least expense and greatest security. Due to daily invention of new
technologies over material handling equipment are undergoing
continuous automation. The problem arises in a system while turning
the soft material like cordierite ceramic material before firing in the
kilns. During turning the soft materials are undergoing cracks which
are mostly cannot be seen by naked eye. The turned product must be
carried by a bat for kiln. The product is turned by using a clamping
lot up. Two clamps are used to turn the material along with two
ratchet belt to hold the product.
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Introduction

Cordierite ceramic is a magnesium aluminium silicate material
that has been widely used in applications where thermal shock
resistance is important. Cordierite ceramic is also useful
because it has a first thermal expansion and good electrical
insulation compared to other ceramic materials. It can be
formed into a variety of composite geometries by employing
several characters of manufacturing process such as axial
press, isotactic pressing, shot molding and extrusion.

Ceramics are proven to be nonpareil materials for sensible
thermal depot in concentrated solar power, industrial heat
recovery, etc. due to their good thermal constancy and high
strength. Among them, cordierite ceramics that are featured of
low toll, low thermal expansion coefficient, good chemical
stability and high refractoriness show great potentials and
have been used as thermal storage medium or containers of
latent heat materials for decades. Cordierite ceramics have
also extensive applications in other orbits, such as refractory,
energy, exhaust purification catalyst and aerospace industry,
etc.

Material, product or goods will always run within and/or
across the facility such as a plant, warehouse, between
buildings, a transportation or distribution spot in decree to
complete the function of its availableness in that facility. The
stuff menses is related to the movement for handling the stuff
itself which can be done by using human power or mechanical
equipment and can be time consuming, expensive and
troublesome. Since material handling equipment (MHE) is
used, the circumstance certainly lead to the decision-
fashioning for the proper survival of the fittest. The hardware
must be worth for the material dealing with tasks since
material taking care of basically utilizes asset, for example,
work and existence. In superior general practice session,
material handling operation accounts for 25% of all
employees, 55% of all factory space and 87% of production
time. Because of that factor, choice of MHE ought to be led
cautiously and completely. Past studies are concerned with
MHE selection by taking an effort to uncovering the best
alternative of MHE. Some of the studies select the best MHE
through evaluation under multiple criteria such as nature of
work, time consumption, number of workers, workspace
provided, etc.

Problem Statement

The cordierite slab product which weighs more than 100kgs
are difficult for man power to lift and rotate. The rotation of
the slab is done to remove bottom plunger. Because of more
weight it is difficult for the workers to rotate and also during
rotation cracks are formed. The cracks formed are sometimes
noted by the naked eyes and many times cannot be visible to
the naked eyes. It can be able to detect the damage only after
the firing process. The test for the checking of the crack is
sound test. One skilled person test the sound produced on each
and every part of the product by knocking it with rod. If the
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sound produced is different in some places that means that
part has an internal crack on it. When the internal cracks are
not viewed due to various distractions the cracks were formed
after the firing cycle. The firing cycle takes about two days.
After two days the cracks are formed tends to material and
manpower waste as the material were reprocessed before the
firing cycle.

DESIGN AND METHODOLOGY

STUDY OF CURRENT METHOD

Initially the cordierite material is obtained from igneous rock
and the some additives like adhesives. Then the particles are
finely crushed to certain proportions in order to get required
material properties. Once the material properties were attained
and they were passed through the wooden plunger to get
required material quantity and shape. As the cordierite
material stands for higher firing cycle and sticking properties
due to the presence adherence material.

Cordierite materials were used to produce ceramics and
they are also produced in hallow form in order to reduce
weight and hence material cost tends to be minimised. The
hallow slab were produced by rods while pouring the
materials. When the materials were poured in shaper and they
are locked with the screws to avoid the misalignment and to
obtain particular shape under heavy loads. The materials were
pressed in the presser either vibrator or hydraulic presser to
get required properties and shape.

Usually the vibrator is used as a presser as the gaps between
the grains of the materials were filled whereas the hydraulic
press were not able to fill the gaps between the grains structure
as it simply presses the material with heavy load. Although the
vibrator requires human force to hold the material slab while
pressing where hydraulic press do not requires human force to
hold. The pressed cordierite material is moved from the
vibrator then the top and bottom plunger were opened. The bat
made up of cast iron with number of ribs based on the required
material size. The bat is placed over the pressed material. The
materials were inspected thoroughly in order to identify the
cracks over the surface of the cordierite material as the
material is soft and sensitive to handle before they passed
through the firing cycle. The cracks were formed over the
surface due to uneven load from the workers.

The bottom plunger tightened and the material is turned with
the bat through the human force. When the material is turned
back the cracks were inspected through the sound testing
which is handled by the skilled person who identifies the
sound variation and it tends to determine the internal cracks.

