
Vol-05 Issues 04, April-2021                                                                               ISSN: 2456-9348 
                                                                                                                                 Impact Factor: 5.004 
  
 

    
International Journal of Engineering Technology Research & Management 
 

IJETRM (http://ijetrm.com/)   [47] 

HAZARD IDENTIFICATION AND RISK ASSESSMENT IN FOUNDRY INDUSTRY 

Shiva Nandan N
1 

Muthukumar K
2 

1
Student (Industrial Safety Engineering, Bannari Amman Institute of Technology, Tamil Nadu, India) 

2
Professor (Industrial Safety Engineering, Bannari Amman Institute of Technology, Tamil Nadu, 

India) 

 

 

ABSTRACT 

The work environment of foundries is risky and portrayed by different simultaneous chemical, physical and 

mechanical hazard exposure, which would prompt wounds of foundry laborers. Health risks from working in the 

foundry industry incorporate exposure to molten metal fumes (foundry Fumes), heat and spray mists. 

Notwithstanding these hazards; some foundry laborers work with dust produced by casting sand, fettlings and 

furnace linings, which contain silica and, when dry, produce silica dust known as respirable crystalline silica 

(RCS). This paper gives an outline of foundry industry and hazards, identification of those hazards, assessment 

of risks associated with each step in the process, health and safety measures. It further demonstrates how the 

foundry business adds to environmental contamination. Through this work, it has been revealed from various 

studies that hazards in foundries are numerous and very hazardous both to foundry laborers' health and to the 

environment which in the end effect the more extensive population 
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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.   

Hazard Identification and Risk analysis (HIRA) deals with the identification and quantification of risks that are 

exposed to, due to accidents resulting from the hazards present or handling of hazardous substances in the 

workplace. This involves Hazard analysis which essentially is identification and quantification of the various 

hazards that are likely to occur in the industry as well as quantification of the consequences due to a particular 

hazard. The risk analysis estimates the probability as well as severity of a particular hazard over an exposed 

group of people, plant equipment or both. HIRA assists in identifying the most likely hazards which can have 

significant impact on workplace safety in an industry. It helps in devising effective management measures as 

well as engineering measures for both preventive as well as post-disaster management. 
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2. Scope of this study 
The scope of this report includes the study of proposed operations, storage and handling of hazardous materials 

with respect to Hazard Identification, Risk Assessment and updating existing HIRA work. Based on the Hazard 

Identification and analysis, the major disaster scenarios would be worked out to estimate the consequence of 

failure and the same would be evolved to also meet the emergency situations due to the proposed expansion-

cum modernization project. 

The HIRA process is an ongoing and continual process for existing units and are undertaken on periodical basis 

for ensuring good workplace safety at the plant. It also involves a periodic review of the same as well as 

dissemination of information to various employees through instruction and along with adequate documentation 

and record-keeping. This information primarily includes: 

 Hazard identification 

 Assessment of risks associated with the identified hazards 

 Control measures to manage the exposure to the risks 

 Monitoring and review of the effectiveness of the controls. 

 
 

Fig. 1: HIRA Process 

 

2.1 Brief process description 
Manufacture of Grey and Spheroid Graphite (SG) Iron castings has been licensed by the M/s. George Fisher 

Foundry Systems, Switzerland. The overall process consists of the following major steps. 

1. Sand preparation and condition. 

2. Preparation of sand moulds and cores. 

3. Melting of raw material in Induction Furnace. 

4. Melting of raw materials in Cupola Furnace. 

5. Magnesium Treatment to the metal. 

6. Pouring of molten material in sand moulds. 
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3. Methodology 
The description for rating of SCALE (SCL), SEVERITY OF RISK (SEV), PROBABILITY OF 

OCCURRENCE (POC), PRESENT CONTROL (PC) is provided as follows: 

3.1. Rating for SCALE (SCL) 

Table 1 Motor vehicle disposal implications to loss of revenue 

RATING FOR 

SCALE 

EXPOSURE TO 

PERSON 

1 1-5 

2 6-15 

3 16-30 

4 31-50 

5 >51 

 

3.2. Rating for PROBABILITY OF OCCURRENCE (POC) 

Table. 2: Rating for Probability of Occurrence 

RATING 

OF POC 

PROBABILITY OF 

OCCURRENCE (POC) 

1 More than six months 

2 Once in a month to once in six 

months 

3 Once in a week to once in a 

month 

4 Once in a day to once in a 

week 

5 Multiple times in a day   

 

3.3. Rating for PRESENT CONTROL (PC) 

Table. 3: Rating for Present Control 

RATING OF 

PRESENT 

CONTROL 

PRESENT CONTROL (PC) 

1 Control applicable, available and 

effective 

2 Control applicable, fully or 

partially available but not 

effective 

3 Control not available 
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3.4. Rating for SEVERITY OF RISK (SEV) 

 

Table. 4: Rating for Severity of Risk 

RATING 

FOR 

SEVERITY 

SEVERITY OF RISK (SEV) 

PHYSICAL INJURY BURN INJURY ILLNESS 

1 Small cut/ injury requiring first aid 

and person can return back to work 

immediately 

Burns with immediate recovery and 

person can return back to work 

immediately 

Momentary discomfort, e.g.: 

headache, burning of eyes, 

giddiness, person can return back to 

work after rest 

2 Injury requiring nurse or doctor’s 

attention and person can return back 

to work in 24-48 hours 

Burns with recovery within 2 weeks 

and person can return back to work. 

Minor health impact and needs nurse 

or doctor’s attention e.g.: vomiting. 

