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INTRODUCTION: In many research papers, the relationship between the hammer head
velocity and the radius of curvature of hammer was discussed. The purpose of this study
was to re-examine the relationship between the hammer head velocity and change in the
radius of curvature with the 2-D computer simulation.

METHOD: Two dimensional hammer was modelled as a 2-D double pendulum with Matlab,
Simlink, and SimMechanics (MathWorks inc.) as shown in Figure 1. The simulation
conditions were as follows: the initial velocity was 20 m/s with the 1000 N handle force and
the 2.92 m radius of curvature. The handle force was linearly increased to 1500 N from 1.0 s
to 1.5 s. The leading angle was set to 5° during 2.0 - 2.5 s and -5° during 3.0 - 3.5 s.

RESULTS: Figure 2 shows the hammer head velocity and the radius of curvature. The head
velocity increased while the leading angle was 5°,
and decreased while -5° regardless of the handle
force. The larger normal force, which was
perpendicular to the head velocity, had the effect
on the decrease in the radius of curvature, but had
no direct effect on the increase in the head
velocity.
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decrease the head velocity. It may be inferred that
the thrower decreased the radius of curvature to
release the handle within the throwing circle with
2.13 m diameter.
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CONCLUSION: Regardless of the magnitude of
pulling force, the decrease and increase in the
radius of curvature had no relationship with the
change in the hammer head velocity while the
puling force was oriented toward the E-1000R
instantaneous center of rotation. The throwing 0

technique should be reevaluated with the results.
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Figure 2 Simulated velocity and radius
of curvature
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