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ABSTRACT

Hazards in the foundry process have been identified and suitable prevention or control measures for each
job tasks are recommended. To identify the hazards of each job tasks with the aim of minimizing the
workers injury, ergonomics problem and also occupational illnesses in the work place. Engineering or
manufacturing industries involve a large number of accidents compared to other industries because they
often use hazardous machinery to convert raw material into finished product. Implementing JSA for the
foundry process will reduce the hazards to an acceptable limit. Approximately more than 50% of hazards
are eliminated using the JSA Methodology. The JSA method critically assesses the various potential
threats encounter in the workplace.
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1.INTRODUCTION

Foundries are integral part of the history of mankind. Foundries have been known for a huge number of years.
Founding is the easiest of every metallurgical interaction and one of the most seasoned, all things considered.
Two principal strategies are done in a foundry: sand moulding and metal casting. The projecting interaction
comprises essentially of emptying fluid metal into a mould containing an attachment in the geometry required
for the last part. The cycles can be grouped by the kind of form and model and by the force or pressure pair used
to fill the shape with the liquid metal.

This industry is assorted regarding materials and cycles, resulting in occupational exposures to a wide range of
hazard substances or workplace activities that could cause diseases, injury, I'll health or death. Hazard is
anything with the possibility to cause harm. It is a danger that incorporates the entire factors and going with
events which make harm to the human organic entity, property or environment. Hazardous happen to be the
infection chances that outcome from bad working conditions which don't meet the requirements of hygiene and
environment. Although, numerous progressions have happened in foundry innovation and materials, the
essential cycles and the related risks have stayed a lot of something very similar in numerous foundries.
Probably the most well-known reasons for injury and sickness in these industries are exposure to silica,
exposure to mineral woods and fibers, contact with hot metal, fire and explosion, extreme temperatures, non-
ionizing and ionizing radiation, noise and vibration, inhalable agents, skin contact with chemicals etc.

Foundry safety refers to ‘The management of all operations, and events within a Foundry Industry, for
protecting its employees and assets by minimizing hazards, risks, accidents and near misses.” The Foundry
Industry is the most dangerous, Hazardous industry, because the workers working in the foundry industry have
to deal with very high temperature molten metals. Also the dusty, noisy atmosphere is very dangerous for
health. Dealing with foundry atmosphere is very difficult and without following safety rules and regulation, it is
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impossible. Hence those activities should be performed with good judgment and caution. Every company
should train their workers how to deal with Hazards, and provide them proper ‘Personal Protective Equipments
(PPE).

2. Aim and objectives

A Job safety analysis (JSA) is a procedure which helps integrate accepted safety and health principles
and practices into a particular task or job operation. In a JSA, each basic step of the job is to identify
potential hazards and to recommend the safest way to do the job.

The objectives of the job safety analysis(JSA) is to prevent accidents by improving employee skills and
awareness through an organized process. That process involves breaking down a particular job into a
series of simple steps. in each of the steps, hazards are identified and documented. After these hazards
are identified, then solutions and recommendations for the prevention of accidents can also be
documented in the analysis. Finally, the results of this analysis are shared with affected employees and
their supervisors.

2.1 Brief process description
. The overall process consists of the following major steps.

Sand preparation and condition.

Preparation of sand moulds and cores.
Melting of raw material in Induction Furnace.
Magnesium Treatment to the metal.

Pouring of molten material in sand moulds.

agrwnhE

3. Methodology

Select the job

Observe the job and record

Identify hazards

Recommend and implement solutions

Follow - up on solution

3.1 Choosing the job to be analyzed

The motor manufacturing process involves many processes such as grinding, pressing, CNC turning, and etc.
Muchamad Sugarindra, Muhammad Ragil Suryoputro and Adi Tiya Novitasari, 2017) choosing a job based
on highest severity rate, near miss cases, non-routine job tasks, repetitive jobs, past incidents or accident
history and possibility for injury or incidents with serious consequences, introducing new methods and
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procedures, jobs with loss of productivity, excessive generation of waste, the job was done by new people,
and also introduction of new tools, raw materials and equipment. The motor manufacturing process therefore
chooses to conduct job safety analysis.

