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ABSTRACT

Prolonged use of inappropriate hand and welding tools can cause fatigue at work.
Therefore, the objectives of this study were to design a new torch using the principles of ergonomics for
reducing fatigue in upper arm and shoulder muscles. The results were measured by comparison of
electromyography (EMG) monitoring on the upper arms and shoulders of welders, postural load indeces
of the upper body from the LUBA assessment technique, and subjective feelings of fatigue. The
efficiency of the new torch in welding copper capillary tubes was studied at an air conditioning
production factory.

This quasi- experimental study was carried out with nine subjects who had no history that
may affect fatigue in arms, hands and shoulders. Anthropometers were used to measure body dimension
of subjects and the 5™ and 95" percentiles of body dimension were used to design the new torch for
reducing shoulder abduction angle, angle between arm and trunk, and angle of twist in the wrist while
welding. The EMG of deltoid, bicep, and tricep muscle activity was measured and was represented as
the mean of the RMS. EMG of each subject was measured by electromyograph for 20 minutes, postural
loading on the upper body was assessed by the LUBA technique, and cycle time for welding per piece
were measured from time records by video camera. All results measured while using the existing torch
and the new torch were compared statistically.

Handle length, handle diameter, and distance between middle handle to the end of the
new torch are 12, 3, and 25 cm, respectively, and a curved end was used for the new torch design shape.
The results of this study demonstrated that while subjects were welding using the new torch, deltoid
muscle activity, bicep muscle activity, postural load index of the upper body, and cycle time for welding
per piece were significantly less than while they were welding using the existing torch (P< 0.05). The
results of subjective feelings of fatigue on three muscles when welding using the new torch were
significantly less than when using the existing torch (P< 0.05). In terms of comfort acceptance, the
ergonomically designed new torch was accepted by all nine of the subjects. Only tricep muscle activity
was significantly greater than when they were welding using the existing torch (P< 0.05). The
experiment concluded that the new torch designed using ergonomic principles and anthropometric data
can reduce fatigue in upper arm and shoulder muscles and can increase efficiency of copper capillary
tube welding.
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