Can return to work within 48 hours  

3 Internal injury requiring 

hospitalization and person can return 

to work within 1 week 

Burns with recovery within 5 weeks 

and person can return back to work. 

Moderate health impact and requires 

doctor’s attention e.g.: viral fever. 

Can return to work in a week 

4 Major injury requiring hospitalization 

and person can return within 8 weeks 

Burns with recovery within 2 

months and person can return back 

to work. 

Major health impact requiring 

doctor’s attention and can return to 

work within a month. E.g.: exposure 

to non-ionic radiation 

5 Major/ internal injury requiring 

hospitalization and person can return 

to work >8 weeks 

Burns with 20% burn and recovery 

within 6 months and person can 

return back to work. 

Exposure to ionic radiations causing 

residual impact. 

 

Table. 5: Rating for Severity of Risk (continued) 

RATING 

FOR 

SEVERITY 

SEVERITY OF RISK (SEV) 

DUST/ FUMES/ VAPORS & GASES ERGONOMICS NOISE 

1 Momentary discomfort/ irritation/ itching etc. Stress/ Strain/ Frustration/ Depression 85 to 90 dB 

2 Suffocation, respiratory tract or eye irritation, 

sneeze, dizziness or other temporary discomfort. 

Effect on vision/ Mild ache 90 to 95 dB 

3 Exposure which leads to unconsciousness, vomiting 

and requires hospitalization 

Upper limb disorder/ repetitive strain 

injury 

95 to 100 dB 

4 Prolonged exposure which can cause chronic 

respiration or dormitory illness and triggers asthma 

Blood pressure/ Heart problem/ 

Nervous breakdown/ Sprain 

100 to 105 

dB 

5 Over exposure which may lead to immediate death. Tolerable ergonomic occupational 

ergonomic risk 

≥ 105 dB 
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4. HIRA Charts 

Table. 6: HIRA chart for induction furnace operation 

Activity 

  

Hazard  Risk  Condition EVALUATION Product HC Control Method 

(1/2/3/4/5/6/7/8/9) 

N A E SCL SEV POC PC 

Handling 

of raw 

materials 

Exposure 

to 

generation 

of dust and 

fumes 

Respiratory 

disorder 

X   2 2 5 1 20 Tolerable 1,2,4,5,9 

Exposure 

to noise 

generation 

Hearing 

impairment 

X   2 3 5 3 90 Intolerable 1,5 

Chances of 

electric 

shock 

Electrocution   X        

 Charging Exposure 

to noise 

generation 

Hearing 

impairment 

X   2 3 5 3 90 Intolerable 1,5 

Exposure 

to metal 

splashing 

Burn injury  X  1 1 3 2 6 Trivial  

Falling of 

objects due 

to 

unexpected 

power 

failure 

Accident  X  1 2 1 2 4 Trivial  

Wet 

condition 

scrap/ 

metal flash 

Burn injury  X  1 2 1 1 2 Trivial  

Furnace 

Operation 

Exposure 

to heat 

generation 

while 

furnace 

operation  

Dehydration X   2 5 5 1 50 Substantial 1,5,9 
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Exposure 

to extreme 

heat close 

to the 

furnace 

Inflammation  X  2 5 5 1 50 Substantial 5,9 

Exposure 

to high 

voltage 

Accident and 

electric 

shock 

 X  1 4 1 1 4 Trivial 5 

Exposure 

to asbestos 

Asbestosis  X  1 1 1 1 1 Trivial  

Overtime 

operation 

of furnace 

Headache 

and stress 

x   1 1 3 1 3 Trivial  

 

Table. 6: HIRA chart for Mg treatment operation 

Activity 

  

Hazard Risk  Condition EVALUATION Product HC Control Method 

(1/2/3/4/5/6/7/8/9) 

N A E SCL SEV POC PC 

Mg 

treatment 

Exposure 

of eyes to 

the fumes 

from Mg 

flame 

Eye 

irritation 

X   2 2 5 1 20 Tolerable 4,5,9 

Chances of 

Inhalation 

of Mg 

fumes 

Respiratory 

disorder 

X   2 2 5 1 20 Tolerable 4,5,9 

Chances of 

molten 

metal 

spillage 

due to 

improper 

handling 

Injury  X  1 2 2 1 4 Trivial 5,9 

Chances of 

failure of 

material 

handling 

equipment 

Injury  X  1 1 2 1 2 Trivial 1,5,6,9 
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Overtime 

work 

Head ache, 

stress etc. 

 X  1 1 5 1 5 Trivial  

Exposure 

to high 

temperature 

Dehydration 

and other 

heat related 

diseases 

X   2 2 5 1 20 Tolerable 1,5,9 

 

5. Conclusion 

A review on effects of hazards in foundries to workers and environment has been conducted where the general 

overview on foundry industry and the associated hazards was carried out. Major hazards in the foundry industry, 

the effects and control measures were presented. In the study, various hazards were identified and elaborated 

which are heat exposure, hazardous chemicals, airborne contaminants; manual tasks; noise; vibration; molten 

metal; plant and machinery and electricity. Finally, the effects of hazardous materials to environment and their 

control were looked at. Risk analysis was conducted followed by identification of hazards. Various activities 

like sand preparation and conditioning, preparation of sand moulds and cores, melting of raw materials in 

induction furnace and cupola furnace, magnesium treatment were taken under assessment and the hazards in 

each step were identified and rated in order to provide an idea of intensity of risk involved with each activity in 

the studied activities. Different control measures were suggested for each activity based on their risk rating. 
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