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Abstract

Computer Numerical Control machines are extensively used in manufacturing, and the operators perform tasks like
programming, tool handling and monitoring. In this era of advance manufacturing techniques, design of machine tools
also plays a crucial role in productivity maximization, as well health and safety of the operators. It is often seen in
these manufacturing environments that the workers adopt awkward and static working postures like trunk bending,
neck flexion, forceful grips while handling heavy loads affecting the health and safety of the operators. Exposure to
one or more risk factors may cause an increase in the prevalence of the musculoskeletal disorders. The present study
is aimed to identify the ergonomic risks associated with the postures of Computer Numerical Control (CNC) machine
operators using the REBA method. The goal is to determine the likelihood of work-related musculoskeletal disorders
(WMSDs) and recommend interventions. This study is conducted in a heavy component manufacturing industry in
Maharashtra State. The methodology involves posture analysis using ergonomic assessment techniques such as Rapid
Upper Limb Assessment (RULA) and Rapid Entire Body Assessment (REBA). The results indicate about 40%
postures in high risk according to RULA analysis. Similar results were obtained by REBA analysis (46% postures in
high risk and 11% postures in very high-risk categories). The postural analysis consistently demonstrates significant
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ergonomic risks in CNC machining, leading to work-related musculoskeletal disorders. The resulting high-risk scores
underscore the necessity for implementing ergonomic improvements, which can enhance worker health, reduce the
risk of injury, and increase overall productivity. Several suggestions were made such as Ergonomic Interventions —
incorporating adjustable work tables, platforms and material handling assists to eliminate awkward postures. Process
Modification- implement standard operating procedures to minimize manual lifting and reduce static or prolonged
awkward postures and Training and awareness of the workers on Ergonomic Principles.
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