Couplings

A type of muff couplings.

Spilt-sleeve coupling.



(a) Heavy duty flex-flex coupling. (b) Heavy duty flex-rigid coupling.

Flange Couplings.
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(a) Miniature flexible coupling (b) Miniature rigid coupling (c) Rigid coupling.
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(a) Bellows coupling . (b) Elastomeric coupling, (c) Flanged coupling . (d) Flexible coupling
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(a) Taper bush (b) Locking-assembly (shaft or bush connectors)
(c) Friction joint bushing (c) Safety overload coupling.

A type of universal joint,




Table 13.1. Proportions of standard parallel, tapered and gib head keys.

Shaft diameter
(mm) upto and

Key cross-section

Shaft diameter
(mm) upto and

Key cross-section

including Width (mm) Thickness (mm) including Width (mm) | Thickness (mm)
6 2 2 85 25 14
8 3 3 95 28 16
10 4 4 110 32 18
12 5 5 130 36 20
17 6 6 150 40 22
22 8 7 170 45 25
30 10 8 200 50 28
38 12 8 230 56 32
44 14 9 260 63 32
50 16 10 290 70 36
58 18 11 330 80 40
65 20 12 380 90 45
75 22 14 440 100 50




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 x 103 W; N =350 r.p.m.; ?

7,=40 MPa =40 N/mm %; 6., =80 MPa=80 N/'mm?2; t.=15 MPa=15N/mm ?
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,

Px60 40x10° x 60
2nN 2 T 350

= 1100 % 10° N-mm

I = 1100 N-m

We also know that the torque transmitted (7),
1100 x 103 =% X T, xd = %x 40x d* =786 d°
d® =1100 x 10%/7.86 = 140 x 10° or d= 52 say 55 mm Ans.
2. Design for sleeve
We know that outer diameter of the mutf,
D=2d+13mm=2x55+13=123 say 125 mm Ans.
and length of the muff,
L=35d=3.5%55=192.5say 195 mm Ans.
Let us now check the induced shear stress in the muff. Let T, 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),
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16
=370 % 10° 1,
T, = 1100 = 103/370 x 10° = 2.97 N/mm?
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,
I1=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),

. d 55
1100 x 103 = I X wX T, X 5= 97.5x 18 x T, X 5 =482 x 10° 1,
- T, = 1100 x 10°/48.2 x 10° = 22.8 N/mm?
Now considering crushing of the key. We know that torque transmitted (7)),

d 18 33
X =

§
3=]Ix—%x0, Xx—=975%x—X0o 2 3
1100 =< 10 5 es X3 5 s 241> 100 o,

o, = 1100 = 103/ 24.1 x 10° = 45.6 N/mm?

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/mm? . Neglect the effect of stress
concentration. Draw a fully dimensioned sketch of the spring, showing details of the

finish of the end coils.

Solution. Given : W, = 2250 N; W, = 2750 N ; d=6mm; C=D/d=5;1=420 MPa
=420 N/mm?; G = 84 kN/mm’ = 84 x 10° N/mm’
1. Mean diameter of the spring coil
Let D = Mean diameter of the spring coil for a maximum load of
W, =2750 N, and
d = Diameter of the spring wire.
We know that twisting moment on the spring,

r=w,x2-2750x>9 — 68754 ...(':CZE:S]
2 2 d
We also know that twisting moment (7),

6875 d = %xrxd-‘ =%x420xd3 =8248 d°

R d* = 6875/82.48=28335 or d=9.13 mm
From Table 23.2, we shall take a standard wire of size SWG 3/0 having diameter (¢ ) = 9.49 mm.

- Mean diameter of the spring coil,
D =5d=5%949=4745 mm Ans.

We know that outer diameter of the spring coil,
D =D+d=4745+949=56.94 mm Ans.
and inner diameter of the spring coil,
D, = D—d=4745-9.49 =37.96 mm Ans.
2. Number of turns of the spring coil
Let n = Number of active turns.
It is given that the axial deflection (8) for the load range from 2250 N to 2750 N (i.e. for W=500N)
is 6 mm.



We know that the deflection of the spring (8),

C8W.CPan _ 8x500(5) n

G.d  84x10° x9.49

. n =6/0.63=9.5say 10 Ans.
For squared and ground ends, the total number of turns,
n'=10+2=12 Ans.
3. Free length of the spring

Since the compression produced under 500 N is 6 mm, therefore
maximum compression produced under the maximum load of 2750 N is

max

= % 2750233 mm
500

We know that free length of the spring,
LF =n'd+ Sma.v +0.15 amm'
=12%x9.49+33+0.15 %33
=151.83 say 152 mm Ans.

4. Pitch of the coil
We know that pitch of the coll

~ Free length 152
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The spring is shown in Fig. 23.14.

=0.63n

13.8 mm

Fig. 23.14

=13.73 say 13.8 mm Ans.



