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5-95. Compare the values of the maximum elastic shear stress and the angle of twist developed in 

304 stainless steel shafts having circular and square cross sections. Each shaft has the same cross-

sectional area of 5600 mm^2, length of 900 mm, and is subjected to a torque of 500 N.m. 

Solution: 

𝐴 = 𝜋𝑐2 = 5600;    𝑐 = 42.22 𝑚𝑚 

2 ∗ 500 ∗ 1000

𝜋(42.22)3
= 4.23 𝑀𝑃𝑎.      𝑨𝒏𝒔. 

𝐴 = 𝑎2 = 5600;   𝑎 = 74.833  𝑚𝑚 

4.81 ∗ 500 ∗ 1000

(74.833)3
= 5.74  𝑀𝑃𝑎.      𝑨𝒏𝒔. 

500 ∗ 1000 ∗ 900

𝜋
2 (

5600
𝜋 )2 ∗ 75 ∗ 10^3

= 0.0012  𝑅𝑎𝑑.      𝑨𝒏𝒔. 

7.10 ∗ 500 ∗ 1000 ∗ 900

74.8334 ∗ 75 ∗ 10^3
= 0.00136  𝑅𝑎𝑑.      𝑨𝒏𝒔. 
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5-106. The steel shaft is 300 mm. long and is screwed into the wall using a wrench. Determine the 

maximum shear stress in the shaft and the amount of displacement that each couple force undergoes 

if the couple forces have a magnitude of F = 150 N, Gst = 75 GPa. 

Solution: 

25mm 

200mm 

300mm 

200mm 

25mm 

150N 

F= 150N 

𝑇 − 150 ∗ 400 = 0 ;     𝑇 = 60000 𝑁.𝑚𝑚  

𝜏𝑚𝑎𝑥 =
4.18𝑇

𝑎3
=

4.18 ∗ 60000

253
   = 16.1 𝑀𝑃𝑎.      𝑨𝒏𝒔.  

 

∅ =
7.1𝑇𝐿

𝑎4𝐺
=

7.1 ∗ 60000 ∗ 300

254 ∗ 75 ∗ 103
   = 0.00436 𝑅𝑎𝑑.       

𝜹𝑭 = 200 ∗ 0.00436 = 𝟎. 𝟖𝟕𝟐 𝒎𝒎          𝑨𝒏𝒔.  
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