
Structure 
It is an assemblage of a number of resistant bodies (known as members) having no

relative motion between them and meant for carrying loads having straining action.

A railway bridge, a roof truss, machine frames etc.,

. Difference Between a Machine and a Structure 
1. The parts of a machine move relative to one another, whereas the members of a

structure do not move relative to one another.

2. A machine transforms the available energy into some useful work, whereas in a

structure no energy is transformed into useful work.

3. The links of a machine may transmit both power and motion, while the members of a

structure transmit forces only.

Kinematic Pair 
The two links or elements of a machine, when in contact with each other, are said to form a pair. If the 

relative motion between them is completely or successfully constrained (i.e. in a definite direction), the 

pair is known as kinematic pair
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Types of Constrained Motions 
1. Completely constrained motion. 

When the motion between a pair is limited to a definite direction irrespective of the direction of force applied, 

then the motion is said to be a completely constrained motion
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2. Incompletely constrained motion. When the motion between a pair can take place in more than

one direction, then the motion is called an incompletely constrained motion. The change in the direction of impressed

force may alter the direction of relative motion between the pair.

3. Successfully constrained motion. When the motion between the elements, forming a pair,is such

that the constrained motion is not completed by itself, but by some other means, then the motion is said to be

successfully constrained motion.
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Classification of Kinematic Pairs : 
1. According to the type of relative motion between the elements.

(a)Sliding pair.

When the two elements of a pair are connected in such a way that one can only slide relative to the

other, the pair is known as a sliding pair.

The piston and cylinder, cross-head and guides of a reciprocating steam engine, ram and its guides in

shaper, tail stock on the lathe bed etc. are the examples of a sliding pair.

A little consideration will show, that a sliding pair has a completely constrained motion.

(b) Turning pair.

When the two elements of a pair are connected in such a way that one can only turn or revolve

about a fixed axis of another link, the pair is known as turning pair.

A shaft with collars at both ends fitted into a circular hole, the crankshaft in a journal bearing in an

engine, lathe spindle supported in head stock, cycle wheels turning over their axles etc. are the

examples of a turning pair.

A turning pair also has a completely constrained motion.
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