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Abstract
 The knee joint is the largest and most complex joint in 

the human body. Every year, Thailand must import a large 

number of artificial knee joints. The import values of these 

medical parts are very high costs. The main aim of our research 

team is to design own artificial knee joint. The dynamics 

analyses of knee joint are needed for the design. Thus, this 

paper is to study motion and force acting on the human knee 

joint and its components (such as ligament, patella, etc.) from 

movement of life activities such as walking, running, sitting etc.

The simulations of motion were developed by using Adams-

LifeMOD program to analyze the dynamics parameters such as 

velocity, acceleration and force. These parameters can be used 

for design of the artificial knee joint in the future. 
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 1 

 0  0.2 

MOTION_DATA 

Time(sec.) X(mm.) Y(mm.) Z(mm.)

0.000 -943.54 964.76 77.04 

0.017 -932.76 966.51 83.50 

0.033 -922.17 968.31 90.15 

0.050 -912.18 969.76 95.69 

0.067 -901.18 970.88 101.36 

0.083 -890.86 971.80 107.01 

0.100 -880.13 972.40 112.76 

0.117 -869.88 973.21 116.93 

0.133 -858.55 972.96 122.34 

0.150 -847.22 972.78 127.31 

0.167 -837.17 972.80 131.44 

0.183 -825.90 972.03 135.56 

0.200 -814.79 971.27 140.39 

 (Motion Capture) [5] 
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3.2
 (Static Analysis) 

data motion capture 
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MUSCLE pCSA. % Force  Max. Stress 

Gluteus Maximus 1820 100 1.786 

Gluteus Medius1 1798 100 1.786 

Gluteus Medius2 1398 100 1.786 

Adductor Magnus 1415 100 1.786 

Semitendinosus 781 100 1.786 

Vastus Medialis 3893 100 1.786 

Vastus Lateralis 5730 100 1.786 

Biceps Femoris1 852 100 1.786 

Biceps Femoris2 2399 100 1.786 

Rectus Femoris 2796 100 1.786 

Iliacus 1513 100 1.786 

Gastrocnemius1 3479 100 1.786 

Gastrocnemius2 1657 100 1.786 

Tibialis Anterior 1699 100 1.786 

pCSA. = Physiological cross sectional area (mm.
2
)

Max. Stress = Maximum Stress (N/mm
2
)

3.4
 Motion Capture 

3.5
 Motion Capture 

3.6

(Animation) 
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(Range of Motion) 
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