VISVESVARAYA TECHNOLOGICAL UNIVERSITY

JNANASANGAMA, BELAGAVI-590018
e

238

An Internship Report on

“ROBOTICS”

Submitted in partial fulfillment for the award of degree of
Bachelor of Engineering In
Mechanical Engineering
Submitted by

RAKESH D S
1KG22MEA416
Internship Carried Out at
GTTC
Rajaji Nagar Bengaluru, Karnataka
Internal Guide External Guide
Dr. Abhishek MR Mr. ROHITH BN
Associate Professor INSTUCTOR
KSSEM, Bengaluru ROBOTICS
S

WP Sozamgieal weie,

DEPARTMENT OF MECHANICAL ENGINEERING

K S SCHOOL OF ENGINEERING AND MANAGEMENT
# 15, Mallasandra, off. Kanakapura Road, Bengaluru-560109

2023-24



K S SCHOOL OF ENGINEERING AND MANAGEMENT
Bengaluru-560109

Dept. of Mechanical Engineering

e
BTTC

doorl euassimmy i) suded Seods

uaap Jngm"'dnﬁ U"ﬂq‘

CERTIFICATE
This is to certify that the internship work entitled “ROBOTICS” is a bonafide work carried out by

RAKESHD S 1KG22ME416

In partial fulfillment for the award of Bachelor of Engineering in Mechanical Engineering of
the Visvesvaraya Technological University, Belagavi during the year 2023-24. It is certified that
all corrections/suggestions indicated for Internal Assessment have been incorporated in the Report
deposited in the departmental library. The internship report has been approved as it satisfies the
academic requirements in respect of internship work prescribed for the said Degree.

Signature of the Guide Signature of the Guide (External)
Dr. Abhishek MR Mr. Rohith BN

Associate Professor INSTRUCTOR

Dept. of Mechanical Engg GTTC

KSSEM, Bengaluru — 109 RAJAJI NAGAR,

Bengaluru-560023

Signature of the HOD Signature of the Principal
Dr. Balaji. Dr. K. Rama Narasimha
Professor and Head Principal/Director
Dept. of Mechanical Engg. KSSEM, Bengaluru —109

KSSEM, Bengaluru — 109



K S SCHOOL OF ENGINEERING AND
MANAGEMENT

# 15, Mallasandra, Off. Kanakapura
Road, Bengaluru-560109

DECLARATION

I, Student of Mechanical Engineering, K. S. School of Engineering and Management,
hereby declare that the internship report entitled “ROBOTICS” embodies the record of the
internship carried out at GTTC under the guidance of Dr. BALAJI B and Mr. Rohith BN, for
the fulfillment of the requirement of the award of the Degree ofBachelor of Engineering.

Place: Bangalore Student Signature

Date:



ACKNOWLEDGEMENT

The successful completion of any task would be incomplete without the mention of the
people, whose constant guidance and encouragement crowned our efforts with success.
| consider it as a privilege to express our gratitude and respect to all those who guided
us in the successful completion of this project.

First of all, we are thankful to our college K S SCHOOL OF ENGINEERING

AND MANAGEMENT for providing support guidance and a platform to work.

| take this opportunity to express our deep regards to Dr. K. Rama Narasimha,
Principal/Director, K S School of Engineering and Management for providing an
opportunity to do this Project Work as a part of our curriculum in the partial fulfillment
of the degree course.

| express my gratitude to Dr. Balaji. B, Professor and Head, Department of Mechanical
Engineering, K. S. School of Engineering and Management, for providing valuable
insights, making the resources available at right time and all the encouragement for the
completion of my project.

| owe my profound gratitude to our project guide Dr. BALAJI B :
Associate Professor, Dept. of Mechanical Engineering, KSSEM, Bengaluru & Mr.
Rohith BN INSTRUCTOR in GTTC . Who took keen interest in the work and guided all
along and for providing all the necessary information. And a special thanks to Mr. Nagaraj
C V, ALH final assembly who helped us with the procedures and helped us gain the
maximum knowledge.

I extend my profound gratitude to our internship coordinator Mr. Parashuram A,
Assistant Professors, Department of Mechanical Engineering, K. S. School of
Engineering and Management, who took keen interest in the work and guided all along
and for providing all the necessary information.

I also wish to thank all the staff of Department Mechanical Engineering for providing
all the support whenever needed. We would like to thank our parents for supporting and
helping in the completion of the project work. Last but not the least we would like to
thank all our friends without whose support and co-operation the completion of project

would not have been possible.



