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ABSTRACT

This study delves into the hazards present in
foundries, such as eye burns, hand injuries, and
skin damage due to exposure to hot metals,
chemicals, and machinery mishaps. It highlights
the risks of face and leg injuries from flying
debris or slips. Employing Job Safety Analysis
(JSA), it systematically evaluates tasks,
equipment, and environmental factors to fortify
safety measures and prioritize worker wellbeing.
The core aim is to reduce accidents by
thoroughly identifying and addressing potential
hazards at every stage of foundry operations. By
meticulously analyzing risks, this research seeks
to establish JSA as a proactive strategy to
navigate complexities and enhance safety
protocols within the foundry, fostering an
environment  where  productivity  aligns
seamlessly with the utmost safety for everyone
involved in the process.

Keywords: Foundry Operations, Job Safety
Analysis (JSA), Hazard Identification, Risk
Mitigation, Workplace Safety, Task Analysis

1. INTRODUCTION

At Aquasub Engineering, our dedication
to fostering a safe and secure workplace
revolves around the cornerstone of Job Safety
Analysis (JSA). This meticulous process serves
as the bedrock of our commitment, enabling us
to systematically evaluate and address potential
hazards inherent in our foundry operations.

Through careful deconstruction of each task into
its constituent steps, we pinpoint potential risks
and proactively implement measures to mitigate
them. Collaboration lies at the heart of our JSA
approach, with input from employees at all
levels  ensuring  comprehensive  hazard
identification and the development of effective
risk mitigation strategies. Our commitment to
upholding the highest safety standards and
compliance with regulations is unwavering,
supported by continuous training and regular
reviews. Our overarching objective is to
cultivate a culture of safety consciousness where
every team member feels empowered to
prioritize safety in all aspects of their work, thus
safeguarding the well-being of our workforce
above all else.

In the realm of foundry operations, prioritizing
safety is not just a necessity but a fundamental
aspect of ensuring the welfare of workers and
optimizing operational efficiency. Our current
project focuses on enhancing foundry safety
through the strategic implementation of Job
Safety Analysis (JSA). By meticulously
scrutinizing critical processes such as pattern
development, moulding, melting, knock out,
shot blasting, and fettling, we aim to identify,
evaluate, and mitigate potential  risks
comprehensively. The integration of JSA not
only fosters a proactive safety culture but also
empowers workers to actively engage in
maintaining a secure and productive working
environment.
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1.1 OBJECTIVE

The primary objective of this project is to establish
a safe working environment within Foundry
Industries by:

1) Identifying potential hazards inherent in foundry
processes.

2) Implementing measures to prevent and minimize
these potential hazards.

3) Mitigating incidents and accidents through
proactive safety protocols.

4) Promoting awareness among employees
regarding safety practices.
5) Emphasizing the importance of personal

protective equipment (PPE) for personnel safety.

1.2 PROBLEM STATEMENT

The problem in safety within the foundry
process lies in the potential hazards faced by
workers during various job tasks. Job Safety
Analysis (JSA) is essential for addressing this issue
by systematically identifying and analysing the
specific risks associated with foundry operations.
The complex nature of the foundry environment,
involving tasks such as material handling and
exposure to high temperatures, necessitates a
thorough JSA to implement effective preventive
measures. Insufficient attention to these safety
concerns may result in increased incidents of
injuries and accidents, highlighting the urgency for
a comprehensive JSA to enhance safety protocols
and protect workers in the foundry industry.

2 LITERATURE REVIEW

Albrechtsen, Solberg, et al. (2019) investigated Job
Safety Analysis (JSA) practices in construction
projects. They analyzed 97 JSA forms from six
projects, finding that some JSAs were conducted
for activities lacking established barriers and
procedures. Despite this, the study highlighted
JSA's
enhancing

benefits: formalizing work processes,

accountability, promoting worker

participation, facilitating organizational learning,
improving situational awareness, and preventing
losses. These findings underscore the importance
of safety in enhancing operational efficiency in
construction.

Ghasemi, Doosti-Irani, et al. (2023) conducted
hazard identification and risk assessment in a
plantation company using Job Safety Analysis
(JSA) to address safety concerns. They observed
various workers and documented findings on JSA
forms, identifying hazards among roles such as
forklift operators, macerator workers, and shredder
workers. The study highlighted extreme risk levels
for certain roles, suggesting the need for
preventive measures like providing Personal
Protective Equipment (PPE), offering health and
safety information, and incentivizing compliance

with safety protocols.

