#ZALFYA A 24F A 11 E (2007d 119)
Journal of the Korean Society for Precision Engineering, Vol. 24, No. 11, November 2007

Az malxl7| Ste| oH 22 ZUMNY X S|
o[F#", olgAl*, oM E

Development on Human Muscle Skeletal Model and Stress Analysis of
Kumdo Head Hitting Motion

Jung Hyun Lee’, Young Shin Lee” and Se Hoon Lee’

ABSTRACT

Human muscle skeletal model was developed for biomechanical study. The human model was consists with 19 bone-
skeleton and 122 muscles. Muscle number of upper limb, trunk and lower limb part are 28, 60, 34 respectively. Bone
was modeled with 3D beam element and muscle was modeled with spar element. For upper limb muscle modelling,
rectus abdominis, trapezius, deltoideus, biceps brachii, triceps brachii muscle and other main muscles were considered.
Lower limb muscle was modeled with gastrocenemius, gluteus maximus, gluteus medius and related muscles. The
biomechanical stress and strain analysis of human was conducted by proposed finite element analysis model under
Kumdo head hitting motion. In this study structural analysis has been performed in order to investigate the human body
impact by Kumdo head hitting motion. As the results, the analytical displacement, stress and strain of human body are

presented

Key Words : Human Muscle (213} &%), Limb (A}A]), Kumdo (& &), Finite Elemnet Method (3 8.4 3}A)),
Stress Analysis (-5 3 3 41)
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Table 1 Anthropometrical characteristics for Korean male
in twentieth®

Percentile

Gate | 1] 5 |10 25 5075|9095 |99
Height 1 ¢c01164|166[170(174]177|180] 183|186
(cm)

Weight

kg | 51|56 |58 |63 |69 (7582|8697
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Fig. 1 Structure of human model with segments and joint
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Fig. 2 FE analysis model of human skeleton and joint
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Fig. 6 Geometry of LINK10 for human skeletal muscle
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Fig. 16 Analytical deformed shape and displacement of at
0.59 sec
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