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ABSTRACT

A Strong international group Saint-Gobain Performance Ceramics &
Refractories (PCR) leads the industry in the design, development and
manufacturing of the highest performing solutions for extreme
operating condition. Performance Ceramic (advanced/fine ceramic)
solutions cover every industrial kiln & furnaces, Specialty ceramics,
burner solution for industrial heating, wear resistance application and
many more demanding applications which rely on high performance
ceramic material characteristics. performance refractory solutions are
designed and manufactured to overcome operational challenges in
metallurgical applications.

In this 12 weeks of internship, I got basic knowledge about slip casting,
I got to know in brief that how the company works, how it gets
manufactured and how to Inspection and packaging is done and how to
use a QC tools.

7
Gujrat Technological University Om Institute of Technology, Shehara




Team ID : 245051

TABLE OF CONTENTS
ACKNOWLEDGEMENT ...cuiitiiiiiiiiiiiiiiiiiiiiiiiiiitiiiitttieteeiietestetnttassessassassnsenees i
ABSTRACT ...ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiititietttttieietietiecsscsscssssstsstssssscsssssssssassenaes ii
LIST OF FIGURES . ...ttt ettt tiete sttt et eesseessssssaases iii
SR CHAPTERS SUB TOPICS PAGE
NO NO
1 Company Profile 1.1 About Company 6
1.2 Quality, Environment, Health and
Safety Policy
1.3 Vision and Mission
1.4 SWOT Analysis of saint ~ gobain
1.5 Priorities of company
2 Personal Protective Equipment 10
3 Manufacturing Products 3.1 As per shapes 11
3.2 As per Monolithic
3.3 As per product by application
4 Plaster of Paris (POP) 4.1 Types of POP 13
4.2 Manufacturing flow diagram of
POP
5 Forming 18
6 Plastic Forming 18
7 Slip Casting 7.1 Types of Casting 19
8 Finishing 20
9 Oven and Air Drying 21
10 | Firing 10.1 Kiln Operation 21
10.2 Vitrification
11 | Inspection 11.1 Types of Quality Inspection 24
12 | Packing 12.1 Types of Packing 25
12.2 Packaging Material
13 | Flow Chart 27
14 | Slip Casting Process 14.1 Flow chart for slip casting process | 28
14.2 Mold preparation of pop
14.2.1 POP mold preparation flow
diagram
14.3 Slip Preparation
14.4 Casting Process
14.5 Green Finishing Process
14.6 Firing Process
14.7 Inspection
14.8 Packing
14.9 Assembly of Kiln furniture
products
15 15. Project Selection - Defect reduction | 15.1 Plant overview 39
through quality control tools 15.2 Deployment
8

Gujrat Technological University Om Institute of Technology, Shehara




Team ID : 245051

15.3 Department and machine involved
15.4 Identify the origin of defects- analyse
15.5 Identify the origin of defects- rank
defect data & produce pareto graph

15.6 Identify origin of defects — list &
describe defect modes

15.7 Identify the origin of defects- setup
data collection system

15.8 For defect reduction summary :
restore basic conditions on critical areas
and set standards-identify critical areas
15.9 Restore basic conditions on critical
areas & set standards perform initial
cleaning & tagging

15.10 Restore basic conditions on critical
areas and set standards-define &
implement cleaning, inspection & lubricant
standards

15.11 Restore basic conditions on critical
areas and set standards- restore all the
operating standards

15.12 For defect reduction summary :
understand the root causes for recurring
defect modes: fish bond diagram

15.13 Standardise countermeasures by
mean of opls and improved standards
15.14 Introduce a training system

15.15 Record & plot results

15.16 Organise the defect analysis

15.17 Define the defect analysis procedure
15.18 Create checklists & standards to
maintain the conditions

15.19 Improve the reactivity to defects
15.20 Improve the control systems

15.21 Results achieved

15.22 Trial on risk elimination

15.22 Team audit

16

References

Gujrat Technological University

9

Om Institute of Technology, Shehara




Team ID : 245051

1 COMPANY PROFILE

1.1 ABOUT COMPANY

Figure 1 Saint gobain halol plant

Grind well Norton (GNO), a company listed on the Bombay and National Stock Exchanges,
pioneered the manufacture of grinding wheels in India in 1941. In 1990, Saint-Gobain acquired
Norton Company, USA, worldwide and thereby became a shareholder in GNO. In 1996, Saint-
Gobain increased its equity stake, making GNO its first majority-owned subsidiary in

India. Today, GNO’s businesses include: Abrasives, Ceramic Materials Businesses (Silicon
Carbide and Performance Ceramics & Refractories), Performance Plastics and ADFORS. The
Saint-Gobain Country Head office, INDEC (the captive India IT Development Centre for the
Saint-Gobain Group globally) and CertainTeed are also part of GNO. GNO’s subsidiary, Saint-
Gobain Ceramic Materials Bhutan Pvt. Ltd., manufactures Silicon Carbide. The Group
currently holds 51.66% of the equity capital of GNO.

Grind well Norton is a part of the Saint-Gobain Group in India. Saint-Gobain entered India in
1996, and has achieved strong and profitable growth since then. Today, it is a leader in all its
major businesses, has 26 manufacturing sites and has more than 15,788 permanent and
temporary employees in India.

In 2021, Saint-Gobain registered sales of about INR 87.384 billion. For Saint-Gobain, India
presents a huge opportunity for growth. Two large entities, Grind well Norton Limited (GNO),
a publicly traded company, and Saint-Gobain India Pvt. Ltd. (SGI) house Saint-Gobain’s
businesses in India. The following businesses are present in India - Regional businesses: Glass
and Glass Solutions, Gyproc Plasterboard and Plasters, and Weber (Industrial mortars) and
Global businesses (which are now part of the High Performance Solutions Division): Abrasives,
Sekurit (automotive glazing), Ceramic Materials (Silicon Carbide, Performance Ceramics and
Refractories, SEFPRO, Crystals) and Performance Plastics.

The Performance Ceramics & Refractories (PCR) business offers complete solutions with
expertise in design, engineering and manufacturing refractory systems for high temperature,
ballistic and wear applications. The HPR plants are located in Bangalore and Halol (Gujarat).
The Silicon Carbide business manufactures Silicon Carbide crude and grains at Tirupati
(Andhra Pradesh) and near Phuentsholing (Bhutan) and is a major supplier to all leading
Refractory, Metallurgy and Abrasives manufacturers in India.
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1.2 Quality, Environment, Health and Safety Policy

|

sm‘?_{jlo%;, N PERFORMANCE CERAMICS & REFRACTORIES

Quality, Environment, Health and Safety Policy
We, the employees of Performance Ceramics & Refractaries Business,
Grindwell Norton Ltd. Halol, are committed-

To i provide our Ci s with a superior value Product-Service Package that
befits their requirement.

