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5-46.  The motor delivers 12 KW to the pulley at A while turning at a constant rate of 1800 rpm. 
Determine to the nearest multiples of 5 mm the smallest diameter of shaft BC if the allowable shear 
stress for steel τall=84 MPa. The belt does not slip on the pulley.   
Solution:- 

75 mm 

37.5 mm 

37.5

75
 

12000 W = 12000 N.m/s   

12000

30 𝜋
= 127.33 𝑁.𝑚 

84 =
127.33 ∗ 1000 ∗ (

𝑑
2

)

 𝜋(
𝑑4

32
)

    

𝒅 = 𝟏𝟗. 𝟖 𝒎𝒎                Ans. 