3.2 Split the job into series of steps or tasks

Process involves number of operations and operation involves the number of job tasks. Jobs must be
divided into basic steps or tasks in the proper order. Divide the job into tasks based on the knowledge
of the particular job. The best method way to split the job is to observe when employees are working.
The fact that completing a specific task involves proper work sequences is nothing but Standard
Operating Procedure (SOP). For example, the grinding operation divided the following sequence of job
tasks by Malgorzata Kowalczyk

Task 1: Connecting machine to the power
source

Task 2: Pick up the component

Task 3: Mounting the component in
machine

Task 4: Start the machine
Task 5: Perform grinding operation

Task 6: Remove and replace the component

3.3 Identify all the potential hazards involved in each job tasks

This step involves identifying all potential hazards (health hazards and machinery hazards) in the
motor manufacturing process. The person analyzing should carefully observe all the possibilities of
accidents in every job tasks. To identify hazards, he must watch the activities as many times as may be
required and also have discuss with workers and concern for others who are knowledgeable about a
particular job and also discuss with the employee any incidents, difficulty of doing the work,
improvement required for particular job. The following types of hazards are identified by (Guidelines
for safe use of machinery, 2014)

Mechanical hazard: Entanglement (contact with nip point), crushing, cutting
Chemical hazard : Inhalation of welding fumes, paint fumes, metal fumes

Physical hazard : Slip and trip, temperature, vibration, slippery floors

I e N

Ergonomic hazard : Awkward posture, improper lifting, excessive pushing

[1  Electrical hazard : Electric shock, electrocution

3.4 Develop prevention or control measures for each job tasks

The final step of the JSA involves how to eliminate or reduce the identified hazards. Hierarchy of hazards
control is used to determining the preventive or control measures identified it consists of following five steps

[0 Eliminate the hazard
This eliminates hazards physically and is a very effective way to control the hazards. Replacing an existing
process, modifying or changing new tools or equipment, choosing another method, using LOTO technique by
(Oregon OSHA guide) to controlling hazardous energy these are eliminate the hazards. For example hot burns
caused by fall of the welding component provide a stopper at the worktable to prevent the fall of hot object.

[0 Substitute the hazard
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It changes or alters the hazards. Substituting the hazard with a less hazardous or non hazardous substance.
But it does not create the new hazards after implementing or introducing new substance. For example,
replacing lead based paint with acrylic paint.

= Engineering control
=  Administrative control
= Personal protective equipment

4. RESULTS AND DISCUSSION

The project was done in foundry industry and recommendations are given each job tasks for prevent the hazards
such as amputation, stuck between objects, penetration of sharp edges, awkward position, fall of objects, electric
shock, inhalation of welding fumes, inhalation of chemical, inhalation burring fumes, hitting the stationary
object, slip/trip hazards, hot burns, respiratory problems and others. By using this tool of Job Safety Analysis, we

can minimize the risks during the job tasks.

4.1. JSA FOR VARIOUS JOBS

JSA were carried out the processes such as material storing, melting, pouring, sand mixing, sand blasting,
welding, manual material handling, testing, dispatching, transporting, EOT crane operation, forklift operation,
electromagnetic crane operation, casting operation, shell core making, gas cylinder

FURNACE AREA

Electromagnetic crane

Sequence of job steps

Potential hazards

Preventive measures

Pick the raw material and
lifting by using
electromagnetic crane

Rope wear and tear may be
occurs.

Incase power goes off the
material may fall down
causing damage to property
or injury and fatal to person.

Regularly check crane
checklist by crane operator.

Arrange alternative power
(generator) source while
using electromagnetic crane.

Person stand 10 feet away
from the material.

Fencing the storage place.

Moving the raw material
towards container

Material fall from height due
to Hit on the nearest
material, it may causes
injury to labours.