To ensure health and safety of all our employees,
To protect the environment against industrial pollution

To embrace Saint Gobain Attitudes and ensure complete adherence to the Saint Gobain Code
of Conduct and Action

To achieve this,

We will seek to continuously impro

We will strive to ¢
same to effect betterment.

laws and regulations and other

= an impact on Health and safety
to promote and observe safer
ing on Health and safety to all employees

far personal safety and the safety of all fellow

preventing ill health and injury by eliminating

workplace without injury or ill Health striving
o Accidents, Zero Occupational diseases

he envir

vironment by preventing all forms of pollution
including d we will, as reg

d i nstall and maintain at our facility
dont A equ 1 or doing so and towards achieving Zero Environmental
Incidents along with continual img and inable devel:
We shall i nent systems and continually improve the same by employing

appropriate te

iodical assessment of the status on health, safety and
pollution control and taking corrective actions as required.

|, 0,
U @1&3{*
g \;‘\dush Sarup

Business Head
Date: 1-March-2020 Performance Ceramics and Refractories

SAINT-GOBAIN

HPAG/MR/FO-Apex-11/0001-05

PERFORMANCE CERA FRACTORIES

Figure 2 EHS policy

1.3 VISION AND MISSON

The source of a happy life for everyone, the foundation of a better future for mankind. Saint-

Gobain designs, manufactures and distributes high-performance materials to provide innovative

solutions to consumers. These materials and solutions can be found in every aspect of
architecture, transportation, infrastructure and industrial applications and are relevant to our

daily lives.
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1.4 SWOT Analysis of Saint-Gobain

For Saint-Gobain, SWOT analysis can help the brand focus on building upon its strengths and
opportunities while addressing its weaknesses as well as threats to improve its market position.
Let us start the Saint-Gobain SWOT Analysis:

Saint-Gobain Strengths

The strengths of Saint-Gobain looks at the key aspects of its business which gives it
competitive advantage in the market. Some important factors in a brand's strengths include its
financial position, experienced workforce, product uniqueness & intangible assets like brand
value. Below are the Strengths in the SWOT Analysis of Saint-Gobain :

1. Operations in Construction materials production and retail, glass, ceramics, plastics,
abrasives, packaging, gypsum plasterboards

2. The company has over 180,000+ employees worldwide

3. High Brand Equity and strong presence across the world

4. It is a pioneer worldwide for Glass fabrics

5. Strong branding and marketing exercises make it a high brand recall product

6. High number of research centers, 3500+ researchers and annually more than 400 patents
7. The CSR activities are also spread across the world, as it takes major steps for the
environment

Direct access to and timely delivery of parts materials and equipment.

Superior product quality adhering to various standers.

Flexibility on planning and development of sample for approval.

Continuous training of our engineers, technicians and skill worker for bestefficiency and quality
workmanship.

Location of business.

Quality processes and procedures.

Diverse profitable products and services.

Solid leadership.

Investment in human capital and technical skills.

Saint-Gobain Weaknesses

The weaknesses of a brand are certain aspects of its business which are it can improve to
increase its position further. Certain weaknesses can be defined as attributes which the company
is lacking or in which the competitors are better. Here are the weaknesses in the Saint-Gobain
SWOT Analysis:

1. The brand is still establishing in the emerging economies

2. Being a market leader, its every operation in under public eye and scrutiny

12
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Saint-Gobain Opportunities

The opportunities for any brand can include areas of improvement to increase its business. A
brand's opportunities can lie in geographic expansion, product improvements, better
communication etc. Following are the opportunities in Saint-Gobain SWOT Analysis:

1. High growth rate of Real estate sector

2.Company can leverage operations across sectors for higher growth

3. Continuous Innovation and more research

4. Sponsorship, marketing, advertising can boost operations

Saint-Gobain Threats

The threats for any business can be factors which can negatively impact its business. Some
factors like increased competitor activity, changing government policies, alternate products or
services etc. can be threats. The threats in the SWOT Analysis of Saint-Gobain are as
mentioned:

1. Strong Competition in all operating Sectors

2. Pricing wars might impact Saint Gobain’s Business

3. Fluctuating global economies can affect international business

1.5 Priorities of Company

1.Safety
2.Quality
3.Production

13
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2 Personal Protective Equipment (PPEs)

Personal Protective Equipment (PPE) is specialized clothing or equipment worn by an
employee for protection against infectious materials.

Head
Eyes
Hands
Feet
Hearing

\\‘ J
‘ (L

Figure 3 PPE’s

First wear defined PPE’s before starting Plant visit.
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3 MANUFACTURING PRODUCTS

SHAPES MONOLITHICS PRODUCTS BY APPLICATION
Beams Castables Filters

Custom Shapes Mortar Blast Furnace Area

Linings Ramming Ceramic Protection

Plates Gunning Heating Systems

Refractory Bricks Shotcrete Trough And Runners Products
Rollers Steel-Enhanced Ladle Flow
Saggers Waste Conversion

Setters

Support For Kilns And Furnaces
Tubes

3.1 As Per Shapes

Beam Custom Shapes
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Linings

Plates

Refractory Bricks

Rollers

Saggers Setters
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Support Tube

3.2 As Per Monolithic

Castable Mortar

Shotcrete
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3.3 As Per Products by Application

Blast Furnace Area

Ceramic Protection

Filters

Heating system (Burner Nozzle)

Gujrat Technological University

Figure 4 Products
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4 POP (Plaster Of Paris)

Plaster of Paris, quick-setting gypsum plaster consisting of a fine white powder (calcium sulfate
hemihydrate), which hardens when moistened and allowed to dry. Known since ancient times,
Plaster of Paris is so called because of its preparation from the abundant gypsum found near
Paris.

Figure 5 POP
4.1 Types of POP (Plaster Of Paris)

There are two types of pop

1.Alpha
2.Beta

Figure 6 Alpha & Bita POP
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4.2 Manufacturing Flow diagram of POP
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Figure 7 Manufacturing process of Alpha & Bita POP
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5 Forming

The fine, platy morphology of clay particles is used to advantage in the forming of clay-based
ceramic products. Depending upon the amount of water added, clay-water bodies can be stiff or
plastic. Plasticity arises by virtue of the plate-shaped clay particles slipping over one another
during flow. (Nonclay ceramics can be similarly formed if plasticizers—usually polymers—are
added to their mixes. In many cases organic binders are used to help hold the body together
until it is fired.) With even higher water content and the addition of dispersing agents to keep
the clay particles in suspension, readily flowable suspensions can be produced. These
suspensions are called slips or slurries and are employed in the slip casting of clay bodies. The
mechanisms of plastic forming and slip casting are described below.

