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Problems 1 (Power Screws) 

Given: 

dmajor = 25 mm 

p = 5 mm 

F = 6E3 N 

fc = 0.05 

f = 0.08 

dc = 40E-3 

 

Find: 

a.) “raise” torque 

𝑑𝑚 = 𝑑 −
𝑝

2
= 25 −

5

2
= 22.5 𝑚𝑚 

𝑙 = 𝑛𝑝 = 1 5 = 5 𝑚𝑚 

𝑇𝑅 =
𝐹𝑑𝑚

2
 
𝑙 + 𝜋𝑓𝑑𝑚
𝜋𝑑𝑚 − 𝑓𝑙

 +
𝐹𝑓𝑐𝑑𝑐

2
 

𝑇𝑅 =
 6𝐸3  22.5𝐸 − 3 

2
 
 5𝐸 − 3 + 𝜋 0.08  22.5𝐸 − 3 

𝜋 22.5𝐸 − 3 −  0.08  5𝐸 − 3 
 +

 6𝐸3  0.05  40E − 3 

2
 

𝑻𝑹 = 𝟏𝟔.𝟐𝟑 𝑵 ∙ 𝒎 

 

 

b.) “lower” torque 

𝑇𝐿 =
𝐹𝑑𝑚

2
 
𝜋𝑓𝑑𝑚 − 𝑙

𝜋𝑑𝑚 + 𝑓𝑙
 +

𝐹𝑓𝑐𝑑𝑐
2

 

𝑇𝐿 =
 6𝐸3  22.5𝐸 − 3 

2
 
𝜋 0.08  22.5𝐸 − 3 −  5𝐸 − 3 

𝜋 22.5𝐸 − 3 +  0.08  5𝐸 − 3 
 +

 6𝐸3  0.05  40E − 3 

2
 

𝑻𝑳 = 𝟔.𝟔𝟐 𝑵 ∙ 𝒎 

  

c.) Overall efficiency 

𝑒 =
𝑇𝑜
𝑇𝑅

=
𝐹𝑙

2𝜋𝑇𝑅
 

𝑒 =
 6𝐸3 (5𝐸 − 3)

2𝜋(16.23)
 

𝒆 = 𝟎.𝟐𝟗𝟒 

  



ME 102B: Homework 1 Solutions    
 

2 | P a g e  
 

Problems 2 (Load Factor) 

Given: 

10 bolts 

d = 150 mm 

Pt = 6E6 Pa 

ISO 8.8 bolts:  Sp = 600E6 Pa 

12 mm dia: At= 84.3E-6 m2 

C=0.24 

 

Find: 

a.) ny 

𝐹𝑇 = 𝐴 ∙ 𝑃𝑡  

𝐹𝑇 = 𝜋  
150𝐸 − 3

2
 

2

 6𝐸6 = 106028.75 𝑁 

𝑃 =
𝐹𝑜𝑟𝑐𝑒

𝑏𝑜𝑙𝑡
=  

𝐹𝑇
10

= 10602.8 𝑁 

 

Nonpermanent connections, reused fasteners: 

𝐹𝑖 = 0.75𝑆𝑝𝐴𝑡  

𝐹𝑖 = 0.75 600𝐸6  84.3𝐸 − 6  

𝐹𝑖 = 37935 𝑁 

 

𝑛𝑦 =
𝑆𝑝𝐴𝑡 − 𝐹𝑖

𝐶𝑃
 

𝑛𝑦 =
 600𝐸6  84.3𝐸 − 6 − 37935

0.24 10602.8 
 

𝒏𝒚 = 𝟒.𝟗𝟔𝟗 

 

b.) ns 

𝑛𝑦 =
𝐹𝑖

𝑃(1 − 𝐶)
 

𝑛𝑦 =
37935

 10602.8 (1 − 0.24)
 

𝒏𝒚 = 𝟒.𝟕𝟎𝟕 

 


