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MATERIAL AND DESIGN USED
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1) BENDING MOMENT
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2) TORSION



Mechanics of Materials: N. Fatchurrohman



Mechanics of Materials: N. Fatchurrohman



Mechanics of Materials: N. Fatchurrohman

MANUAL CALCULATION
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𝑦 =  
70

2
= 35𝑚𝑚 

 𝐼 =  
1

12
 100𝑚𝑚  70𝑚𝑚 3 − 2  

1

12
(40𝑚𝑚)(50𝑚𝑚)3  

    = 2.025 × 10−6𝑚𝑚4 

 

 𝑄 = Σ𝐴′𝑦′  

     =  100𝑚𝑚  10𝑚𝑚  40𝑚𝑚 +  35𝑚𝑚  20𝑚𝑚  17.5𝑚𝑚  

     = 52.25 × 10−6𝑚𝑚3  

 

Shear, 𝜏 

𝜏 =  
𝑉𝑄

𝐼𝑡
 

   =  
 200𝑁  52.25 × 10−6𝑚𝑚3 

 2.025 × 10−6𝑚𝑚 4  0.020𝑚 
 

   = 257.8 𝑀𝑃𝑎 
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Tensile stress, 𝜎 

𝜎 =  
𝑀𝑐

𝐼
 

𝜎1 =
 200𝑁𝑚 (0.0275𝑚)

2.025 × 10−6𝑚𝑚4
  

     = +2.716𝑀𝑃𝑎 

𝜎2 =
 200𝑁𝑚 (0.035𝑚)

2.025 × 10−6𝑚𝑚4
 

     = −3.457𝑀𝑃𝑎 

 

Torsion, 𝑇 

𝜏 =
𝑇𝑡

𝐼
 

𝑇 =
𝐼𝜏

𝑡
=

(2.025 × 10−6𝑚𝑚4)(257.8 × 106𝑃𝑎)

100 × 10−3𝑚
 

            = 5.22𝐾𝑁𝑚 