Figure 8 Forming

6 Plastic forming

Plastic forming is the primary means of shaping clay-based ceramics. After the raw materials
are mixed and blended into a stiff mud or plastic mix, a variety of forming techniques are
employed to produce useful shapes, depending upon the ceramic involved and the type of
product desired. Foremost among these techniques are pressing and extrusion.
Pressing involves the application of pressure to eliminate porosity and achieve a specific shape,
depending upon the die employed. Refractory bricks, for example, are often made
by die presses that are either single-action (pressing from the top only) or dual-action
(simultaneously pressing from top and bottom). Structural clay products such as brick and tile
can be made in the same fashion. In pressing operations the feed material tends to have a lower
water content and is referred to as a stiff mud.
The problem with die casting is that it is a piecemeal rather than a continuous process, thereby
limiting throughput. Many silicate ceramics are therefore manufactured by extrusion, a process
that allows a more efficient continuous production. In a commercial screw-type extruder, a

21
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screw auger continuously forces the plastic feed material through an orifice or die, resulting in
simple shapes such as cylindrical rods and pipes, rectangular solid and hollow bars, and long
plates. These shapes can be cut upon extrusion into shorter pieces for bricks and tiles.

7 Slip Casting

In slip casting, a slurry of clay and water is poured into a porous mold, usually made of plaster.
As the mold is rotated, the slurry coats the mold wall, and water is absorbed into the plaster,
thereby drying the slurry closest to the wall. After some time, the mold is emptied of the excess

slurry.

A different approach to the forming of clay-based ceramics is taken in slip casting of
whiteware, as shown in Figure 1. As mentioned above, with sufficient water content and the
addition of suitable dispersing agents, clay-water mixtures can be made into suspensions called
slurries or slips. These highly stable suspensions of clay particles in water arise from the careful
manipulation of surface charges on the platelike clay particles. Without a dispersing agent,
oppositely charged edges and surfaces of the particles would attract, leading to flocculation, a
process in which groups of particles coagulate into flocs with a characteristic house-of-cards
structure. Dispersing agents neutralize some of the surface charges, so that the particles can be
made to repel one another and remain in suspension indefinitely. When the suspension is
poured into a porous plaster mold, capillary forces suck the water into the mold from the slip
and cause a steady deposition of clay particles, in dense face-to-face packing, on the inside
surface of the mold. After a sufficient thickness of deposit has been obtained, the remaining slip
can be poured off or drained and the mold opened to reveal a freestanding clay piece that can be
dried and fired. Surprisingly complex shapes can be achieved through slip casting.

7.1 Types of casting

1 Drain Casting

The slip is poured into a permeable mold at a controlled casting rate such that liquid is extruded
from the mold walls as quickly as it arrives at the mold walls. Once the desired thickness has
been attained the remaining slip is poured out (drain casting)

2 Solid Casting
Solid casting is used for thick pieces such as sanitary ware, chemical stoneware and refractory

blocks. The slip is again poured into a mold which is surrounded by plaster on all sides with a
reservoir for slip, and is removed when the solid piece is held within.

22
Gujrat Technological University Om Institute of Technology, Shehara



https://www.britannica.com/dictionary/sufficient
https://www.britannica.com/science/flocculation
https://www.merriam-webster.com/dictionary/deposition

Team ID : 245051

Slip (Ceramic Powder + Water)

Ceramic

Porous Mould

Slip

Green Body

preparing slurry

p I._. e
water slurry (or s1ip) mold
drying

oven

A final drying TR
| N 7 | __separating

pldg

formation
-——of the cast —

)

partial drying

drained slip

Figure 9 Slip Casting
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23
Om Institute of Technology, Shehara




Team ID : 245051
8 Finishing

If fired ceramic ware is porous and fluid impermeability is desired, or if a purely decorative
finish is desired, the product can be glazed. In glazing, a glass-forming formulation is
pulverized and suspended in an appropriate solvent. The fired ceramic body is dipped in or
painted with the glazing slurry, and it is refired at a temperature that is lower than its initial
firing temperature but high enough to vitrify the glaze formulation. Glazes can be colored by
the addition of specific transition-metal or rare-earth elements to the glaze glass or by the
suspension of finely divided ceramic particles in the glazes

9 Oven Drying and Air Drying

Figure 10 Dryer

A Drying oven is designed to remove moisture from the oven chamber so to dry the samples as
quickly as possible. The drying oven process introduces fresh dry air to the chamber and expels
the warm moist air simultaneously allowing to rapidly dry the samples. A drying oven provides
high performance drying and heating.

The process of removing moisture from surfaces and coatings by using air (forced, dry or hot).
Air drying prevents rusting and corrosion, which may be caused by redundant moisture. It is a
principle used in the making of air-drying paints and coatings.
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10 Firing

10.1 Kiln operation

After careful drying to remove evaporable water, clay-based ceramics undergo gradual heating
to remove structural water, to decompose and burn off any organic binders used in forming, and
to achieve consolidation of the ware. Batches of specialty products, produced in smaller
volumes, are cycled up and down in so-called batch furnaces. Most mass-produced traditional
ceramics, on the other hand, are fired in tunnel kilns. These consist of continuous conveyor belt
or railcar operations, with the ware traversing the kiln and gradually being heated from room
temperature, through a hot zone, and back down to room temperature. Pyrometric cones, which
deform and sag at specific temperatures, often ride with the ware to monitor the highest
temperature seen in the traverse through the kiln

Figure 11 Kiln
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10.2 Vitrification

The ultimate purpose of firing is to achieve some measure of bonding of the particles (for
strength) and consolidation or reduction in porosity (e.g., for impermeability to fluids). In
silicate-based ceramics, bonding and consolidation are accomplished by partial vitrification.
Vitrification is the formation of glass, accomplished in this case through the melting of
crystalline silicate compounds into the amorphous, non crystalline atomic structure associated
with glass. As the formed ware is heated in the kiln, the clay component turns into
progressively larger amounts of glass. The partial vitrification process can be analyzed through
a phase diagram such as that shown in Figure 2. In this diagram three crystalline phases are
shown: the end members cristobalite (one crystallographic form of silica [Si02])

and alumina (A1203) and an intermediate compound, mullite (3A1203 - 2Si02). The melting
points of alumina and cristobalite, as shown on the left and right edges of the diagram, are quite
high. However, intermediate compositions begin to melt at lower temperatures. As shown by
the two horizontal lines on the diagram, melting begins to occur at 1,828° C (3,322° F) for high
alumina compositions and as low as 1,587° C (2,889° F) for high silica compositions. (These
temperatures can be lowered still further by the addition of fluxing agents, such as alkali or
alkaline-earth oxide feldspars.) Between the two horizontal lines and the region of the diagram
marked liquid, all compositions are only partly liquid (e.g., mullite and liquid, alumina and
liquid). This partial vitrification allows for the retention of solid particles, which helps to
maintain the rigidity of the ceramic piece during firing in order to minimize sagging or
warpage.
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The role of the glassy liquid phase in the consolidation of fired clay objects is

to facilitate liquid-phase or reactive-liquid sintering. In these processes the liquid first brings
about a denser rearrangement of particles by viscous flow. Second, through solution-
precipitation of the solid phases, small particles and surfaces of larger particles dissolve and
reprecipitate at the growing “necks” that connect large particles. Rearrangement and solution-
precipitation lead to bond formation and to progressive densification with reduction of porosity.
A range of glass contents and residual porosities can be obtained, depending on the ingredients
and the time the object is held at maximum temperature.
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11 Inspection

A quality inspection involves measuring, examining, testing, or gauging various characteristics
of a product and comparing those results with specified requirements to determine whether
there is a conformity.