Keep good housekeeping in
furnace area.

To give training awareness
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If crane operator Forgetting
touch the place button on
the remote, it causes
material fall from height and
damage the property.

from the crane to employee.

Not to place any material in
crane path way. Employees
must wear proper PPEs.

( helmet, gloves, goggles)

Placing the raw material to
container

Placing Material hit on the
container edge and
scattered to the surrounding
surface.

It may causes injury to
labours.

Operate the crane, if
material is closer to
container body then only
operator press placing
button.

Crane maintenance work

Labour Fall from height may
be occurs.

Labour must wear safety belt
and helmet and other PPEs.

EOT crane

Sequence of job steps

Potential hazards

Preventive measures

Crane hook connected with
container

Container falling may be
occurs, due to improper
hook hanging on 4 corners of
container.

Container must be hanging
each 4 corners properly then
only crane lifting the
material.

Lifting the container

Cutting of wire rope while
lifting causes damage of
property and may be injured
to workers.

Must check Lifting container
weight within crane lifting
capacity. Crane Periodically
maintenance is must to be
followed.

Crane checklist is regularly
checked by the crane
operator.

Authorized person only
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Moving the container
towards furnace area

Container hit on the
obstacles. it causes damage
of the material.

Operator moves container
with over speed. It causes
damage property and
material.

operate crane activities.
Operate the crane with
limited speed.

Placing the container near to
the furnace

Careless of employee, slip
and trip may be occurs due
to hit on the container.

Container storing place is
separate from employee
walk way.

Muller machining process

SHELL CORE AREA

Sequence of job steps

Potential hazards

Preventive measures

Resin oil and catalyst powder
mixing process

Inhalation of catalyst power
it causes respiratory
problems to employees.

Must wear face mask while
handling catalyst powder

Slip and trip hazard in Muller
machine.

Saree wearing Lady
employees not to work in
this Muller machine because
of Muller machine have one
ladder.

Employee claim the ladder
here after put the sand into
the Muller machine.

Collect the sand from Muller
machine.

Manual material handling
which cause musculoskeletal
disorder.

Dust flying in sand mixing

Must wear face mask to
avoid respiratory problems
from sand mixing.

Proper Material handling
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area it affects employee
respiratory problems.

steps to be followed.

Manual shell core making-hand molding

Sequence of job steps

Potential hazards

Preventive measures

Store the sand into the table.

Employee stores the sand
manually and handles the
sand with their hands.

It causes musculoskeletal
disorder.

To use belt conveyor for
transport the sand.

It reduces the muscle injury.

Mixing sodium silicate oil
and silica sand.

In case of inhalation of sand,
it causes health problem of
employee.

To use respirator while
handling mixing of sands and
wear hand gloves.

Dump sand manually into
the die.

Employee dumps the sand
into the die manually, and it
creates respiratory problems
among foundry workers.

To use face mask while
dump the sand into the die.

It reduces the respiratory
problems.

Co2 gas insert to the die.

In case of over leakage co2
gas employee affect by
headaches, dizziness and loss
of consciousness.

Check your appliances
regularly.

If you detect a gas leak, turn
off the gas supply.

Cores remove from die.

Core removes from die
manually and stored in rack.

Inhalation of sand is a serious
health concern.

Wear safety goggles with
side shield.

Must wear skin protection
PPEs.
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STORAGE AREA

Loading & unloading activities :(white sand)

Sequence of job steps

Potential hazards

Preventive measures

Vehicle Transportation for
unloading raw material

If vehicle come reverse
inside the compound,
accident may be occur due
to blind spot and obstacles.

To keep proper
housekeeping inside the
company storage area.

Vehicle driver must want one
assistance to guide the
direction of the vehicle path.

Chance to hit to the person

Vehicle reverse horn must
required.

Hand break must applied.

Vehicle door opening

If the vehicle back door is
open any person on the edge
of the truck, may chance to
fall down.

