
Fall 2021, ME1029 Mechanical Design 2 
 

Homework 05 Solutions 
Question 01 (20 points) 

A simplified form of the diameter equation is shown below. 

 
𝑀௠ = 𝑀௔ = 0 
𝑇௠ = 1000 𝑁 ∗ 𝑚,     𝑇௔ = 250 𝑁 ∗ 𝑚 
 
Initial Design: 
஽

ௗ
= 1.2  ௥

ௗ
= 0.05 

From Fig A-15-8, 𝐾௧௦ = 1.6, let 𝐾௙௦ = 𝐾௧௦ = 1.6 
Shaft material: Sut=1200MPa, Sy=100MPa 
Assume kb=0.9 since diameter d is unknown. 

 (MPa) Correction Factor Parameter 

Sut @RT 1200   

Se’ @RT 600 0.5 Eq. 6-8 

 518.9 𝑘௔ = 𝑎𝑆௨௧
௕

= 1.58 ∙ 1200ି଴.଴଼ହ

= 0.865 

Ground Surface 

 467.0 𝑘௕ = 0.9 (assumed) Size 

 275.5 𝑘௖ = 0.59 Loading: Torsion 

 275.5 𝑘ௗ = 1 Temperature 

 239.2 𝑘௘ = 0.868 Reliability: 95% 

Se @RT 239.2   

For minimum diameter d at shoulder with infinite life, let n=1.0. 
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= 0.0298𝑚 

d=0.0298m=29.8mm; use d=30 mm for below calculation 
 
Iteration 2: 
Since ஽

ௗ
= 1.2, 𝐷 = 1.2 ∙ 30 = 36𝑚𝑚, Fillet radius ௥

ௗ
= 0.05 , 𝑟 = 1.5𝑚𝑚 

Revised 𝐾௧௦ = 1.6, 𝑞௦ = 0.86, 𝐾௙௦ = 1 + 0.86(1.6 − 1) = 1.52 
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= 0.0295𝑚 



d=0.0295m≈30mm 
Select d at shoulder is adequate. 

 
 
Calculated mean and alternating stresses shaft: 

 

 
The safety factor is very close to 1 as assumed. 



Question 02 

 



Question 03 

 