Quality Control (QC) is critical to build and deliver products that meet or exceed customers'
expectations.

Quality assurance (QA) is any systematic process of determining whether a product or service
meets specified requirements. QA establishes and maintains set requirements for developing or
manufacturing reliable products.

Quality
Assurance

Quality
Control

\ Inspection

11.1 Types of quality inspection

1.Pre-Production Inspection
2.In line Inspection
3.Final Inspection

Preproduction In-line Inspection Final Inspection
Inspection

Figure 12 Types of Inspection
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12 Packing

Packaging is a subset of marketing where a brand designs and develops the wrapper or
container to aid its transport, handling, delivery, and communicate the brand and product
information by making it look attractive.

12.1 Types of Packing

Primary

- Packaging

Secondary

Fackaging

Tertiary

Packaging

Figure 13 Types of Packing

1.Primary Packaging
Primary packaging is the packaging in direct contact with the product itself and is
sometimes referred to as a consumer unit. The main purpose of primary packaging is
to contain, protect and/or preserve the finished product, particularly against
contamination. This is the first layer containing the finished product, such as a plastic
pouch holding whole-grain cereal or the cardboard box containing the pouch of cereal.
This type of packaging is often intended for the end user or consumer. In addition to
making it easier for consumers to handle products, it makes the products look more
appealing and can be used for communication purposes to convey printed information
about the products to consumers.
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2.Secondary Packaging

This type of packaging is used outside of primary packaging to group a certain number of
products to create a stock-keeping unit, commonly referred to as a SKU. It facilitates the
handling of smaller products by collating them into a single pack. This type of packaging also
provides supplementary protection to help maintain the integrity of the primary packaging. In
addition, it can serve as a shipping container for small shipments, making it highly useful in e-
commerce. Secondary packaging is frequently made up of multiple components (box, padding,
separators, reinforcements, bags, paper, etc.). It may also be customized to make a product
easily identifiable in the warehouse setting. In the case of cereal, for example, the secondary
packaging would be the corrugated cardboard box containing multiple individual boxes of
cereal.

3.Tertiary Packaging

Often also referred to as bulk or transit packaging, this type of packaging is used to group larger
quantities of SKUs to transport them from point A to point B (e.g. from production facility to
point of sale). During this stage, products are handled as distribution units. This type of
packaging makes it easier to transport large and/or heavy loads safely and securely. In addition
to helping prevent damage, it consequently facilitates the handling, storage and transport of
goods. An example of tertiary packaging is a stretch-wrapped pallet containing a quantity of
cardboard boxes (secondary packaging) to enable efficient product shipping.

12.2 Packing Materials

anL \\& U}{ bm

Figure 14 Packing material
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13 Flow Chart

A flowchart is a picture of the separate steps of a process in sequential order. It is a generic tool
that can be adapted for a wide variety of purposes, and can be used to describe various
processes, such as a manufacturing process, an administrative or service process, or a project
plan.

Symbols for draw flow chart

Process
Predefined .
Input Process Database
Document Multidocument Delay
On-page Reference
Alternate Process Preparation

Off-page Reference
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14 SLIP CASTING PROCESS

Now, we are learn how to actually slip casting work in plant.

14.1 Flow Chart for Slip Casting Process

( Start )

Store

Tooling > POP > Casting <« E/la||||| f——
A 4
Dryer
GFR (Green
Finishing)

OK
v

Kiln

Not OK—| | Scrap

OK
v

Packing

l

Customer Service
Department (CSD)

Dispatch

A 4

En

// d \‘
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14.2 Mold Preparation of POP (Plaster of Paris)

Figure 15 Plaster mold

POP : An ideal plaster mix is one in which the plaster particles are completely dispersed in the
water to produce a uniform, homogenous slurry. In order to accomplish this goal, batch size,
mixer design, mixing time, water purity and temperature must be controlled.

Water : When water for industrial use is taken from contaminated sources and is high in
organic impurities, it will lengthen the

setting time of the plaster. Large amounts of soluble salts such as sodium chloride, sodium
sulfate, and magnesium sulfate, which may be in the water, can migrate to the surface of the
mold during drying. The resulting efflorescence forms hard spots on mold surfaces that can
result in problems with the mold or cast. Other chemicals in the water may react with the
gypsum to produce these soluble salts. In general, any compound that has a greater solubility
than gypsum can produce efflorescence.

Water: POP ratio: Variations in water-to-plaster ratio will affect cast absorption, strength, and
performances
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14.2.1 POP Mold Preparation Flow diagram

Aluminium Block mold or
Pattern Cleaning

Mold allow for settling

Demolding

Oven Drying

Gujrat Technological University

Batch mixing (POP & Water)

POP Slurry poured in block
mold

mold cleaning

Air Drying
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14.3 Slip Preparation

Figure 16 Slip

Diferent types of silicon
carbide based material and
water and diferent liquid ' Check Properties as per
mixup of cycle wised mixing requirenment
in ball mill

Set ball mill rpm as
per requirenment

Slip OK/ NOT
OK
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14.4 Casting Process

Talc Apply on mold
and clean mold Mold Fitting

surface

Slip settled in mold

Slip drain if required Demolding

i
V

Product stack in their
place

Send to dryer for drying
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14.5 Green Finishing Process

Figure 18 Finishing

Take a Dried piece for Surface finishing with Side finishing with
finishing hand grinder abrasive paper

Green Piece Inspection (As per Hole Cutting with help to
Requirenment * water jet machine

Figure 19 Water jet cutting
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14.6 Firing Process

Figure 20 Kiln firing area

The firing process turns raw clay into ceramic through high-temperature heating. This usually happens
in a kiln. Clay often goes through two types of firing - bisque firing and glaze firing. There are two types
of firing used in plant

1 OB (Oxygen bonding)
(Use oxygen for bonding)

2 NB (Nitrogen bonding)
(Use Nitrogen for bonding)

Loading of green Close and Enter to Firing cycle as per
piece in car Kiln requirenment

Remove car after
completing cycle

Unloading
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14.7 Inspection

Figure 21 Inspection

Take a Drawing and
Quality assurance policy
for checking customer
requirenment and
required instruments for
inspection

Check Length, width Check thickness with
ith help of vernier or help of micrometer
gauges 4 screw gauge

Note down all the y Check internal defects
required data and with help of X-Ray
make a report Machine

Check hole with help
of GO NO GO gauge
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14.8 Packing

