
Lecture Machine Design 

• It is required to design a knuckle

• joint to connect two circular rods subjected to an

• axial tensile force of 50 kN. The rods are co-axial

• and a small amount of angular movement between

• their axes is permissible. Design the joint and

• specify the dimensions of its components. Select

• suitable materials for the parts.

• Solution

• Given P = (50 X 103) N

• Part I Selection of material

• The rods are subjected to tensile force. Therefore,

• yield strength is the criterion for the selection of

• material for the rods. The pin is subjected to shear

• stress and bending stresses. Therefore, strength is

• also the criterion of material selection for the pin.

• On strength basis, the material for two rods and pin

• is selected as plain carbon steel of Grade 30C8 (Syt

• = 400 N/mm2). It is further assumed that the yield

• strength in compression is equal to yield strength

• in tension. In practice, the compressive strength of

• steel is much higher than its tensile strength.

• Part II Selection of factor of safety

• In stress analysis of knuckle joint, the effect of

• stress concentration is neglected. To account for

• this effect, a higher factor of safety of 5 is assumed

• in the present design.
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• PRINCIPAL STRESSES

• In previous articles and examples, mechanical

• components, which are subjected to only one type of

• load, are considered. There are many components,

• which are subjected to several types of load

• simultaneously. A transmission shaft is subjected

• to bending as well as torsional moment at the same

• time. In design, it is necessary to determine the

• state of stresses under these conditions. An element

• of a plate subjected to two-dimensional stresses is

• shown is Fig. 4.30(a). In this analysis, the stresses

• are classifi ed into two groups—normal stresses and

• shear stresses. The normal stress is perpendicular to

• the area under consideration, while the shear stress

• acts over the area.
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