CONTENTS

(O =T o] (- SR 1
INTRODUGCTION ...ttt ettt e et e et e e e s e e e sna e e e ssaeeanaeeanneeeas 1
1. HELICOPTERS ...ttt e e e e nna e e et e e nneas 6
1.2 BASIC PARTS OF HELICOPTER ....ooii e 6

1.3 HOW HELICOPTERS FLY ..ottt 8

1.4 INSTRUMENT AND INDICATORS. ..ot 9

2.1 CHETAK bbb e
13

2.2 CHEETAH ..o
15

2.3 CHEETAL ..ot
16

3 ADVANCED LIGHT HELICOPTERS.......cocoiiiiiii s 18
4 LIGHT COMBAT HELICOPTER.......ccoiiiiiiiieeccreee e 23
5. LIGHT UTILITY HELICOPTER ......ioiiiiiie e 27
6 MACHINE SHOP. ...t 31

7 METHODS AND TOOLINGS ..o 34
8 HEAT TREATMENT SHOP ..o 35

9 PROCESS SHOP ...ttt nne s 37
10 WELDING & SHEET METAL SHOP......cciiiiiiiiieeee s 39
11 BLADE SHOP ..ot 42
12 STRUCTURALASSEMBLY ...ttt 43
13 TRANSMISSION ASSEMBLY ...ttt 46

14 QUALITY AND PROGRAMME ENGINEERING .........cccooviiiiiiiiccecee, 49




1.INTRODUCTION

In-Plant Training Involves Placing Students In Real-World Industrial Settings Where They
Can Apply The Theoretical Knowledge Gained In Classrooms To Practical Situations. This
Type Of Training Is Typically Short-Term And Is Aimed At Enhancing The Students’
Technical Skills And Understanding Of Industry Operations

OBEJECTIVES OF INPLANT TRAINING

In-Plant Training Is Designed To Provide Students With Practical, Hands-On Experience In A
Real-World Industrial Environment. Here Are Some Key Objectives Of In-Plant Training:
Practical Application: Allows Students To Apply Theoretical Knowledge To Practical
Situations, Bridging The Gap Between Classroom Learning And Real-World Application.
Skill Development: Helps In Developing Essential Technical And Soft Skills That Are Highly
Valued By Employers, Such As Problem-Solving, Teamwork, And Communication. Industry
Exposure: Provides Exposure To Industry Practices, Tools, And Technologies, Giving
Students A Deeper Understanding Of Their Chosen Field.

Professional Networking: Offers Opportunities To Build Professional Networks And
Connections Within The Industry.

Career Exploration: Helps Students Identify Their Strengths And Interests, Explore Different

Career Paths, And Make Informed Decisions About Their Future Careers

Benefits:

Enhanced Learning: Students Gain A Deeper Understanding Of Their Field Through
HandsOn Experience.

Job Readiness: Prepares Students For The Job Market By Equipping Them With Relevant
Skills And Experience.

Confidence Building: Boosts Students” Confidence By Allowing Them To Work On Real

Projects And Solve Real Problems
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ABOUT GTTC

GTTC Was Established In 1972 At Bangalore With The Participation Of The Karnataka State
Government, In Collaboration With The Government Of Denmark Under The Bilateral
Development Co-Operation Agreement. The Excellent Performance Of GTTC Bangalore,
Proactive Government Of Karnataka Which Saw The Need For Expansion, Got Second Unit
Of GTTC Started In 1992 With DANIDA Assistance.

Proliferation Of Technology For Development Of The Industries With Supply Of Skilled
Manpower Is The Key To Meet The Needs Of The Global Requirement. With This
Government Of Karnataka Encouraged GTTC To Start 10 More Sub-Centres To Train In The

Area Of Tool And Die Making In Various Parts Of Karnataka.

GTTC Is An Autonomous Society, And A Recognized Scientific And Research Organization
By The Government Of India. Govt. Tool Room And Training Centre (GTTC), Is Serving
Industry By Way Of Precision Tooling And Providing In Well Trained Craftsmen The Area Of
Tool And Die Making.

Today, The GTTC Has Acquired Mastery In Mold And Die Making Technology And Have
Blossomed Into An Epitome Of Precision And Quality In The Development And Manufacture
Of Sophisticated Molds, Dies And Tools.