Figure 22 Packing

Wrapped the product
with help of wrapping
roll

Pieces putted in Pack with help of
required box thermocoal sheet

Cover top lid and done
Stick required label | strapping as per
requirenment
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14.9 Assembly of Kiln Furniture Products

s

oy -I'-1 -

o

Gujrat Technological University

Figure 23 Assembly
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15. PROJECT SELECTION - DEFECT REDUCTION
THROUGH QUALITY CONTROL TOOLS

15.1 PLANT OVERVIEW

Figure 24 Plan layout
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15.2 DEPLOYMENT

Site Objectives : To reduce the Input of Duo setter

Area Objectives : Casting Dinnerware Line — Target to reduce
casting green rejection

casting overall rejection 26.6% to 23.4%

Department Objectives : Duo setter green rejection reduction
from 6.8% to 3.5%

Team Objectives : To reduce the cracks in duo setter through
quality control tools
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15.3 DEPARTMENT AND MACHINE INVOLVED

Casting section - Dinnerware product line

Problem description (What problem / Why is it a problem)

What is the Problem ? :
Casting Green Rejection is 26.6%

Why it is a problem ?: Higher rejection will lead to capacity loss
& incurs cost for reprocessing, Value loss & increases lead time

Internal Customer (sponsor of the project)

Jignesh Patel - Production Manager

Expected Output of the Project (in 1.5 months)

Duo setter green rejection will be reduced from 38.5% to 29%

Quantitative (long term - 4 months) Objectives of the Project

(to be achieved with the full implementation of all
countermeasures)

Duo setter green rejection will be reduced.

Potential gains: 532k INR
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15.4 IDENTIFY THE ORIGIN OF DEFECTS- ANALYSE
THE HISTORICAL DATA

|

1

Gujrat Technological University

Figure 25 Defect Data
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Quantity in Nos
Inspected | Ok RW crack | Dent | sticking | void | Handling
FEB’23 514 198 68 94 25 7 31
MAR’23 3641 | 2390 945 595 99 50 179 54
APR’23 2359 | 1928 635 196 45 12 45 52
Total 6514 | 4516 | 1648 885 169 62 231 137
in % 69% | 25%| 14% 3% 1% 4% 2%

Dye penetration test for crack checkingJ

Figure 26 Dye penetration test

Gujrat Technological University
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15.5 IDENTIFY THE ORIGIN OF DEFECTS- RANK
DEFECT DATA & PRODUCE PARETO GRAPH

Defect Analysis - Overall Green

040 96% 8= QR —t= 009%, — 100% 100%
i 0% 90%

e 79% 80%

1/- 71% 70%

60%
50%
40%

30%

1 o
il

= 10%

—_——  — = = = = = - %

void Dent Handling CB Sticking waterjet Hole Finishing Mold
offset leakage

Oty == %

15.6 IDENTIFY ORIGIN OF DEFECTS - LIST &

DESCRIBE DEFECT MODES
Visual Cra Descripti Visual Cra Descripti
ck on Display ck on
Al Crack AS Crack
along top along
sprue leg body
portion above
200 mm
from
bottom
sprue
A2 crack A6 Crack
along top along
sprue bottom
sprue
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A3 Crack A7 crack
along along
body side holes
below
200 mm
from top
sprue

A4 crack A 8 crack
along along
center of center
the pce hole

below the
top sprue
A9 crack
along
center
hole
above the
top sprue

Figure 27 Defect Identification

DEFECT MODE PARETO
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B Oty s— )
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15.7 IDENTIFY THE ORIGIN OF DEFECTS- SETUP
DATA COLLECTION SYSTEM
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15.8 FOR DEFECT REDUCTION SUMMARY : RESTORE
BASIC CONDITIONS ON CRITICAL AREAS AND SET
STANDARDS-IDENTIFY CRITICAL AREAS

Process Man Method Material Machine environment
sprue portions not Overdried molds POP is settling RPM of the blade is
finished used for production fast not proper
Molds made not .
Shelf life of POP got
. . . Blade worn out
used in production expired
POP within 7 days
Mixing time of POP Preventive
is not proper maintenance
POP bag kept open
Operator not molds without
Molds
inspection competence inspection taken into
enough production
. ) ph,EC,LPD & PSD .
sample collection not Sample collection Equipment not
done properly process in warehouse of SiC grains is not within calibrated
Raw the specification
materials Testing not done Shelf life of RM
properly got expired
Sp.rue Not done as per SOP SopP
design
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RPM not fixed fixing of rpm in Rubber balls are ) . Temperature
| tenti " Alignment issue
properly potentiometer not added properly of casting shop
Ball Mill
Size of the Preventive AC not
rubber balls maintenance working
Slip kept as idle not ) . Vacuum not achieved
.. . Agitator not running
Deairing consuming more than 2 . . N due to water pot not
while pouring of slip S
hrs maintained
Talc
. . Insufficient mixin .
Ratio not maintained time J RPM is not proper
Preparation
talc settled in
talc not applied 0.2 bar pressure not nozzle size
pp maintained the bottom of container
Talc while spraying
Application 250 mm distance
not maintained between
nozzle & mould
Dust in
Top sprue not hold tools used for cutting
tiles/demolding setters
Both operators keeping sprue
Demolding
not lift the mold in the hanging 10 mm outside
same time the tiles
Demolding not done timely
Drying of pcs at transfer of pcs to Pcs are drying Drier running in
Drying
110 degree drier fast manual mode
Finishing Handling Grinding Finishing template
without finishing .
. stacking more pcs than
Stacking specified
keeping in C- Frames P
Mold not send as Drier running in
Drying schedule
per SOP manual mode
Mold Drying
Molds drying at 65 Spacer between the
degree molds
Pcs not kept
Drawing not matching Speed of nozzle
. matching the profile
Water jet gthe p
drilling Diameter of
nozzle
Handling
Green
inspection Operator not
competent enough
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15.9 RESTORE BASIC CONDITIONS ON CRITICAL
AREAS & SET STANDARDS PERFORM INITIAL
CLEANING & TAGGING

Figure 28 Restore basic condition
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15.10 RESTORE BASIC CONDITIONS ON CRITICAL

