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Kinematic Chain 

A kinematic chain is a series of interconnected bodies that can move relative to each 
other. In robotics, a kinematic chain is often used to describe the arrangement of joints 
and links in a robot manipulator. Each link in a kinematic chain is connected to the next 
link by a joint, which allows for relative movement between the two links. The kinematic 
chain is essential to a segment of the GATE ME syllabus. The movement of the links 
and joints in a kinematic chain can be controlled by applying forces and torques. 

Kinematic chains are used in various applications, including manufacturing, material 
handling, and other tasks that require precise manipulation of objects. They are also 
used in the design of prosthetics, exoskeletons, and other assistive devices. Kinematic 
chains are typically described using a set of kinematic equations, which describe the 
relationship between the movements of the links and joints in the chain. These 
equations can be used to predict the motion of the kinematic chain and to design 
controllers that can control the motion of the chain. 

Kinematic Chain Definition 

The definition says, "A kinematic chain is a collection of links joined together by joints 
that allow relative motion between them." This definition is important for the GATE exam 
as MSQ questions may be formulated using this. 

What is an Inversion of a Mechanism? 
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• Precision: Kinematic chains can provide precise and repeatable motion, which is 
useful for tasks that require high levels of accuracy, such as assembly, welding, 
and painting. 

• Versatility: Kinematic chains can be designed to perform various tasks and 
customized for specific applications. 

• Compactness: Kinematic chains can be designed to be compact and 
lightweight, making them suitable for use in environments where space is limited. 

• Reliability: Kinematic chains are generally reliable and can operate continuously 
for long periods of time without requiring maintenance. 

• Safety: Kinematic chains can be designed to be safe for use around humans and 
can be equipped with sensors and other safety features to prevent accidents. 

• Cost: Kinematic chains can be relatively inexpensive to design and build, 
especially compared to more complex robotics systems. 

Disadvantages of Kinematic Chain 

There are also some disadvantages to using kinematic chains: 

• Limited range of motion: The range of motion of a kinematic chain is limited by 
the lengths and orientations of the links and the constraints imposed by the 
joints. 

• Sensitivity to external forces: Kinematic chains can be sensitive to external 
forces affecting their performance, such as wind or vibrations. 

• Complexity: The design and control of kinematic chains can be complex, 
especially for systems with many degrees of freedom. 

• Limited adaptability: Kinematic chains are typically designed for specific tasks 
and may not be easily adaptable to new tasks or environments. 

• Wear and maintenance: Kinematic chains can suffer from wear and tear over 
time and may require regular maintenance to keep them operating at their best. 