If the Vehicle door is open
the worker must watch the
top of the vehicle, if no
worker is in the top, here
after he open the vehicle
door.

If truck back door is open by
one person the material fall
over that person.

Two or three people must
open the vehicle door.

Pick the raw material from
the vehicle

Slip and trip hazard occurs.

To use proper hand gloves
for using manual material
handling. to use hand trolley
and conveyor to unload the
material.

Material fall down hazard
occurs.

Management must tell about
Proper material handling
techniques effectively.

Move the raw material to
storage area

Accident may be occurs due
to any obstacles in the
moving path.

Maintain good housekeeping
in the moving path.

Place the raw material on

Material fall down hazards

To store the material one by
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storage e area

occurs due to improper
storing of material.

one properly in storage area.

Conveyor operation

A cleaning cloth or clothing
gets caught in the conveyor
and pulls fingers or hands
into the conveyor.

Tells the knowledge about
conveyor to the workers.

Specific trained person only
work near to the conveyor.

Improperly guarded gear,
sprocket and chain drives,
horizontal and vertical
shafting, belts and pulleys,
and power transmission
coupling.

Periodically check the
conveyor guards are in good
condition.

Don’t wear full coat dresses.

Falling materials or object
from height.

Don’t over load it.

Avoid work in underground
of the conveyor.

Forklift activities

Sequence of job steps

Potential hazards

Preventive measures

Driving of forklift

Break failure may be occurs.

Not proper Training to
driver.

Reverse blind spot hazard .

Daily start work before
checking of forklift checklist.

Monthly maintenance is
must.

Lifting material using fork

Improper lifting leading to
material damage.

Forklift driver conform Fork
is properly attached to
container, here after lift the
material.

Transporting the material

Speed limit, turning at high
speed leading toppling of
forklift.

Authorized person only drive
the forklift.

Driver drive forklift within
18mph inside the company
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premises.

while turning use the horn.

Unloading the material

Improper unloading of
material from fork on to
uneven surface.

Must watch unloading area it
is smooth, here after place
the container here.

5. Conclusion

The preventive measures have been identified and it shall be communicated to all employees who are
carrying out in different hazardous operation. Encouraging the workers to be aware of occupational
health and safety and to use safety measures efficiently. In order to create health and safety, industry
should follow hierarchy of controls which include elimination, substitution, engineering controls,
administrative controls and personal protective equipment. The following recommendations are given

below

e Modifying the workstation to avoid ergonomic problems

e Correct PPE for correct jobs

e  Conduct medical checkups for workers periodically

e Preventive maintenance should be carried out periodically to avoid breakdown

maintenance

e Provide essential equipment such as first aid kit, fire alarms, safety alarms and
sprinklers in the event of an emergency

Furnace area is consider to be the most hazardous so, the workers are suggested not to handle the metal
manually for charging in the furnace. We following the suggestions can be used as an alternative for

charging metal into the furnace.

Belt Conveyors

Belt conveyors provide an effective way to move charge material from a lower level to a higher level, such as
from a scrap storage area to a holding hopper on the melt deck. They are fast, quiet and generate minimal dust.

Bucket Charging Systems

Bucket charging systems are useful when there is adequate overhead space to accommodate it and its carrying
mechanism. The key to a successful bucket-charging operation is an effective system for filling, moving,
emptying and returning the buckets. Bucket charging systems must be used with charge drying or preheating

systems for safety.
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Vibratory Conveyors

Vibratory conveyors are the most versatile and rugged of all furnace charging systems. They may be in fixed
positions for holding, consolidating, weighing (with optional weigh frame and load cells) and transferring
charge materials, or they may be extremely mobile. In addition, vibrating conveyors have been built to traverse,
pivot and index, all in the same unit. As a result, this mobility enables a vibratory conveyor to service any
number of furnaces. Largely unaffected by heat, vibrating conveyors are ideal for feeding charge materials
directly into an induction furnace that typically run at full power during the charging process.
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