AREAS AND SET STANDARDS-DEFINE &

IMPLEMENT CLEANING, INSPECTION & LUBRICANT

STANDARDS
Critical H t
Machine ritica What to do owto Frequency | Responsibility
parts do
Vacuum checlf the . . Ball mill
Vacuum pump working Visual Daily
gauge ., operator
condition
check the
Vacuum pump | water pot working Visual Monthly Maintenance
condition
Deairi heck for ai Ball mill
eairing Lid check for air Visual Daily all mi
vessel leakage operator
Deairi Vv Physical Ball mill
eairing acuum ysica Visual Daily all mi
vessel gauge damages operator
Deairi heck for oil Ball mill
eairing Rotor check for oi Visual Daily all mi
vessel leakage operator
Deairi heck f: Ball mill
eairing Agitator ¢ ec' or Visual Daily atmi
vessel cleaning operator
Deairi Check f
eairing Agitator .ec or Visual Monthly Maintenance
vessel alignment
heck f: Casting T
Talc Mixer Stirrer ¢ ec. or Visual Daily asting feam
rustiness Member
heck f
Talc Mixer Stirrer C_ec or Visual Monthly Maintenance
alignment
compressed . check on . .
. air leakage |. | . Visual Monthly Maintenance
air source individual
check the .
compressed pressure . . . Casting Team
. working Visual Daily
air source regulator o Member
condition
cgmpressed pressure Physical Visual Daily Casting Team
air source regulator damages Member
check for .
compressed pressure . . Casting Team
. water Visual Daily
air source regulator Member
droplets

Gujrat Technological University
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. check for . . Casting Team
Talc container | Nozzle blockages Visual Daily Member
Air . . . . . Casting Team
conditioner Filter Daily cleaning | Visual Daily Member
. check for . . Casting Team
Casting gun Nozzle blockages Visual Daily Member

15.11 RESTORE BASIC CONDITIONS ON CRITICAL
AREAS AND SET STANDARDS- RESTORE ALL THE
OPERATING STANDARDS

BEFORE
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| TALC MIXER

e
&

BEFORE AFTER
Figure 29 Restore basic condition (Before & After)
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i
Figure 30 Tagging

No of SOP available -1
No of OPL’s available - 3
No of OPL’s required -5
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15.12 FOR DEFECT REDUCTION SUMMARY

:UNDERSTAND THE ROOT CAUSES FOR RECURRING
DEFECT MODES: FISH BONE DIAGRAM

: Dot onoldd Casdicig / d
/ Mold - g oy o Pop Maxes
/ // r 3 #\ap\;cnli-an i e s s
Ca»lu-f.nﬁ Roann o . . //Lﬁ})‘%m\-&—o k"“bﬂa
EnNn) RoNtENT ,_)//_. //
| Vo powseq [t

Figure 31 Fishbone Diagram

15.13 STANDARDISE COUNTERMEASURES BY MEAN
OF OPLS AND IMPROVED STANDARDS

Don’t's

y

X | v

: 1
Problem: Duosatter has 2 smaller sprues in the top | Improvement: Sprue portions has been enlarged & made single
portion spRrue

Raduces iha crack along oD sprua
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Problem: Ducsatter bottom sprue is plain resulting in

Improvement: Duosetter bottom sprue has been given taper

for sase of mold cleaning

difficulty in hole cleaning & generates cracks
Results

Reduces mold rework & crack along bottom sprue

Froblem: Duoseiter has 2 smaller sprues in the top | Improvement: Sprue portions has been enlarged & made
portion single sprus
Results Reduces the crack along lop sprue
Don’t's

Problem ! Handling of the products along the sprue [ side
hole portion

Improvemesnt : Handling of the products in the body portions

Resulls

Handling of the products along the body portions resulted in decrease in crack along A1.A6 & AT

Figure 32 OPL’s

Gujrat Technological University
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15.14 INTRODUCE A TRAINING SYSTEM

Gujrat Technological University

Name of
Rali
Trainer Oves Raliya
Na’f“’: of OPL1 | OPL2 | OPL3 | OPL4 | OPLS T.alc . Demc?u.ldlng
Training Application Training
Date of 11-Feb- 23- 06- 14- 28-
Training 23 Feb-23 | Mar-23 | Mar-23 | Mar-23 04-Apr-23 08-Apr-23
Venue POP Casting GFR Casting
Damor X X X X X
Hemanth X X X X X
Rahul X X X X X
Vishal X X X X X
Paresh X X X X X
Suresh X X
Irappa X X
Kuldeep X X
Amish X X
X Planned
XX Completed
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Hemanth

Paresh

Suresh

Irappa

Kuldeep

Amish

X Planned

Gujrat Technological University

Narr.le of Oves Raliya

Trainer

Nameof | 01 | opL2 | opL3 | opLa | oPLS Tale ) Demoulding

Training Application Training
Date of | 13-Feb- | 25-Feb- | 07-Mar- | 16-Mar- | 30-Mar-

Training | 23 23 23 23 23 | 07-Apr-23 | 16-Apr-23
Venue | POP Casting GFR Casting
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15.15 RECORD & PLOT RESULTS

—
DEFECT MODE PARETO- Upto FEB'23
400 N 05
— — -
- 0%
-
200 g
&0%
200
40%
100 I - 20%
o - - - - - - - - 03
a2 a6 a4 A3 A7 A5 A A9
[ [T
—
Defect Modes - Mar'23
120 — gysg = 100%00%
] 0%
100 e TEOE 209
e T HS
20 e G856 T0%
-~ 58% 60%
&0 50%
44% .
40 ‘1" I I 0%
a0 l | - 20%
106 81 56 FT) a0 33 27 21 13 10%
A4 AB o1 s Al AS AT AS Ag
Oy (NOS) —
1
Defect Modes - Apr'23
100 g = IT% " 10096100%
= BH%
B0 e B1% 20%
o T2%
&0 B0% &0%
A47%.
40 40%
%
20 I . 20%
92 c3 A2 37 9 22 16 14 10
o - - - - - - - - o5
A4 A3 1= A5 A2 AT AL A3 AL

Gujrat Technological University
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15.16 ORGANISE THE DEFECT ANALYSIS

A document that ceptures each problem identified, and analyses ifin & 5ef structure

Dats T2 War I3 Im whioh ctage has Itboen found?
Cantraet Decign ciage
Typa Manufsoturing ctags Grean Nnishing & Inspecilan

Problam descaripflon Tect ctage

kofoh of the croblom

Crack In Dupsetier

Immediate acflon

Handling Frocedure has been changed

Defeoimode

Cragk In A4 alang the hole

UEe the Baok of the shest for & why analycic on the dafsot mods |demtifisd

Hool Causes Cat {7 Fraventlve Actlons Ownar
Alter hole drilling wel pes are stacked in C-Frames 2 OFL has been made & training has been given Suresh

Places ara kapt hanging in the tiles aftar water et drilling 2 OPL has bean made & training has besn given Suresh

complexity of the shape 4 EBrainstorming to be done 1o arfive al a oplimum process loss Karthik P

Wiares oheoke alresdy planned to prevent thic defeot? If yec, pleace cpeolfy
Tecoriptlon Ey Whom Frocece FEage

Are mew onapke raguirad? If yes, pleaca cpacify In whish phass they should bs done
Tecorlptlon By Whom Procest ¥fage

Figure 33 organize defect analysis
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st ONE POINT LESSON (we)
[ easic knowledgs ] eretiem J Improvemant OPL No.  HPRGGUAIDPLGOT
Title: Handling of gresn preduct after water jot pr Filled byy: Oves Rallya
Team Casting Toam Department: Casting Data: 3-Sep-22

Problem: After comphating waled jel machining process product stack in C Improvement: After complsting waler @ machining process product stack in
[LF TR rack.

