
 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

  

 

 

 

 



 

1 
 

 

 



 

2 
 

  



 

3 
 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

  

  

  



 

4 
 

  

  

  

  

  

  

  

  

  
 

  



 

5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

6 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

7 
 

 

 

 

 

 

 

 

 

 

 



 

8 
 

 

 

  

 



 

9 
 

 
 



 

10 
 

 
 



 

11 
 

 

 

 

 

 

 



 

12 
 

 
 

  



 

13 
 

 

 
 

 

 



 

14 
 

 

  
 

 

 

 



 

15 
 

 

 

 

 



 

16 
 

 

  



 

17 
 

 

 

 

 

 



 

18 
 

 
 

 

𝑝 = ∑ 𝑚𝑖𝑟̇𝑖

𝑛

𝑖=1

= 𝑐𝑜𝑛𝑠𝑡 

ℎ = ∑(𝐼𝑖 𝜑̇𝑖 + 𝑟𝑖

𝑛

𝑖=1

 ×  𝑚𝑖𝑟̇𝑖) = 𝑐𝑜𝑛𝑠𝑡 

 

𝑖 𝑚𝑖 𝑟𝑖
𝐼𝑖 𝜑𝑖
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6 (𝐷𝑂𝐹) ∙ 3 (𝑏𝑜𝑑𝑖𝑒𝑠) − (4 ∙ 2 (𝐶𝐽) + 4 ∙ 2 (ℎ𝑖𝑛𝑔𝑒)) = 2 𝐷𝑂𝐹
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𝑅𝐶𝐽1 +
𝑅𝐶𝐽2 

𝑅𝐶𝐽1  𝑅𝐶𝐽2

𝑅𝐵𝑀1 + 𝑅𝐵𝑀2
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𝑺𝒅𝟏 − 𝑺𝒅𝟒

𝑷𝒚𝟏𝑨𝟏, 𝑷𝒚𝟎𝟏, 𝑷𝒚𝟏𝑩𝟏 

𝑼𝒚𝟎𝟏, 𝑼𝒚𝟎𝟐
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{𝐹𝑦 = 𝑚 ∙ 𝑎}
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𝑘𝑦 𝑆𝑑1 𝑡𝑜 𝑆𝑑4
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 ~500

2. 
 

3. 
 

4. 
 

 

 Case 1 Case 2 Case 3 
 Fy [N] Fz [N] Mx [Nm] Fy [N] Fz [N] Mx [Nm] Fy [N] Fz [N] Mx [Nm] 

Max.  -6824 -6317 -1765 0 -6317 -1545 -226 -6317 -1593 

0.1-4 Hz 6646 0 220 0 0 0.03 130 0 15.3 

4-9 Hz 1736 0 58 0 0 0 12.2 0 0.53 

9-20 Hz 686 0 23 0 0 0 1.6 0 0 

20-80 Hz 144 0 1.3 0 0 0 0 0 0 
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𝐶𝑂𝐺𝑚𝑜𝑣&𝐵𝑀 =
𝑚𝐵𝑀 ∙ 𝑦(𝐶𝑂𝐺𝐵𝑀) + 𝑚𝑚𝑜𝑣 ∙ 𝑦(𝐶𝑂𝐺𝑚𝑜𝑣) +

𝑚𝑑𝑒𝑐𝑜𝑢𝑝𝑙𝑒𝑟

2 ∙ 𝑦(𝐶𝑂𝐺𝑝𝑢𝑠ℎ𝑟𝑜𝑑)

𝑚𝐵𝑀 + 𝑚𝑚𝑜𝑣 +
𝑚𝑑𝑒𝑐𝑜𝑢𝑝𝑙𝑒𝑟

2

=  13.65 𝑚𝑚 
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 ±13𝑁

 3𝑁

 

 ~ 150 𝑚𝑚
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3 𝑡𝑜 10 𝜇𝑟𝑎𝑑
90 𝑁

13 𝑁

 ~150 𝑚𝑚

 9 𝑛𝑚
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