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Abstract

A hammer tacker is an essential tool for workers in the fields of carpentry, interior decoration,
and construction. Improper handle design and prolonged use may cause damage to the arm and
wrist, resulting in cumulative trauma disorders. This study evaluated the handle design of hammer
tacker that aims to provide gripping comfort and avoid physical harm. Hammer tacker of four
different gripping angles, 5°, 20°, 35° and 50° and with handle design suitable for applying strong
force were tested. Hammer use in two typical working processes, vertical and horizontal orientation,
were examined. In the experiment, changes in EMG signals measured from the subject’s hand while
using the hammer tacker were recorded. After the experiment, subjects were asked to fill out a
questionnaire concerning gripping comfort. Results of the analysis on the changes in muscle
strength show the following. (1) Muscle strength required for working drops obviously in the zone
between 5°and 20°, followed by no significant difference between 20° and 35°, and drops again in the
zone between 35° and 50°. These findings imply that hammer tacker with gripping angle of 50°
required the least muscle strength for working. (2) Regression analysis on the changes in %MVC
variation for angles exceeding 50° reveals that the minimum %MVC falls between 52° and 62° in
both vertical and horizontal orientations. (3) Subjective responses collected by the questionnaire
survey show that gripping angle of 50° requires the least muscle strength of the wrist and hand for
working while giving the greatest comfort. Hence, both experimental findings and survey results
agree that the optimum gripping angle for the hammer tacker handle should be 50°.

Keywords: Hammer tacker, Hand tool, Handle bend, EMG
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