Resuits: Roeduce grean dofects. (Crack, BFL eic.. |

s
SAINT-GOBAIN ONE POINT LESSON ;
[0 easic Knowiedge [] Froviem . Improvement OPL Mo, HPRG/QUADPLO0E
Title: :::::_:t.g of green plece after completing water jet machining Filled by: Oves Rallya
Team ﬂﬂﬂhi Team Dopartmeont: Coting [+TTF }5@-22

S

Problem: Stacking of Green placa on out of tiles after complating YWater jat Improvement: Stacking of Green piece on tiles after completing Water jet
machining process. machining process

Figure 34 OPL’s
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Gujrat Technological University

Problem Potential canses Actions
D B
ts::lph Why (1) |€heab | Why (2} |Cheah |Why (23| Cheak | Why (4] [ Cheak | Why (5] | Chean aH ":::I':.'“ “:::I‘:.'“
Mold
i Block | 9esion
Complex Tailor special mold has
Desi - made - Metho - been
esign | yes |ity of the | yes yes |applica | yes design
shape produ tion d to he relooked
ct relooked &
correcte
d in POP
After
hole
drilling Trainin - Wet pos
- Huma New On job
Crack HT:;“" yes ue;lglcs §es n §yes | operat | yes pgr::ifd yes Me;:hn training SE:GEE_'“
along stacked error or ed provided Frames
Ad in C-
Frames
Adequat
Short Materi| & qty of ‘:ﬂ :ci
yes |age of | yes aIE" racks to S_at:ce-
racks a be Fm 3
procured rames
P:i:tm No Stacked
hanging Huma standa Metho Dr! 'Ph _ful_lg
yes after §es n yes rd yes d training inside
water jet error proced provided | the tiles
drilling in racks
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15.17 DEFINE THE DEFECT ANALYSIS PROCEDURE

Defect collection in casting

lize: T 288x 6 v Date &Shitt: | F-03~ 9922 I. . |
tefects ne iy e J:L.\)\Jh- ane AL ~0
“avity/nan-Cavity o Cavy e v 4 e - CU i) ik 7
Aold No. g . : : %- P
'!?np. 2o M PR - (/ 214 [ 226 (& 2 (‘
alc {wet/dry) A = \sed— ;
i application time [ %) %E et 3 v, . \
“asting- Demolding time [ 22+1 v-v\lf::._‘)-‘-n- [ (’ \, [I‘
Jemolding operator o ey Wigan, = M e K - 2t
Jlnisturena % Vo iy s Vi AE s B g V3 x

f T . e A\ g P S W s 1Y | A
Sefects P e y '{:L ) T~ - i
ravity/non-Cavity Dy - Covrny 4 Mo~ ey - e - z E*-Wﬂ;‘z L A ['
old No Sy AL &) ; y j 3¢ o J
ife Y [
emp. PR T Y i ( zzrw!i 22-6 7 e 23125 &
“ale (wet/dry) S A— 3 e b 1 ( [ )
alc application time PO skt = \ ) Syufr \\ @ E E e
-asting- Demolding time k (S G L Ll A l

* Jemolding operator e ) K pinoss M = \S Samien| edhe la 5 TN
Vioisture PRIy ye-u (11 &

. (TN ] | 1 -t
Jefects Cnd__ )-",-_ il "i'5 Ol
Zavity/non-Cavity o - Cuvidy - COn
iold No. [N = : Y
ife e @
remp. 2281 1796 . (’ 12 T 7
lalc (wet/fdry) (V]
Foc appiication e | T Sni 8 -y Y
Zasting- Demolding time | 55 2taf B 0 L2 B ¥ 4

operator Sornded | lerinen = : VP s 3 g
Moisture WY Tt TR ENETE |
Pracess TM sign

Defect collection in GFR

o W
SAINT-GOBAIN

[ Section:
Document Name:

ofFFget- 6z

o T T =-S5 T = - (o[ [ [® Tl [ DR
f’:* a | m | » | | m | w | | m | el I T " s | w [ o] o] w |t
| £ et 31 [de| [wm o = B
I o kit L . RS

s i L 5] |
[ = [l [ | il
r— | 2 1.0 (4| e i

o . Sl 7 |
| Total 16 [rom |

ospected b ) oy ey mspeted b
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Figure 34 defect analysis
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15.18 CREATE CHECKLISTS & STANDARDS TO
MAINTAIN THE CONDITIONS

1l Q points (wem) .l Q points (wwem)
SAINT-GOBAIN — ABT-GOBAIN —
Whald temperature WMald temperature.
S.MNo Dafucts SMo | Defects
1 o 1 crack
What to check. specification ke . 1
Temprature of the molds to be checked before casting after | The mold temperature should be (st than 25 What ta check Specication
drying degres Sprue design shauld b= flat The lengeh of the sprus should be 250 mm
Date | Shift. | Date Shift | Date Shift | Date | Shift
a8 [c| A8 ]c| A8 ]c| A8 | cC Date Shift | Date | Shift Date Shife | Date]
1 E v EJ Al B Jc] [alsJc 1Al c | |ale]c
: ; : : ] ; >
3 1) 19 7 =
3 1L g 7
4 12 ‘:D £ 4 12 Fs| H
= 3 e = E| [E] Bl E=)
9 “ i E 11 7 |
L 5 - e 7 15 | E|
3 4 | [ E| 18 4]
Figure 35 Checklist
15.19 IMPROVE THE REACTIVITY TO DEFECTS
Defect Reactivity Table
Target < T Date 22-0d-20Z5
Defect crack
Process steps
POP 5 Tal Mold
pr-ue Slip -a c ~ RAir pressure Demolding c!
Molds |design Application drying
Checkth CheckT
_ =k e I Preszure should be
Machine Mixing & settling inthe Druer cycle
i lez=sthan 2 bar
POP falling tale
) Higher .
N Cuality of ) ~ | Talehaving
Material fines in )
POP | maisture or not
the zlin
Man Sharp Should be done within 30
edges minz after slip draining
Enl d
Method n:jrge Stacking of
R POF Molds
)
‘water leakage in A
Environment the airine oom
Temperature

Figure 36 Defect reactivity table

Gujrat Technological University
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15.20 IMPROVE THE CONTROL SYSTEMS

Srno. Checklist For Duosetter
1 Inereasing the top sproe sive
(20U By AL #E il
2 Casting and Demolding Should be done in front of process
i wa SldesTy DA @il udly s,
Single Casting [ day
! il sl s (Bay)
4 Top up initial 10 min & critical. It should be done from bottom pipe
(8l adldal 10 GHEAR ZIU- 24U %828 iy . A 1341 wisumiel adl 1EE)
5 Filling time need to be noted
ilaETn A 2180 audldl %2 3
i Gap between the malds while drying should be 35-20mm
Folut WL dls Hg dull (zaaua- s dudl 3 35-40 mm Eldl P88

