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Project Description 

Seminar project: 

Concept and Design of an Additively Manufactured Robotic 

Hand for Industrial Applications 

Initial Situation 

The human body is one of the most complex and efficient biomechanical systems found in nature. 

Its ability to perceive the environment, process information, and solve problems enables it to adapt 

to a wide range of situations. The primary tool for interacting with the physical world is the human 

hand. The human hand is an anatomical structure composed of bones, muscles, and tendons that 

work in coordination to provide precision, strength, and dexterity for object manipulation. 

In recent years, humanoid robots have increasingly begun to perform tasks that were traditionally 

carried out by humans. However, developing a robotic hand capable of reproducing the function-

ality and versatility of the human hand remains one of the greatest challenges in robotics. At the 

Institute for Machine Tools and Industrial Management (iwb), research on robotic systems aimed 

at increasing the automation and flexibility of manufacturing processes represents a strategic re-

search area. In this context, the design of a robotic hand capable of performing manipulation tasks 

commonly found in manufacturing environments constitutes a technological challenge with great 

potential to expand the capabilities of automated systems and contribute to the development of 

more intelligent and efficient manufacturing solutions. 

Objective 

The main objective of this project is to design and develop a robotic hand using additive manufac-

turing technologies that is capable of performing a demonstrative manufacturing task. To achieve 

this objective, the project comprises three complementary workstreams that will be carried out in 

parallel. The first focuses on the design and fabrication of the individual components of the robotic 

hand using additive manufacturing processes, ensuring their functionality and manufacturability. 

In parallel, the mechanical system of the robotic hand will be developed by defining the actuation 

mechanism required to provide precise movements, adequate gripping force, and the dexterity 

necessary for object manipulation. In addition, the robotic hand's control system will be 
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implemented to execute a demonstrative manufacturing task and validate the overall functionality 

of the developed system. 

Approach and Working Methodology 

The following approach is planned into these three complementary workstreams to achieve the 

desired objectives: 

• Design and additive manufacturing of the robotic hand components: 

o Computer-Aided Design of the additive manufacturing components 

o Additive manufacturing of the robotic hand components 

• Development of the mechanical system: 

o Calculation of the gripping force and hand movement 

o Definition and implementation of the actuation mechanism 

• Control system of the robotic hand: 

o Programming of the control system for the demonstrative manufacturing task  

o Validation of system functionality  

How to proceed 

If you are interested in this seminar project, send an email to jorge.tapia@iwb.tum.de with the 

following information: 

• Updated Curriculum Vitae (CV)  

• Latest Transcript of Records  

• State your first and second workstream preferences and explain why your skills, experi-

ence, and interests make you well-suited for these workstreams. 

The deadline for submitting the required documents is 24 August 2026. Following the submission 

deadline, all applications will be reviewed, and selected candidates will be invited to an interview. 

The final project seminar team will be announced on 7 September 2026. 


