








Example. Design and make a neat dimensioned sketch of a muff coupling which is 

used to connect two steel shafts transmitting 40 kW at 350 r.p.m. The material for 

the shafts and key is plain carbon steel for which allowable shear and crushing 

stresses may be taken as 40 MPa and 80 MPa respectively. The material for the 

muff is cast iron for which the allowable shear stress may be assumed as 15 MPa.

Solution. Given : P = 40 kW = 40 × 103 W; N = 350 r.p.m.; ?

τs = 40 MPa = 40 N/mm 2;  σcs  = 80 MPa = 80 N/mm 2 ;  τ c = 15 MPa = 15 N/mm 2

The muff coupling is shown in Fig. 13.10. It is designed as discussed below :

1. Design for shaft

Let d = Diameter of the shaft.  We know that the torque transmitted by the shaft,  

key and muff,

 

 Let us now check the induced shear stress in the muff. Let τc be the induced shear 

stress in the muff which is made of cast iron. Since the muff is considered to be a 

hollow shaft, therefore the torque transmitted (T),



 

Since the induced shear stress in the muff (cast iron) is less than the permissible shear 

stress of 15 N/mm 2, therefore the design of muff is safe.

3. Design for key

From Table 13.1, we find that for a shaft of 55 mm diameter, Width of key, w = 18 

mm Ans. Since the crushing stress for the key material is twice the shearing stress, 

therefore a square key may be used.

Thickness of key, t = w = 18 mm                Ans.

We know that length of key in each shaft, 

 l = L / 2 = 195 / 2 = 97.5 mm                           Ans.

Let us now check the induced shear and crushing stresses in the key. First of all, let 

us consider shearing of the key. We know that torque transmitted (T),

 Since the induced shear and crushing stresses are less than the permissible stresses, 

therefore the design of key is safe.



Example. 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/mm2 . Neglect the effect of stress 

concentration. Draw a fully dimensioned sketch of the spring, showing details of the 

finish of the end coils.

 

 



 


