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Ques1. Design a close coiled helical compression spring for a service load ranging from 2250 

N to 2750 N. The axial deflection of the spring for the load range is 6 mm. Assume a 

spring index of 5. The permissible shear stress intensity is 420 MPa and modulus of 

rigidity, G = 84 kN/mm
2
. Neglect the effect of stress concentration. Draw a fully 

dimensioned sketch of the spring, showing details of the finish of the end coils. 

 

Ques2. Design a helical compression spring for a maximum load of 1000 N for a deflection of 

25 mm using the value of spring index as 5. The maximum permissible shear stress for 

spring wire is 420 MPa and modulus of rigidity is 84 kN/mm
2
. 

 

Take Wahl’s factor, � �  
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 , where C = Spring index. 

 

Ques3. Design and draw a valve spring of a petrol engine for the following operating 

conditions: Spring load when the valve is open = 400 N, Spring load when the valve is 

closed = 250 N, Maximum inside diameter of spring = 25 mm, Length of the spring 

when the valve is open = 40 mm, Length of the spring when the valve is closed = 50 

mm, Maximum permissible shear stress = 400 MPa. 

 

Ques4. A helical compression spring made of oil tempered carbon steel is subjected to a load 

which varies from 400 N to 1000 N. The spring index is 6 and the design factor of 

safety is 1.25. If the yield stress in shear is 770 MPa and endurance stress in shear is 

350 MPa, find: 1. Size of the spring wire. 2. Diameters of the spring. 3. Number of 

turns of the spring. 4. Free length of the spring. The compression of the spring at the 

maximum load is 30 mm. The modulus of rigidity for the spring material may be taken 

as 80 kN/mm
2
. 

 

Ques5. A composite spring has two closed coil 

helical springs as shown in Fig. 1 The 

outer spring is 15 mm larger than the 

inner spring. The outer spring has 10 

coils of mean diameter 40 mm and wire 

diameter 5mm. The inner spring has 8 

coils of mean diameter 30 mm and wire 

diameter 4 mm. When the spring is 

subjected to an axial load of 400 N, find 

1. Compression of each spring. 2. Load 

shared by each spring. 3. Shear stress 

induced in each spring. The modulus of 

rigidity may be taken as 84 kN/mm
2
. 

 
Fig: 1 

Ques6. A truck spring has 12 numbers of leaves, two of which are full length leaves. The 

spring supports are 1.05 m apart and the central band is 85 mm wide. The central load 

is to be 5.4 kN with a permissible stress of 280 MPa. Determine the thickness and 

width of the steel spring leaves. The ratio of the total depth to the width of the spring is 

3. Also determine the deflection of the spring. 
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Ques7. A semi-elliptical laminated vehicle spring to carry a load of 6000 N is to consist of 

seven leaves 65 mm wide, two of the leaves extending the full length of the spring. The 

spring is to be 1.1 m in length and attached to the axle by two U-bolts 80 mm apart. The 

bolts hold the central portion of the spring so rigidly that they may be considered 

equivalent to a band having a width equal to the distance between the bolts. Assume a 

design stress for spring material as 350 MPa. Determine: 1. Thickness of leaves, 2. 

Deflection of spring, 3. Diameter of eye, 4. Length of leaves, 5. Radius to which leaves 

should be initially bent. Sketch the semi-elliptical leaf-spring arrangement. The 

standard thicknesses of leaves are: 5, 6, 6.5, 7, 7.5, 8, 9, 10, 11 etc. in mm. 

 

Ques8. A semi-elliptical spring has ten leaves in all, with the two full length leaves extending 

625 mm. It is 62.5 mm wide and 6.25 mm thick. Design a helical spring with mean 

diameter of coil 100 mm which will have approximately the same induced stress and 

deflection for any load. The Young’s modulus for the material of the semi-elliptical 

spring may be taken as 200 kN/mm2 and modulus of rigidity for the material of helical 

spring is 80 kN/mm
2
. 

 

Ques9. A carriage spring 800 mm long is required to carry a proof load of 5000 N at the centre. 

The spring is made of plates 80 mm wide and 7.5 mm thick. If the maximum 

permissible stress for the material of the plates is not to exceed 190 MPa, determine: 1. 

The number of plates required. 2. The deflection of the spring. 3. The radius to which 

the plates must be initially bent. The modulus of elasticity may be taken as 205 

kN/mm2. 

 

Ques10. A Railway bogie resting on eight helical springs weigh 240kN along with its goods. 

The dynamic load due to irregularities on the rail track may be 40kN. Design the 

spring, if the required stiffness of the spring is 2kN/mm. Assume a suitable material 

and factor of safety. 

 

Ques11. A car weighing 15kN is supported by four semi-elliptical spring with a load equally 

distributed on front and rear axles. Considering the available space. It is decided to use 

a spring which is 1400mm long and 50mm is width. Determine the number of leaves 

and the thickness. If the deflection at rest is assumed to be 100mm.   
 

Ques12. The free end of a torsional spring deflects through 90° when subjected to a torque of 4 

N-m. The spring index is 6. Determine the coil wire diameter and number of turns with 

the following data: Modulus of rigidity = 80 GPa; Modulus of elasticity = 200 GPa; 

Allowable stress = 500 MPa. 
 

 

Note: Reference Book: 

 

1. A text book of Machine design by R.S. Khurmi and J.K.Gupta (Chapter 23: Springs) 

2. Machine design by Dr. P.C.Sharma and Dr. D.K.Aggarwal (Chapter 15: Springs) 
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