The cracks over the surface were viewed through the
naked eyes whereas the internal cracks were identified through
the sound testing which involves the skilled person knocking
with the testing probe thus the difference in sound over the
surface results the internal cracks. Once the cracks were
identified then they were considered as scrap and they were
reprocessed in order to develop the economy. The sound
testing is not so effective in every time. The material without
cracks they were passed through the firing cycle. The firing
cycle takes two days to produce the final product. Once the
material with internal cracks were processed in furnace then
the material is tends to consider as waste and they are not able
to reprocess where the material before firing cycle they are
crushed and reprocessed.

Figure 1

PROPOSED DESIGNS:
Proposed Design 1:

Rotating Table:
The material is ejected from the vibrator and they are moved
over the roller assembly. The adjustable table is placed at the
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end of the roller assembly. The rotating table consists of top
and the bottom plunger. The top plate is opened and then the
material is moved along with the plunger. The rotating table
consists of cushioning foam. The material is placed in the
rotating table and the bat with number of ribs. The top plate is
closed and they are tightened. The ends of the rotating table
consist of ball bearing in which it helps to rotate the table and
hence the materials were rotated.

LIMITATIONS:

e The product has various heights and here there is no
provision to adjust the height.

e Italso occupies more area.

Figure 2

PROPOSED DESIGN 2:

MOVING TABLE:

The moving table consist of two tables moving table and
receiving table. The receiving table is placed immediately
after the roller arrangements. The moving table consist of two
belts for locking the product. The belts are placed on the back
side of the table. The product is placed on the table and bat is
placed over the product. The product along with belt is tied by
using belt. The moving table rotates along with the product
and belt for 180 degree. The receiving table is placed adjacent
to the moving table. The moving table has designed in such a
way that belts will return to normal position immediately after
the release for next cycle. The heights of the table are
designed in such a way that the workers can easily operate.

The receiving table has only frame on the top and it is
supported at the bottom.

LIMITATIONS:

e Itrequires additional area.

e The material transfer is also required.

PROPOSED DESIGN 3:

CLAMPING ARRANGEMENT:

Two clamps with projections on one side which is used to hold
the product. The clamp is designed in such a way that it can
hold minimum to maximum range of heights in product. The
clamp has soft foam to produce cushioning effect. The clamp
contains one screw rod for tightening the product and guide
rod for support the load. The set up contains electric hoist
conveyor for lifting the product.

The third idea is selected because it can afford variable heights
and the material is rotated in the same place. No additional
area is required for set up.

CLAMP:;

A clamp is a device used to hold the piece in a proper
position without any shaking. It will hold the product by
applying inward pressure. There are many different types of
clamp available for different purpose. Some are used to fix
components position while others are intended to be
permanent..

© P23h7

(ALL THE DIMENSION ARE IN "mm ™)

Figure 3

A. Screw Rod:
Screw rod is used for the movement of mid plate. The screw
rod is provided with pitch 16mm.
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Figure 5
B. Handle Bar D. Guide Rod
Handle bar is provided to lift the product material. Spacer is  Guide rod is used for support the screw rod. The load acted on
provided for rotating motion of the clamp. the mid plate is distributed equally on screw rod and guide

rod. The guide rod is machined by centreless grinding for

smooth movement.
D30

@ BPIGHEG @ BZONRE

a z70

l.,*,,

100

Figure 6
E. Bottom Plate
The bottom plate are designed in such a way that it can hold
the product comfortably.

e

(ALY THE DIMENSSION ARE IN “mum™)

20
Figure 4 o {— _}

C. Spacer ¥

Spacer is provided separately. The spacer is welded in another "

rod, the rod is used to lift the product and spacer allows the |
clamp to rotate.
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= FIGURE 7

F. Top Plate
The top plate has a hole on the centre for screw rod and

|
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i
i
i
i
i
i
|
j
{ another hole for bush. To hold the bush four holes of 6.8mm.
|

("ALL THE DIMENSION ARE IN mm")
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o l. BUSH

s P <%/ T The bush s act as a guide way for guide rod. The centre of the
i ‘?Q} /s J bush is provided centerless grinding for smooth movement of
2 = the guide rod.
.
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G. Soft foam
Soft foam is used to give cushioning effect to the product.
Since the product has very less strength the cushioning is o20H7 L _j
provided. |=—230h6 _|
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FIGURE 11
J. CLAMPING ARRANGEMENT

CLAMPING ARRANGEMENT

SCREWROD SUPPORTIVE
WITH HANDLE
FIGURE 9: N'i“ } CUIER0D i
H. Sling belt

Sling belt is used to tie the product with the bat. To hold the
product firmly two belts are used. The belt is uses ratchet ke

mechanism to tight the belt. o1 O | us

- .
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FIGURE 12

FIGURE 10
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Il. WORKING

The spacers are welded in a ¢ shaped rod. The ¢ shaped rod is
designed in such a way that it can have more than half the
breadth of the product and it is connected to the electric
conveyor by using a hook which is connected in the electric
conveyor. The wheels of the conveyor run on the guides
placed there. The electric hoist conveyor can be operated by
manually controllable device.