Fully Aware Of The Rapid Advancement In Technology The World Over, The GTTC Is
Periodically Adding New Technologies To The Existing Set Of Advanced Equipment Like
CAD / CAM, CNC Machines For Tooling, Precision Components, Laser For Industries, Rapid
Prototyping, Vacuum Casting Etc.

GTTC Is Concentrating On The Integrated Development Of The Related Segments Of
Industries By Way Of Providing International Quality Tools, Trained Personnel And
Consultancy In Tooling And Related Areas. In Future, The Focus Would Be More On Turnkey
Projects In Tooling, Aerospace Components & Their Assemblies, And Also To Support The
Development Of Small And Medium Scale Enterprises.




Vision
To Emerge As An International Centre Of Excellence In Training Production, R & D And

Mission

To Continuously Improve The Skills In Training, Develop Innovative Process To Optimize
Product lonization Using Latest Facilities / Methodologies, Trends, Techniques To Meet All
Stake Holder Needs And Be The Leader.

Objectives
To Conduct Industry Oriented Technical Training Programs To Youth With Employable

Skills.
To Assist MSME Units In Technological Upgrading By Providing Quality Tools.
To Provide Highly Skilled Work Force To Existing And Emerging Industries

Achievements:

Rover Wheels For Chandrayana Projects

Hydraulic System Line Replacement Units Like Shuttle Valves, Non-Return VValues Sampling
Valves For LCA Aircraft (Tejas).

Import Substitution Of Precision Components For Packaging Industries.

Prototype Laparoscopic Surgical Tools.

Design & Development Of Precision Tooling For Medical Application.

Reverse Engineering Components And Developments Of Parts For Import Substitutions. Fuel
System Line Replacement Units Like Inward/Outward Relief VValves, Two Piston Flap Valves
For LCA Aircraft (Tejas).

Environmental Control System Like Primary Heat Exchanger, Secondary Heat Exchanger,
ReHeater Heat Exchanger, Gimbal Assembly With Venture And Gimbal Joints For LCA
Aircraft (Tejas).

Aircraft Mounted Accessories Gear Box (AMAGB) For LCA Aircraft (Tejas).

Fire Extinguisher Bottle For LCA Aircraft (Tejas).

Flow Switch Assembly For LCA Aircraft (Tejas).

Camera Mounting Fixture For HAL.

Parking Brake Fixture For M/S. Toyota Kirloskar.
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Introduction Of Robotics

Robotics Is A Multidisciplinary Field That Combines Engineering, Computer Science, And
Technology To Design, Build, And Operate Robots. Robots Are Programmable Machines
That Can Perform A Variety Of Tasks, From Simple To Complex, With Precision And
Accuracy. Here's An Overview Of Robotics In 100,000 Words (Condensed!):

History

- Robotics Originated In The 1950s-60s, With The First Industrial Robot, Unimate,
Introduced In 1961.

- Robotics Evolved With Advancements In Computing, Artificial Intelligence (Al), And
Machine Learning (ML).

Types Of Robots

- Industrial Robots: Perform Tasks Like Welding, Assembly, And Material Handling.

- Service Robots: Assist With Tasks Like Cleaning, Cooking, And Healthcare. - Autonomous
Robots: Navigate And Interact With Their Environment Without Human Intervention.

- Humanoid Robots: Designed To Resemble And Interact With Humans.

- Soft Robots: Made From Flexible Materials, Capable Of Manipulating Delicate Objects.

Key Components
- Sensors: Perceive The Environment And Detect Changes.
- Actuators: Perform Actions, Like Movement Or Grasping.

- Control Systems: Process Data And Make Decisions.

- Power Sources: Energy Storage And Transmission.

Applications

- Manufacturing: Assembly, Welding, Inspection.




- Healthcare: Surgery, Rehabilitation, Patient Care.
- Transportation: Autonomous Vehicles, Drones.
- Service Industries: Cleaning, Cooking, Customer Service.

- Space Exploration: Planetary Rovers, Satellites.

Challenges And Future Directions

- Al And ML Integration: Enabling Robots To Learn And Adapt.
- Human-Robot Interaction: Developing Intuitive Interfaces.
- Safety And Security: Ensuring Robot Reliability And Data Protection.

- Ethics: Addressing Concerns Around Job Displacement And Accountability.

Current Trends

- Increased Use Of Al And ML In Robotics.

