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Design and Structural Analysis of Leg Extension Machine

Jongsun Lee* and Doosung Baik**
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Abstract This study is object to design and structural analysis of Leg Extension Machine. Design tool is AutoCAD
and structural analysis of Leg Extension Machine using result from ANSYS Code. This structural analysis results,
many variables such as boundary condition, constraint condition and load condition are considered.
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Table 1. Material property of Carbon Steel

Property Value
Yield Point(N/mm?) 248
Mass Density(kg/m>) 7800
Moduius of Elasticity(Gpa) 200
Poisson’s Ratio 032

Table 2. Analysis results of stress and strain

3t F (kg) 30kg, S0kg, 100kg, 200kg
a8 4316
[RAaF 17,527
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Table 3. Analysis results of stress and strain

stress(N/mm?) strain deformation(m)
30(kg) 16.17 0.808¢e4 0.105e-2
S0 2695 0.135¢3 0.175¢2
88 210°) o)
100(kg) 53.90 0.269¢-3 0.350e-2
200(kg) 107.8 0.539¢-3 0.700e-2
30(kg) 15.15 0.758¢4 0.89¢-3
50(k 25.26 0.126e-3 0.149¢-2
12 290%) ke
100(kg) 50.54 0.253¢-3 0.298¢e-2
200(ke) 101.1 0.506¢-3 0.596¢-2
30(ke) 1452 072602 0.754¢3
) 50(kg) 2421 0.121e-3 0.1266-2
)2 24180%) 5
100(kg) 48.42 0.242¢-3 0.251e-2
200(ke) 96.85 048403 050362
30(kg) 1530 0.765¢-4 0.895¢-3
50 25.51 0.128e-3 0.149¢-2
3|8 2H270°) (ko)
100(ke) 51.02 0.255¢-3 0.298¢-2
200(kg) 102.1 0.510e-3 0.596¢-2

Fig. 2. Boundary condition

Fig. 3. Distribution of element
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Fig. 4. Stress result of 0° & 200 kg
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Fig. 5. Stress result of 90° & 200 kg
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Fig. 9. Strain result of 90° & 200 kg
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Fig. 7. Stress result of 270° & 200 kg Fig. 10. Strain result of 180° & 200 kg
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Fig. 8. Strain result of 0° & 200 kg Fig. 11. Strain result of 270° & 200 kg
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12. Deformaion result of 0° & 200 kg

Fig.

13. Deformaion result of 90° & 200 kg
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14. Deformaion result of 180° & 200 kg

Fig. 15. Deformaion result of 270° & 200 kg

=
2=

a5l sl

ddgs &

#MA-S Fasted 30 kg~200 kg7HA
AR N3l NEIn pEIoR
g AA.
5 &HIE8

(1] A= A AR, 717 - 38 - 7] £k Auto CAD
2000, 22} &AL, 2000
FAYE, ANSYS #-3ta.4W AlankZ g2, 2001.
ANSYS User's Manual Revision 7.0, 2000, Swanson
Analysis System, Inc.
[4] T.R.Chandrupatla and A.D.Belegundu, 1991, “Introduc-
tion to Finite Elements in Engineering”, Prentice Hall.
James shakelford and William Alexander, 1994,
“Material Science and Engineering Hand Book”, CRC

[2]
3]

[3]

Press.

¥ o d2dA 7)te] F41s) A, 2003
WE 2k 3571E g Al AAA9A HER
A1, 2004.

[6]