The clamp is placed in the spacer on two sides. The product
along with the bottom plunger is pushed out by using an
ejector. The product along with the bat and bottom plunger is
sent inside the gap between mid plate and bottom plate. The
screw rod is tightened to clamp the product. The two belts are
used to hold the product in correct position during rotation of
the product.

The product is lifted along with clamp by the electric
conveyor and the whole set up is rolled inside the spacer. The
screw rod is loosened and the product is removed. The product
along with bat is placed inside the kiln for firing.

DESIGN CALCULATIONS:

CLAMP DESIGN

HEIGHT:

External height-213 mm.

Internal height-181 mm

The internal height is designed in such a way that it can hold
38-45mm product with bottom plunger of size 45mm and a bat
of size 16mm. It should also hold a mid plate of 10mm a
tolerance of 10mm is given.

WIDTH - 90mm

The width is designed in such a way that it can hold at least
two rods of the bat for good support. The distance between
each rod in the bat is 50mm.

BREADTH:

Internal breadth -220 mm

External breadth-260 mm

The breadth is given to provide more contact area between the
clamp and the product.

SCREW ROD:

M16 thread is given for screw rod. The stand pitch for m16
screw is 2. Nominal tensile strength is 500 N/mm?. The
maximum allowable load for M16 thread is 120 kg.

ELECTRIC CONVEYOR:
SPECIFICATIONS:

Capacity - 500kg
Wire rope - 12 mtr
Lifting speed - 220/230 V
FEATURES:

e  Cut off limit switch is included.

e Automatic braking action.

e Only for small jobs.

SLING BELT:

FEATURES:

e Orange colour

e Length25*6m.

e With hook on one end and a lock on another end.
e Can with stand weight upto 2 tons
SOFT FOAM:

e Cross section 220*90*25 mm.

¢ No of pieces needed -4.

GUIDE ROD:
Diameter - 30mm.
Length - 170mm.

V. MATERIALS AND ITS PROPERTIES

1k MATERIAL SELECTION

The materials used in the process are discussed below
. Cordierite is used in product

. Bat uses mild steel

. Mild steel for clamp

. Soft foam for cushioning effect

2. MATERIAL PROPERTIES

Mild steel:

MATERIAL COMPOSITION (%)
Carbon 0.16

Manganese 0.7

Silicon 0.13

Sulphur 0.04

Phosphorus Remaining

Table 1

PROPERTIES:

It’s a great conductor of electricity

It is malleable

It can be easily magnetised

CORDIERITE:

MATERIAL COMPOSITION (%)
Magnesium 6.4
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Ferrite 6.4

Aluminium 12.9

Silicon 16.12

Oxygen 56.04

Others 2.06

Table 2

PROPERTIES:

o It has more adhesive property.

o It provides high strength after firing.

) It has high thermal resistance.

SOFT FOAM PROPERTIES:

o Easy to process and handle

o Excellent impact and vibration absorption.
o Very low migration onto partnering material
. Low compression set.

ADVANTAGE AND APPLICATION

ADVANTAGE:

e The number workers is reduced

e The turning time is lowered.

e The no of failure is decreased.

e The cracks are reduced.

e Easy to work.

e [Easy to operate.

e The equipment cost is lower.

o No additional work space is required.

e The production rate is increased.

e Reduce work force.

e Reduce walking distance.

e Risk and accidents are prevented.

o Simplified handling activities.

¢ No higher skills are required to operate.

e Increase profitability.

DISADVANTAGE:

e After rotation it is difficult to position the clamps on a
normal surface.

e Surface of clamp get rusted over some period.

FUTURE PROGRESS:

An additional c¢ shape channel is provided to eliminate the
above error. The ¢ shaped channel will act as base after
rotation so that it will act as a base so that it can be placed on a
normal surface.

APPLICATION:

The project is used to hold and rotate the material with ease
method. The safety application and proper quality of the
material is the main theme of the material handling equipment.
It rotates the product for the further firing process. It also
reduces the workers effort and easily to lift the products and
enhance safety.

COST ESTIMATION:

S.NO DESCRIPTION AMOUNT IN INR
1 Mild steel 800

2 Foam 210

3 Hardening 1600

4 Machining 3200

5 Ratchet belt 780

6 Total 6590

Table 3

VII. ANNEXURE
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Figure 13 Developed clamp

CONCLUSION

The clamp developed is fully operational and gives the
resulted motion. The product result is tested and it gives a
positive income. The design can be changed for the
convenience, the changes include additional portion to cover
the top. The material can also be changed for future purpose to
reduce the weight. The intent of the project is to reduce the
cracks formed on the surface of the cordierite material.
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