Wet talc to be applied {Slurry preparation solid content ta be cheked)

7 (A2 2ls dwd | 215 A BeRlds sl AuL2)s [T SRl WA Gur Wag ukll - £
S
Sodivm silicate salid content to be checked

& lasuy auedka Ul da 2 3s 531
5 Temperature different between slip and mold need to be monitored

el 1|5 o] of WAN wEL dlUHl-d 35 sig wwdl §)
10 _ Deairing vessel details [BM na, Deaiﬂrulug no, ph, Density au? Vi'.«'.uzitv'l

(51 WAl A aseaw e e Al 5l et e iy, Sesdlwa dusiasdl)

11 Size of dent (SHE L UIEH)

Remarks

Figure 37 Checklist for duo setter

15.21 RESULTS ACHIEVED & FINAL H&S

ASSESSMENT

200
700
500
500
400
300
200
100

Gujrat Technological University

Open the lead of the ball mill 1 5 S —

Demoulding of the product... £ ——

D Clamp/Strapping belt to_y ¥ [——
Removing excess dried slip..a g 5—

Fall of POF mold on the fog

Take the pallet of the rawi_s § m &

Fall of moulds form the table_s E - g —

Mixing of the fine powder of g g [} g I

Transfer of product to dryer._s g — E I

Machine coming down..x { s & m—

CRITICAL RAW RISKS

g5% B7% 68%
san 5o 61% 623 5%

55% 56%
iy, 52 5%
Ilq;*ﬁ*
0%
Jmllll
480 480 400 400 400 240 380 240 240 380 240 240 240 240 240 240 240 240 34D 240 240 240 280
m_m_m_ = m e m m m m = = m s = s o= = m . m m m
T owg 25 88 gou@s s 5T o5 PdE oSy
4G 3z23 &£ .88 08 Es v i TEELE =6
5 3 € E W E T _— E 4 5 £ £ m &
5§ -8 28 g% 8§ ® E>2 386 wa&suow Eag?®9
$cEiEiigpeEiwifEfESEnsy 3
= i 5 % = = 2
.3 =8 E € 5 85 2 F £ £ F=5F §ug £ =2 ¢
T8 S 228 z = g » Eg L 5 22 55 2 @
s 2 0 F S5 £ 828 F 5 E=H2 BEwE ESE
E a5 5 %5 2 B8 T mg "5 L8 5 F I 5 8 g O
TE ¥ wmae 2% 2B E FRT S WS M oaow B8 wa £ 0
wy £ E WE DS % g4 8 g p £ £ S o2 W EE
£ fop o= g & wE w = E woom ws o5 2w
Z W oa § FE HGE E WM OE S § 5 w3y gE T &= 8
mgunnmﬁzmﬂ —Eﬁ'EUE"’ 5 = ]
[ 5 £ 3 = £ 2
o = a8 a QL‘KBE = =

3

. Raw Risk

Action Planned for Elimination of risk

B

Owverflow of effluent pits 5 -
Demelding of the product by...s ©
Draining of slip from pipes g E

Removing of excess dried slip..q &
Shifting of the Green product..y g

Stacker operation - Struck._.

Loose Cable connection

Collision of stacker with

Mipping hazards during POP...

g
g
H
g
g

Wheel dislodging n

66

Om Institute of Technology, Shehara




Team ID : 245051

15.22 TRIAL ON RISK ELIMINATION

Figure 38 Risk Elimination 1

Current Method:
Pipes in each molds to be drained & removed which leads to

ergonomics issue
Molds tend to fell down too often & Broken
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Figure 39 Risk Elimination 2

Implemented:

Converted to battery casting with 9 pcs/set. Which reduces
bending activity of operators from 40 to 16 & also saves time
& also reduces the consumption of water used for pipe
washing & increases productivity
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15.23 TEAM AUDIT

—
[ eroject name] ReducSion of [0 of duosetier from 2.2 to 1.65 | satDae | 20-05-2023 |
|Project tumber| PR0211265107
I Months 1 I 2 I 3 l 4 I 5 l 5 ] T ] H I ] | 1 | 1 l 12
Actual Soore (*1° if achieved & "07 if not achieved)
o ltems Scora Manthe
EEE o |38 |2 | & | m | | w0 | ome | s | s
n 1 Are i e e 1 1 1 1 1|1 1 (11 f[a2] 1]
Team
2 Haess all bR reMmbse b n AkagGRed Char alus wilhin Ihe ieanT 2 1 1 1 HENEEEE R R
Lifk to Businass 3 B i el iy B L' prediem wits Ggilad? I there & elaar link s @ cmpany fares KPIT 4 1 1 1 S (N T U (Y I T O T O T
Planning 4 4 1% histarical data limesirams and aciusl vilus] Sleay shaws 2 1 I EE NN RN
Petmance
il 5 [Re— S A —— 2 1 o S allailra s ara
] [ Scuior aubdivdad nin definabie senpanasts (ax ssededf? 2 1 1 EEEE R 1
Rate & Flan 7 i thi prablen seeving methin identibed and actios s et 2 1 1 N O U I I O I I T I B |
Avaiianie score 15 T |13 15 | 15 | 15 | 15 | 15 | w5 | 45 | 15 | 15 | 15
n 8 b thi lamgat of nach step lmard 1 1 1 1 Ja s a2 ]2]a]
Agplication of ] e Ihe Ll for 1he alez bues subidivded inla ssecilic aclivias T 2 1 1 o s a2 ]a2]a]n
Welhodaiagy . e ~Hlalvelbas iz rol-caune anaban been wkad 5 andarstand the prablem? A they
andFrotlem o well ducumentad? ¢ = O (I I S O O I
Analysis 1 Hawi hi amdpacled sablim causan Been varilied asd guantdad wilh dala? 2 1 1 1 1 1 1 1
12 i dita oluction caried cat camist 2 1 [ a ol i1
mentafic Aclicna 1 Tan tha groes famed @IC CaumETmERRaTEs o7 1B2- LR ool Causes and Sabnad azioe win
Frigle . 13 acmnd gie? ] 1 1 1 1 1 1 1 1
Definition 12 o the er sl arems been restared fs Sane canditinned 3 HEEEE R
15 Wil gt o s Ak 5 1 1 [ a a1l
15 2 1 |2 a2 ]y [1 ]
Action Flanning T B this s lin plan az-1.dal? 2 NEEEEEE R
and Evecution
18 T ——— 3 HEEEE R
o T are cvitine of (e mpEMERLES ctices (OFL Y, piGmes, alasdams, modileatian: T S Al el e rarralra
Avaiiasie score a0 - 1 3 | 10 |15 | 20 | 20 |3 | a0 | an | ao | ao

Figure 40 Team Audit
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