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ABSTRACT 
Technological growth & industrialization has brought many safety & health issues to the employees of various industries. 
Ergonomics has been a key concern which hinders both health & productivity of the industrial workers. This study has been an 
initiated to identify such ergonomic risks of an Aluminium casting industry. The industrial workers of this industry has been facing 
issues of having joint & muscular pains at lower back, arms & Necks due the nature of work that is performed by them at their 
work places. This study aims at assessing the ergonomic risk factors at various workplaces of the Industry. Various causative 
factors which shall in long run result in Musculo Skeletal Disorders or Cumulative Trauma Disorders for the employees has been 
assessed. In order to assess the Ergonomic Risks for the above operations, various Ergonomic tools like Rapid Upper Limb 
Assessment Checklist (RULA) and Rapid Entire Body Assessment Checklist (REBA) are being used. 
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INTRODUCTION 

 

Introduction to the Project & the Organization: 

The Organization where this Ergonomic Risk Assessment is being carried out is an MNC which makes 

Aluminium Casting Parts that are being utilized by the Automotive Industries for their automotive 

manufacturing process.  

The Company has been catering the needs of its automotive customers located in various states of India. 

This unit has been in existence for past 30 Years & since then the company had been catering the needs of 

automotive customers.  

The average age of workmen in the factory is 31, However ranges from 18 to 39. The company has been 

highly committed to the Safety & Health of its Employees. The company has effectively implemented TPM. 

SHE being a pillar of TPM takes its highest priority amongst the Employees & the Management. 

The company has been manufacturing Aluminium Casted Components for the Automobile Industry. The 

Raw aluminium bars and / or the reused aluminium pieces are melted in a furnace which is maintained at 600°C 

to 700°C. The Molten Aluminium metal is then carried by using ladle & crane to the various casting machines 

for pouring. The hot aluminium molten metal is transferred into hot baths which are available in the casting 

machines & that they are maintained at 600°C to 700°C. There are two types of casting machines, the High & 

Low Pressure castings by which the components are produced.  

High pressure die casting is a manufacturing process in which molten metal (aluminium) is injected with 

pressure into the mould/ die of casting machine to form cast products. Because of the excellent dimensional 
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accuracy and the smooth surfaces, most high pressure die castings require no machining except the removal of 

flash around the edge. Further drilling and tapping holes on the casting is carried out. High pressure die casting 

process has been fast and less expensive in comparison to other casting processes. 

Low pressure die casting is similar to sand casting process where gravity is used to fill the molten metal 

into the mould. This process is much slower(less than 100 parts per day)& takes a time of about five minutes or 

more per part. On the other hand the high pressure die casting is faster & produces more than 500 parts per day. 

The part cost for high pressure die casting is much less than low pressure die casting. 

The die moulds are maintained suitably in the service area to produce high quality casts & minimizing the 

quality defects. The transfer of components are done on trolleys having multiple stacks, the movement of the 

trolleys are done by manual pull-push operation. Also the loading of components on trolleys are also done 

manually by operators.  

The process chart is shown in below figure 

 

 
 

Need for Study& Study Background: 

The Safety Health Environment Committee had been receiving a variety of health complaints that are in 

specific & related to the muscular skeletal disorders. The operators have complained to have pains in the 

following parts of their body: 

i. Lower Back 

ii. Shoulders & Elbows 

iii. Forearm, Wrist  & Palm 

iv. Neck  

It is a very significant point to be noted that the MSD is a chronic disorder that does not get reported in a 

short period of time & that it takes years of repetitive exposure to awkward postures & forces. The key 

encouraging factor to the management is the average age of its work force which is 31 years, as all of them are 

on lower risk cards in terms of their age & are completely treatable for CTD. The timely interventions that are 

appropriate & sufficient have to be adapted in order to prevent the employees from getting the CTD. 

As ergonomically designed work places are of prime importance to any organization as it has direct 

relationship with the productivity & quality. Good ergonomics at work place shall improve the employee’s 

attendance towards work& minimizes the absenteeism due to CTD. Also good ergonomics is a motivating factor 

for improving the employee morale, thereby good manufacturing good employee relationship. 

Therefore the management of the company had decided to carry out this ergonomic study to identify the 

various causative factors of ergonomic risks at work which result in CTD. Subsequently after analysing such 

risk factors, it is required to identify & arrive at suitable interventions that shall minimize various ergonomic 

risk factors. Implementation of interventions therefore shall minimize and reduce the risk of employees getting 

CTD. 

The management has been committed to implement suitable interventions for those high risks of 

ergonomics to harvest the following 

i. Higher Productivity 

ii. Reduced Absence 

iii. Better Quality of Work & Products 

iv. Maintain Healthy Workforce 

Employees Good Health & Smooth Relationship 

 

Literature Review: 

1. This case study based ergonomic study of human factors & engineering point of view reduce 

musculoskeletal, physiological stresses of the workers and find the RULA (Sahebagowda)  

2. In the manufacturing process where workers are working in standing posture lack of knowledge 

regarding ergonomics is studied and analyzed in industry in which work is carried out. (N. A. Ansari) 
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3. The RULA (rapid upper limb assessment system) and REBA (rapid entire body assessment) tools are 

used in order to assess the area of discomfort (Shriram m. Sane) 

4. Postural analysis using RULA and REBA indicated that most of the postures were vulnerable to work 

related musculoskeletal disorders and this demands an immediate ergonomics intervention. (Qutubuddin. S.M.) 