- Growing Demand For Service Robots.

- Advancements In Soft Robotics And Humanoid Robots.

- Expansion Of Robotics In Healthcare And Transportation.

About Kuka
KUKA Is An International Automation Group With Sales Of More Than EUR 4 Billion And
Around 15,000 Employees. As One Of The World's Leading Suppliers Of Intelligent,
ResourceSaving Automation Solutions, KUKA Offers Industrial Robots, Autonomous Mobile
Robots (AMR) Including Controllers, Software And Cloud-Based Digital Services As Well As
Fully Connected Production Systems For A Wide Range Of Industries - Primarily For Markets
Such As Automotive With A Focus On E-Mobility & Battery, Electronics, Metal & Plastic,
Consumer Goods, Food, E-Commerce, Retail And Healthcare. KUKA Is Active With Over 100
Locations In More Than 50 Countries. The Largest Sites Are Located In Germany, The US,
China And Hungary, With Headquarters In Augsburg, Germany.

History Of Kuka
Federation Of Robotics (IFR), And The German Engineering Association VDMA.

In 1996, KUKA Schweissanlagen Gumby Became An Independent Company And, Two Years




Later, Became The Leader Among European Welding Equipment Manufacturers. The Supply
Of The First Pressing Tools For Automobile Side-Walls Made Of High-Strength Steel Began
In 2002. The Company Launched The KUKA RoboScan With A Remote Laser Welding Head
In 2003. Since 2006, KUKA Systems Has Operated Its Own Body Shell Factory In Toledo,
Ohio, Producing The Bodywork For The Jeep Wrangler By Chrysler.

In The Course Of Internationalization And Expansion Of Business Units And Technologies
Such As Reshaping, Tooling, Bonding, Sealing, Etc., KUKA Schweissanlagen Gumby
Became KUKA Systems Gumby In 2007. In 2010, KUKA Presented A Newly Developed
Standardized Cell Concept For Welding Machines, KUKA Flexible CUBE.

In The Automation Sector, KUKA Systems Offers Standard And Customized Products For
Industrial Production Automation; Joining Technologies And Component Handling Are
Among Their Activities. The Technologies Are Tested, And The Production Processes Are
Fully Optimized Before Development. Additionally, KUKA Systems Offers Engineering And
Individual Counseling.

In June 2016, Midea Group Offered To Buy Kuka For About €4.5 Billion ($5 Billion). Midea
Completed The Takeover Bid In January 2017 By Purchasing A 94.55% Voting Stake In The
Company.

In Late 2017, Kuka Announced That 250 Employees Of KUKA Systems Were Terminated.
The Management Cited Project Troubles As The Reason.




Application

The Integration of Robotics In Industry Is One Of The Most Significant Advancements In The
Modern Era, Transforming Manufacturing Processes And Enhancing Productivity. Robots Are
Programmable Machines Capable of Carrying Out Complex Tasks with Precision and
Efficiency, Making Them Invaluable Assets Across Various Industries. This Document
Explores the Extensive Applications of Robotics in Industry, Historical Developments,
Current Technologies, Sector-Specific Uses, Benefits, Challenges, And Future Trends

.2. Historical Background the Concept of Automation Dates Back to Ancient Times, With
Early Civilizations Attempting To Create Machines To Assist With Laborious Tasks.
However, The Practical Application of Robotics in Industry Began In The Mid-20th Century.
In 1961, George Devol and Joseph Engelberger Introduced Unimate, The First Industrial
Robot, Which Revolutionized the Manufacturing Sector by Automating Repetitive Tasks In
Automobile Production. This Marked the Beginning of a New Era In Industrial Automation.
3. Technological Advancements Robotic Technology Has Advanced Significantly Since
the Introduction Of Unimate. Key Technological Advancements Include:

3.1. Sensor Technology Modern Robots Are Equipped with Advanced Sensors That
Enhance

Their Perception and Interaction with The Environment. These Sensors Include Cameras,
Lidar, Sonar, And Tactile Sensors, Enabling Robots to Perform Tasks with Higher Accuracy
And Safety.




3.2. Atrtificial Intelligence (Al) And Machine Learning (ML)AI And ML Algorithms
Have Empowered Robots With The Ability To Learn From Data, Adapt To New
Situations, And

Perform Tasks That Require Decision-Making And Problem-Solving Skills. This Has
Expanded The Scope Of Robotics Applications Beyond Repetitive Tasks To More Complex
Operations.

