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advantages of robots are listed below

« Robots are good substitutes to the human beings in hazardous or uncomfortable work
environments.

« A robot performs its work cycle with a consistency and repeatability which is diffieult for
human beings to attain over a long period of continuous working.

« Robots can be reprogrammed. When the production run of the current task 1s completed, a
robot can be reprogrammed and equipped with the necessary tooling to perform an
altogether different task.

« Robots can be connected to the computer systems and other robotics systems. Nowadays
robots can be controlled with wire-less control technologles. This has enhanced the
productivity and efficiency of automation industry.

2. Robot anatomy and related attributes

2.1 Joints and Links

The manipulator of an industrial robot consists of a series of joints and links. Robot anatomy deals
it N, - o< ysicl

construction. A robotic joint provides relative motion between two links of the robot. Each joint, or
axis, provides a certain degree-of-freedom (dof) of motion. In most of the cases, only one degree-of-
freedom is associated with each joint Therefore the robot's complexity can be classified according
to the total number of degrees-of-freedom they possess.

Each oint is connected to two links, an input link and an output link. Joint provides controlled
relative movement between the input link and output link. Agpbotic link Is the rigid component of
mﬁm&- such as the floor.
From this base, a joint-link numbering scheme may be recolized as shown in Figure 7.5.1. The
robotic base and its connection to the first joint are termed as link-0. The first joint Iin the sequence
is joint-1. Link-0 is the input link for joint-1, while the output link from joint-1 is link-1 —which leads to

joint-2. Thus link 1 is, simultaneously, the output link for joint-1 and the input link for joint-2. This
joint-link-numbering scheme is further followed for all joints and links in the robotic systems,
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Nearly all indusnal robots have mechanical joinis thal can be classified into following five types as
shown in Figure 7.5 2

%
# — —
Input link Outputlink Input link —
(a) Linear Joint Outputlink (b) Orthogonal
Joint
E « H
Inputlink 7 Outputlink Inputink -/ Outputlink
(c) Rotational Joint (d) Twisting Joint
Output link
Input link
(e) Revolving Joint

Fig. 7.5.2 Types of Joints
a) Linear joint (type L joint)

The relative movement between the Input link and the output link 15 2 wanslatonal sliding moton,
with the axes of the two links being parallel

b) Orthogonal joint (type U joint)

This 1s also a wanslanonal shding movon, but the input and output hnks are perpendicular 1o each
othet durng the move

c) Rotational joint (type R joint)

This type provides rotatonal relative motion, with the axis of rolation perpendicular 1o the axes of
the input and output links

d) Twisting joint (type T joint)

This joint also involves rotary moton, bul the axis of ralat lel 1o the axes of the two links
e) Revolving joint (type V-joint, V from the “v" in revolving)

In this type, sxis of input link is parallel to the axis of rotation of the joinl However the axis of the
output link is perpendicular 1o the axis of rotation,
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