We conducted a study using Job Safety Analysis
(JSA) and hazard identification to prevent work
accidents in Para rubber wood sawmills in Trang
Province, southern Thailand. The study, conducted
from March to September 2015, included a walk-
through survey, JSA, occupational risk assessment,
and environmental sampling at four sawmills.
Identified hazards included wood dust and noise
exposure, accidents,
exposure, and ergonomic injuries. The study

occupational chemical
emphasizes the importance of providing personal
protective equipment and implementing exposure
control measures like local ventilation systems and
noise reduction techniques. It underscores the need
for an action plan to mitigate occupational health
hazards in Para rubber wood sawmills.

Rajkumar, K. Subash, et al. (2021), Amid the
advancements of Industry 4.0 and automation,
workplace safety remains a challenge despite
preventive efforts. This study focused on safety
management through managerial strategies,
combining risk assessment methods with the Job
Safety Analysis (JSA) approach. The integration of
these methodologies, particularly the Job Safety

Hazard Identification and Risk Assessment
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(JSHIRA), led to over 50% hazard mitigation.
JSHIRA proved effective in critically evaluating
and addressing potential workplace threats,
emphasizing its role in conducting comprehensive
safety assessments.

3. METHODOLOGY
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3.1 METHODOLOGY INVOLVED IN JSA

JSA (Job Safety Analysis) is a systematic approach
that involves the following five steps:
e Selecting the job to be analyzed.
e Breaking down the job into a series of
steps or tasks.
e Identifying all potential hazards
associated with each job task.
e Developing preventive or control
measures for each job task.
e Regularly reviewing and updating
preventive measures as needed.

During a field visit to a foundry, various
stages of the metal casting process are observed,
including pattern making, mould preparation,
metal melting, pouring, cooling, and finishing.
Safety protocols, quality checks, and workflow
sequences are crucial aspects of the operation.
Interacting with workers provides valuable insights
into their roles and the challenges they face in
ensuring efficient production.

Observing the foundry process within a Job Safety
Analysis (JSA) involves systematically examining
tasks such as melting, casting, and finishing to
identify potential hazards like heat exposure and
heavy machinery usage. Risk assessments
prioritize mitigation efforts, with control measures
implemented to reduce identified risks, including
engineering controls, administrative policies, and
personal protective equipment (PPE). Regular
training sessions on safety protocols outlined in the
JSA are crucial, as are periodic reviews to
accommodate changes and ensure continued
alignment with best safety practices and
regulations.

Selecting the job for analysis in a foundry process
involves involving frontline workers and
supervisors to focus on tasks with higher risks,
ensuring a targeted JSA can effectively identify
and mitigate potential dangers. Breaking down the
job into a series of steps is crucial, with each step
scrutinized to pinpoint potential hazards associated
with handling molten metal and operating heavy
machinery.

Identifying all potential hazards in each job task is
essential for conducting a comprehensive JSA,
addressing risks such as burns, crush injuries, heat-
related illnesses, respiratory issues, and ergonomic
hazards. Control measures are developed for each
task, including heat-resistant PPE, physical
barriers, routine maintenance, operator training,
ventilation, hydration programs, and ergonomic
workstation optimization.
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Following involves
periodically reviewing and updating the JSA to
the effectiveness of existing safety

address risks,

preventive  measures
ensure
protocols and to evolving
incorporating new technologies, and reinforcing a
continuous commitment to improving workplace

safety.

4. FOUNDRY PROCESS
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5.JOB SAFETY ANALYSIS

A Job Safety Analysis (JSA), also known
as a Job Hazard Analysis (JHA), is a structured
process aimed at identifying and mitigating
potential hazards associated with specific tasks or
job activities to protect workers. It involves
breaking down complex tasks into manageable
steps and assessing associated risks. The process
begins with identifying tasks to be analyzed,
considering routine tasks, new procedures, or tasks
with a history of accidents. Potential hazards,

]

[ Qand mivar

including  physical,  chemical,  biological,
ergonomic, or environmental factors, are then
identified for each task. Risks are assessed based
on the likelihood of incidents and severity of
potential outcomes, categorized as low, medium, or
high risk. Control measures are implemented to
employing

administrative, or personal protective equipment

mitigate  hazards, engineering,
controls. Documentation of findings serves as a
record for monitoring and training workers on
identified hazards and control measures. Regular
review and revision of the JSA are essential to
maintain effectiveness, incorporating changes in
tasks or work conditions. By systematically
analyzing hazards, assessing risks, implementing
control measures, and documenting findings,
organizations can effectively mitigate safety risks

and create safer work environments.

