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Topics to be Covered 

• Introduction 

• Define Helical Springs 

• Example of Helical Springs 

• Assumption for Helical Springs Formula 

• Derives Helical Springs Formula for 

stresses and deflections  

• Sample Example Problem on Helical 

(Analysis and Design Problem) 

• Conclusions 
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Application of Spring 



Derive an expression for the maximum 

shearing stress of a helical  spring  





The closed coil helical spring as shown in the fig is elongated by axial 

load P . To determine the stress produced by P . we consider a plane 

mn . Through any typical section as in the fig. 

 To balance the applied axial load P , The spring must  provided  

the persistence  Pr =P opposite equal and parallel Create a couple of 

magnitude Pr  which can be balanced only a opposite couple . 

This resisting couple is create by a torsional shearing  stress 

misattributed over the cross section of the spring. 

  

Two types of shearing stress an produced  

Direct shearing like , S1 

Variable Torsional shearing  stress , like S2 coupled by the twisting 

couple  T = PR 

At point C the two shearing stress one collinear and in the same sense. 



The max , shearing stress Occurs at The inside element and 

in given by the same of direct shearing stress , S1 = 
𝑃

𝐴
 , and 

max value of torsional shearing stress , S2 = 
𝑇𝑟

𝐽
 

Ss = S1 + S2 = 
𝑃

𝐴
  + 
𝑇𝑟

𝐽
    

     = 
𝑃

𝜋𝑑2

4

     +  
𝑇 .𝑟

𝜋𝑑4

32

  

     = 
4𝑃

𝜋𝑑2
  + 
16𝑃𝑅 

𝜋𝑑3
   = 
16𝑃𝑅 

𝜋𝑑3
   (1 + 

𝑑

4𝑅
 ) 

  

Ss = 
16𝑃𝑅 

𝜋𝑑3
   (1 + 

𝑑

4𝑅
 )  

 

Torsion of straight and of curved 

segments  





# Derive an expression for deflection of spring.  





Prob 1. Determine Ss 

n = 20  

G = 12 X 106 psi 

d = 
3

4
 

 Find maximum Ss and ∆ 

S = 
64𝑃𝑅3𝑛

𝐺𝑑4
 

   = 
64 𝑋 40 𝑋 33 𝑋 20

12 𝑋 106 𝑋 (
3

4
)4

 

   = 3.64’’ 

Ss = 
16𝑃𝑅

𝜋𝑑3
(1 + 

𝑑

4𝑅
) 

      = 
16 𝑋 400 𝑋 3 

𝜋(
3

4
)3

 (1 + 

3

4

4 𝑋 3
 ) 

     = 
16 𝑋 400 𝑋 3 𝑋 43

𝜋 𝑋 33
 (1 + 

3

4 𝑋 4 𝑋 3
 ) 

     = 15392 psi 



Prob. 2  



Prob 3.   Determine Max Shearing (Ss) Stress 

in Each Spring.  

Inner spring  

n = 24  

d = 
3′′

4
  

D = 6  

outer spring  

n = 18  

d = 
1′′

2
 

D = 4’’ 

G = 12 X 106 

psi  

P = 1200 lb 







P=150 lb 

Prob. 4. Determine Max Shearing (Ss) Stress in Each Spring.  

(Inner and outer same as previous) 





Prop 5. Find maximum 

Stress of the spring 

n= 20 

D=5in. 

d= ¼ in. 

Ss =? 

 

From similar triangle, 
∆𝐴

∆𝐵
 = 3/6    …….(i) 

 𝑀𝑜 = 0 

PA *3+ PB*6 = 30*9   

 PA+2PB =90   ………(ii) 
 

 





Prob 6. A rigid bar, pinned at O, is supported by two identical springs as 

shown in Fig. P-348. Each spring consists of 20 turns of ¾-in-diameter 

wire having a mean diameter of 6 in. Determine the maximum load W that 

may be supported if the shearing stress in the springs is limited to 20 ksi.  





Prob7. A rigid bar, hinged at one end, is supported by two identical springs as 

shown in Fig. P349. Each spring consists of 20 turns of 10-mm wire having a 

mean diameter of 150 mm. Compute the maximum shearing stress in the 

springs, using Eq. (3-9). Neglect the mass of the rigid bar.  







Problem 8: As shown in Fig. P-350, a homogeneous 50-kg rigid block is suspended 

by the three springs whose lower ends were originally at the same level. Each steel 

spring has 24 turns of 10-mm-diameter on a mean diameter of 100 mm, and G = 83 

GPa. The bronze spring has 48 turns of 20-mm-diameter wire on a mean diameter 

of 150 mm, and G = 42 GPa. Compute the maximum shearing stress in each spring 

using Eq. (3-9).  







Conclusion 



Thanks All  

 


