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Modal Analysis of Nordic Machine
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Abstract
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This study aims to investigate a modal analysis for a Nordic machine. A Nordic machine is a very

famous sport machine for a health club. A 3D finite clement was implemented to calculate a natural frequency
for a Nordic machine. The natural frequencies were compared from the lst to the 10th mode.
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(MNa} + [C]{a} +[K]{u} = {Fa}

7] A, M} 2% 3H(mass matrix),
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[C1e 74 3 ¥(damping matrix),

[K]&= 7H4 3 (stiffness matrix),

(i} 7} % ¥lE|(acceleration vector),

{u}= &% HE(velocity vector),

{u}= Q] HE|(displacement vector),

{Fa}:= ¢ #¥| (applied load vector)E LteRHCE
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H 1. Materials property

Material Steel Polyethylene
Young Modulus
2e+0.00: 1100
(MPa) e+0.005
Poisson Ratio 0.3 0.42
Density
(kg/mm®) 7.85e-006 9.5e-007
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H 2. Condition for analysis

48 2 198,070
8 A% 96,121
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718l 1, Model of Nordic machine
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212! 2. Finite element of Nordic machine
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2! 3. Boundary condition of Nordic machine 12! 6. 2nd mode
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8! 4. Stress result of Nordic machine a2l 7. 3rd mode
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32l 5. Ist mode 2! 8. 4th mode
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2l 9. S5th mode
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23 11. 7th mode 32 14. 10th mode
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H 3. Result of siructural analysis
& 2| o}-3-8(MPa)
100kg 69.79

H 4 Result of natural frequency

Mode IL{AFT (Hz)
1 0.84031
2 2.25126
3 15.44
4 19.0796
5 22,7052
6 23.4906
7 24.0441
8 24.9464
9 28.372
10 28.5399
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