5.1 UNSAFE ACT AND CONDITION
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Addressing these unsafe acts and conditions necessitates a proactive stance towards safety
management. This may entail instituting comprehensive safety training programs to guarantee workers'
comprehension and compliance with safety procedures, conducting routine inspections to pinpoint and address
hazards, supplying sufficient personal protective equipment (PPE) and ensuring its correct usage, and nurturing
a safety-oriented culture where all employees feel empowered to voice safety issues. Furthermore, investing in
engineering controls like enhanced ventilation systems, adequate lighting, and machine guarding can
effectively mitigate risks and establish a safer working environment throughout the foundry process.

6. RESULT AND DISCUSSION

The project concentrated on the motor manufacturing process, offering recommendations for each job
task to mitigate hazards like amputation, entrapment between objects, penetration by sharp edges, awkward
positioning, falling objects, electric shock, inhalation of welding fumes, collision with stationary objects,
slip/trip hazards, burns from heat, and other foreseeable risks. Utilizing this safety analysis tool aims to reduce
risks during the performance of job tasks.

hazard level

18% - 2204 '

= Pattern making = furnace moulding
Melting = Fettling = Casting
= Core shop = Macine shop = Finishing
6.1 JSA FOR FURNACE

Conducting a Job Safety Analysis (JSA) for furnace operations entails identifying and
addressing potential hazards related to heat exposure, confined spaces, and the handling of hot
materials, all aimed at maintaining a safe working environment.
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H Loading raw materials
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H Preheating the furnace

Pouring molten metal

| [nspecting furnace

m Shutting down the furnace
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JOB SAFETY ANALYSIS

Department: Production

Analysis By: DHAMODHIRAN K

Job title: FURNACE

Reviewed By: DINESH KUMAR S

Supervisor: Mr Chandrasekar

Required personal protective Equipment (PPE):
Safety helmet, cut-resistant or coated gloves, safety shoes, Goggles

Sequence of Job

Potential Hazards

Preventive Measures:

Steps
Exposure to dust Wear appropriate
Loading raw and fumes respiratory protection
materials Burns from contact Use insulated gloves and

with hot materials

tools

Preheating the

Burns from contact
with hot surfaces

Wear heat-resistant clothing
and gloves

furnace . Ensure furnace is properl
Fire hazard o PTOPETY
vented and maintained
Pouring molten Burns from Wear heat-resistant clothing
metal splashes and face shield

PAGE NO: 192




TANZ(ISSN NO: 1869-7720)VOL19 ISSUE04 2024

Fire hazard

Ensure pouring area is clear
and free from flammable
materials

M}lscfuloskeletal Use mechanical aids for
Tjures from lifting (e.g., cranes)
lifting ’
Exposure to high Perform inspections from a
temperatures safe distance
: Burns from hot Wear appropriate  heat-
Inspecting furnace . :
surfaces resistant clothing
Inhalation of Use appropriate respiratory
fumes protection
Exposure to Allow furnace to cool down
residual heat before maintenance
Electrocution Follow lockout/tag  out
Shutting down the hazard from procedures to isolate

furnace

electrical work

electrical systems

Fire hazard

Ensure all combustible
materials are removed from

the area

7 CONCLUSIONS

In the high-risk environment of a foundry, where molten metal, extreme temperatures, heavy
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machinery, and hazardous chemicals are commonplace, the Job Safety Analysis (JSA) stands as a crucial
tool for safeguarding the health and well-being of workers. Through a meticulous examination of each
stage of the foundry process, from furnace charging to casting and finishing, the JSA identifies potential
hazards, assesses their associated risks, and proposes effective controls to mitigate them.

By systematically identifying hazards such as exposure to heat, molten metal, and harmful fumes, as well
as risks related to heavy lifting, machinery operation, and ergonomic strains, the JSA enables proactive
measures to be taken to prevent accidents and injuries.

The JSA emphasizes the importance of utilizing a combination of controls, including personal protective
equipment (PPE) such as heat-resistant clothing, gloves, respirators, and hearing protection, alongside
engineering controls like machine guarding, ventilation systems, and ergonomic improvemen
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