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An Ergonomic Research on Hammer Design - Using the
“Plumb” Hammer as an Example

ABSTRACT

Hammers, the commonly used tools at construction sites, now are gradually
implemented in the fixing and decorating works at home.  Concerning the difference
of muscular strength and performance skill between the professional workers at
construction site and general people who seldom use hammer, there may be an urgent
need to design a home-use hammer for the DI'Y market besides the matured
professional tool market.

This study has controlled the center of gravity and the handle-angle of a hammer
to see how these two variables affect the non-professional usersin the task of
knocking nails. Twenty-one testing hammers were constructed according to the
three different position of center of gravity and seven controlled angles of handle,
from -15 to 15 degreeswith a5 degree interval. Non-professional subjects were
recruited to complete a nail knocking task in the experiment. We measured the EMG
signals as the main indicator to determine the degree of contraction of related
subjects’ muscles when they were eonducting the nail knocking task. Two criteria
concluded from analyzing the EMG signals; criteriaof comfort and tendency to
induce professional posture, as well as the criteria of efficiency, the measured elapsed
time to complete atask were adopted tojudgethe performance of varied hammer
designs tested in this experiment. ““The result of the experiment was summarized as
follows:

(1) Comparing to the professional workers, general people showed a smaller
swing of fore-arm movement, as aresult, were less efficient and caused more
ulnar deviation and radial deviation in hammer operation.

(2) The hammer with center of gravity located at 18 cm from its head and handle
angle of -5 degrees showed the best effect on comfort and tendency to induce
professional posture criteria.  As efficiency was concerned, the best hammer
was the one with the center of gravity located at 14 cm from its head and
handle angle of 5 degree.

(3) By regression analyze, a convenient graph was concluded to tell hammer
designer how to design a hammer with proper combination of the two
important features of hammer: location of the center of gravity and
handle-angle for different users.

K ey words: hand-tools, ergonomics, hammer design, location of the center of
gravity, handle-angle
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