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This paper describes the motion analysis of the Japanese bow made from carbon fibers with the linen string for
archery. The final target of this study is to establish the realistic relationship between human body and the bow with the
string in giving instruction and to propose a suitable text book for players to keep healthy. In this case, a vibration
characteristic of the bow with the string is noticed due to experiments and calculations by the Rigid Motion Analysis.
The calculation model consists of rigid bodies and rotational springs. When the string of the bow is drawn and released,
displacements and vibration characteristics of the upper and lower of the bow are measured by video-camera and
calculated by computer. A good coloration between experiments and calculations is taken. It is considered in the next
step to make human body models with some kinds of the skeleton.
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Table 1 Physical characteristics of calculation ehod

String Bow
Rotational spring constant [kNm/rad| — 500
. — 70
Damping constant [-]
Density  x10°[kg/mnt] 1.4 1.8
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(a) Calculation model (b) Experiment (a) Calculation (b) Experiment
Figure 1 Initial conditions before experiment aattulation Figure 2 Conditions just beforaat

Table 2 Experiment and calculation results of iepldcement of the upper and lower parts of the bow

Experiment Calculation
Upper part (mm) 240 230
Lower part (mm) 180 220
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Figure 3 Experimental results of the displacementime
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Figure 4 Calculation results of the displacementinge
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Figure 5 Comparison of the experiment and calanait the upper part
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Figure 6 Comparison of the experiment and calanait the lower part
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