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Industrial Robots

General purpose programmable machines

 has arms to perform various industrial tasks

 respond to sensor inputs

 communicate with other machines 

make decision



Importance of Industrial Robots

• use in hazardous and uncomfortable works

• consistency and repeatability

• easy to reprogram

• easy to connect with other computer systems

 Fukushima atomic power plant, robots making robots at Fanuc,

robots in car production



Industrial Robotics Anatomy and Different 

Attributes



Types of Joints



Types of Joints



Industrial Robotics Anatomy and Different 

Attributes



Common Robot Configuration



Industrial Robotics Body and Arm Configuration

1. Polar Coordinate Body and Arm Assembly

Motion:

TLR



1. Polar Coordinate Body and Arm Assembly



Industrial Robotics Body and Arm Configuration

Motion:

TLO

2. Cylindrical Body and Arm Assembly



Industrial Robotics Body and Arm Configuration

Motion:

LOO

3. Cartesian Coordinate Body and Arm Assembly



Industrial Robotics Body and Arm Configuration

Motion:

TRR

4. Jointed Arm Body and Arm Assembly



Industrial Robotics Body and Arm Configuration

Motion:

VRO

5. SCARA Body and Arm Assembly



5. SCARA Body and Arm Assembly

Motion:

VRO



Body and Arm Configuration



Industrial Robotics Wrist Configuration



Industrial Robotics Wrist Configuration

The robot's wrist is used to establish the orientation of the end effector.

Roll- Twisting

Yaw- Left-right Rotation

Pitch- Up-down Rotation



Industrial Robotics Work Volume

The envelop within which the robot can manipulate the end of its wrist

Spherical Shape



Degrees of Freedom

TLR:TR (5 DoF)

TLR(Body and arm assembly)

TR (Wrist assembly)



Joint Drive System

 Electric

Ex- servomotor, stepper motor

 Hydraulic

Ex-linear piston, rotary vane

 Pneumatic

Ex-linear piston, rotary vane



Dynamic Response Characteristics



Control System



Types of Controller

Limited Sequence Control

Playback with point to point

Playback with continuous path control

Intelligent control



Types of Controller



End Effectors

• Grippers

Mechanical

Vacuum

Magnetized

Adhesive

• Tools

Spot welding

Arc welding

Heating torch

Riveting



Sensors in Robots



Applications

From Book



Industrial 
Robot 

Programming

Lead through 
programming

Powered lead 
through 
method

Manual lead 
through 
method

Online  robot 
programming 

Off-line 
programming

Industrial Robot Programming



Powered Lead Through Robot Programming



Manual Lead Through Robot Programming



Online Robot Programming

Online programming allows executing the movements on the real

robot at the same time as it is being simulated.



Offline programming (OLP) is a robot programming method that does not 

interfere with production as the program for the robot is written outside the 

production process on an external PC. This allow to prepare the program in 

a remote place and then after simulation the program can be loaded into the 

memory

Offline robot programming is done outside the production without stopping 

production and eliminates production downtime.

Offline Robot Programming


