Standard size of Rod/Shaft/Tube/Bolts

Range of Size Increment steps
0-10 Imm
10-24 2mm
24-45 3 mm
45-100 5 mm
>100 10 mm




Knuckle Joint

Design 1: Design a knuckle joint subjected to a tensile load of P=20/25/30/35 kN. The
material of all the parts is 25C6 with oyrs= 430 MPa. Take FOS=6; 1,,=0.8 (6)pers (G)per=
1.36t.
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Knuckle pin

P = tensile force acting on rods (kN) d;= Diameter of knuckle pin head and collar
(mm) = 1.5d
d = diameter of each rod (mm) t =Thickness of single eye or rod end (mm)
=1.25d
d;= diameter of the pin (mm) =d t;= Thickness of fork (mm) = 0.75d
d,= Outer diameter of eye (mm) = 2d t, = Thickness of pin head (mm) = 0.5d
Design Steps:
1. Rod in Tension:
P=0¢,.2d*=d? |
4 I
Choose standard size of rod diameter from the table “ -
2. Double shear of knuckle pin B
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Empirically, d,=d “
Pin



. Eye in Tension
P = O-t(dz - dl)t e dz? take t = 125d
Empirically, d,=2d

. Eye in Compression
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. Eye in shear
P =1pp4.(dy —dy)t
Check that 7j,5 < Tper

. Fork in Tension
P = O-tind(d - d1)2t1 = O-t' d? take tl = 075d
Check that o, <Otper

. Fork in Compression

P = d12t1 — O-Cind?

O-Cind
Check that o, , < Ocper
. Fork in shear

P =1ipq.(d; — dy)2t,
Check that 7j,5 < Tper
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Check that g5, < Ot pe .. for safety of knuckle pin else knuckle pin is weak in bending.



VIVA QUESTIONS

Q1. When a Knuckle joint is subjected a tensile load, name the stresses produced in the EYE of
the joint.

Q2. Why is the pin in a knuckle joint, the weakest part?

Q3.Name the stresses produced in the fork of the knuckle joint, when it is subjected to an axial
tensile load.