5. The workers are under moderate to high risk and in some postures at a very high risk of Work-related 

Musculoskeletal disorders (Qutubuddin. S.M.) 

6. The RULA Grand Score is 7 indicating that the immediate investigation is needed and changes are 

required as soon as possible (Chowdury M. L. Rahman) 

 

Methodology: 

The methodology that are going to be adapted for carrying out this ergonomic risk assessment are those 

assessment tools that have been globally utilized for ergonomic assessment & these are detailed as below 

The screening of is a qualitative method of prioritizing workplaces & identifying the critical tasks that has 

moderate to high level of Ergonomic Risks. This shall be done by simple visual inspection & personal 

interviews with the operators for understanding the presence of the symptoms of CTD & its causative factors 

like Awkward Postures, Force Exertion and Task time along with the Frequency of task in the allotted duration 

of Work. This is mainly done by using a tailor made checklist which uses a guideline as described below 

Awkward Postures are identified based on the Visual Observation, whereas guideline for load is derived 

from RULA  

During the detailed studies the Standard Ergonomic Assessment Guideline Tools “that are internationally 

used” are used appropriately for further quantification & understanding of the risks 

In case of higher risks for the upper limb only & due to posture then Rapid Upper Limb Assessment 

(RULA) worksheet 

 

Audit Timeline: 

 

 
 

RESULTS AND DISCUSSION 

 

Process Name: Dross Removal from Furnace: 

The following tables depicts the operational details &its ergonomic risks. 

OPEN & CLOSE DOOR FOR DROSS REMOVAL 

Ergonomic risks 

Heavy rod lifting, awkward postures 

Observations &interview information: 

The operator pull & push the door by using the hook rod manually, the spine & neck is bent back with neck, 

upper arm raised along with a load & push/ pull force, activity is done at least once in an hour 

Assessment type: RULA 

 

Open & Close Door Pictures 

 

 
 

W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4

1 Opening Meeting

2 Literature Review

3 Finalise Assessment Methodology

4 Data Collection for Assessment

5 Risk Assessment

6 Risk Appraisal & Concluding Meeting

7 Implementation of the Recommendations

9 Post Risk Assessment Tentatively in Jun16

Dec-16 Jan-17
S.No. Audit Item

Oct-16 Nov-16Sep-16 Feb-17 Mar-17 Apr-17
Remarks
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Inference: 

If the operator carry the load of the dross removal rod which results in the ergonomic risk 

The Operator uses a step, whose step heights / risers are more (30 -33 cm) which is increasing the 

ergonomic risks to the knees. The height of risers are to be adjusted suitably (ideally should be 19 cm) to 

minimize the ergonomic risks. 

 

Rula For Open & Close Of Door:  
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Process Name: Dross Removal Process: 

 

ERGONOMIC RISKS 

Heavy rod lifting, awkward postures 

OBSERVATIONS &INTERVIEW INFORMATION: 

The Operator pull & push the dross removal tool along with dross manually & supported by a rotating rod. 

Activity is done at least once in an hour 

ASSESSMENT TYPE: RULA 
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Dross Removal Process Pictures 

 

 



722       Kailash Subramanian et al., 2017/Advances in Natural and Applied Sciences. 11(7) May 2017, Pages: 716-723 

 

 
 

Inference: 

The scores of assessment show that the work place low to medium ergonomic risk & that certain 

improvements are required. 

The chains lying on the roller may hinder free movement of the roller 

 

Recommendations For Furnace Door Opening Closing & Dross Removal: 

1. It is recommended that the furnace door opening & closing be mechanized to avoid awkward postures 

of workers during opening & closing. 

2. It is to be noted that our spine is designed to bend forward only & that the shock forces to the back 

(that is bent behind) during such pulling of door can result in disc prolapses which is very difficult to be cure. 

3. It is recommended that the roller bearings of the dross holder rods be maintained in good condition & a 

procedure be followed to inspect & maintain the roller in good rolling conditions. It is also recommended that 

the roller be maintained without obstructions. 

4. It is recommended that the dross removal tool (dross removal rod be fixed & located on the ladder to 

avoid carrying on the ladder, bending & lifting of the tool etc. 

 

Conclusion: 

Though Ergonomic Risks are unavoidable in work places it is essential to identify the various ergonomic 

risks in such workplace, evaluate the risk levels for prioritizing the high level of risks & take suitable 

countermeasures for minimizing the levels of ergonomic risks. Such Management of Ergonomic Risks shall 

ensure a healthy workforce who are free from WMSDs & also ensure the high level of Productivity & Quality. 

The Ergonomic Risk Assessment has been carried out for the various risk at these work places &suitable 

recommendations are proposed to the company. The company has committed itself to carry out these 

countermeasures at work places to minimize the workplace ergonomic risks. 
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