3.3. Collaborative Robots (Cobots)Cobots Are Designed To Work Alongside Humans,
Augmenting Their Capabilities And Ensuring Safety. They Are Equipped With Advanced
Safety Features Such As Force Sensing And Emergency Stop Mechanisms, Making Them
Suitable For Collaborative Tasks In Various Industries.

3.4. Connectivity And The Internet Of Things (lot)lot Enables Seamless
Communication

Between Robots, Machines, And Systems, Facilitating Real-Time Data Exchange And Remote
Monitoring. This Connectivity Enhances The Efficiency And Flexibility Of Industrial
Operations.4. Applications In Various Industries Robotics Has Found Applications Across A
Wide Range Of Industries, Revolutionizing Production Processes And Operational Efficiency.

4.1. Automotive Industry the Automotive Industry Was One Of The First Adopters Of
Industrial Robotics. Robots Are Used for Tasks Such as Welding, Painting, Assembly, And
Quality Control. Their Precision and Speed Have Significantly Improved the Production Rate
And Quality Of Automobiles.

4.2. Electronics Manufacturing In The Electronics Industry, Robots Are Employed For

Tasks Such As Soldering, Component Placement, And Inspection. The
Miniaturization Of Electronic Components Requires High Precision, Which
Robots Can Consistently Deliver.

4.3. Food And Beverage Industry Robots In The Food And Beverage Industry Handle
Packaging, Sorting, And Quality Inspection. They Ensure Hygiene And Consistency, Which
Avre Critical In Food Production. Additionally, Robots Are Used In Agriculture For Tasks Such
As Harvesting And Planting.

4.4. Healthcare And Pharmaceuticals In Healthcare, Robots Assist In Surgeries,
Rehabilitation, And Patient Care. Surgical Robots Enable Minimally Invasive Procedures With
High Precision. In Pharmaceuticals, Robots Are Used For Drug Formulation, Packaging, And
Distribution.

4.5. Logistics And Warehousing Robots Have Transformed Logistics And

Warehousing By Automating Material Handling, Sorting, And Order Fulfillment.
Autonomous Mobile Robots (Amr’sNavigate Warehouses, Optimizing Storage

And Retrieval Processes.




4.6. Aerospace Industry the Aerospace Industry Uses Robots For Tasks Such As
Drilling,

Fastening, And Inspection. The Precision And Reliability Of Robots Are Crucial For
Maintaining Safety And Quality Standards In Aerospace Manufacturing.
4.7. Construction Industry IN Construction, Robots Are Employed For Bricklaying,
Concrete Pouring, And Demolition. They Enhance Productivity And Safety By
Handling Hazardous Tasks And Reducing Manual Labor.

4.8. Mining And Oil & Gas Robots In Mining And Oil & Gas Industries Perform Tasks
Such

As Exploration, Drilling, And Inspection. They Improve Safety By Operating In Hazardous
Environments And Reducing Human Exposure To Risks.
5. Benefits Of Industrial Robotics The Adoption Of Robotics In Industry Offers Numerous
Benefits, Driving Their Widespread Implementation.
5.1. Increased Productivity And Efficiency Robots Can Operate Continuously Without
Fatigue, Leading To Higher Production Rates And Efficiency. They Can Perform
Tasks Faster And More Accurately Than Human Workers, Reducing Cycle Times
And Increasing Output.
5.2. Enhanced Quality And Precision Robots Deliver Consistent And Precise Results,
Minimizing Errors And Defects. This Is Particularly Important In Industries
Where Quality And Precision Are Critical, Such As Electronics And Aerospace.

5.3. Improved Safety Robots Handle Dangerous And Repetitive Tasks, Reducing The
Risk Of

Workplace Injuries. In Hazardous Environments, Such As Mining And Chemical Processing,
Robots Ensure Worker Safety By Performing Tasks Remotely.
5.4. Cost Savings While The Initial Investment In Robotics Can Be High, The Long-
Term Cost Savings Are Significant. Robots Reduce Labor Costs, Minimize
Material Waste, And Increase Operational Efficiency, Leading To Overall Cost
Reductions.
5.5. Flexibility And Scalability Modern Robots Are Highly Adaptable And Can Be
Reprogrammed For Different Tasks. This Flexibility Allows Industries To Quickly
Respond To Changing Demands And Scale Operations Accordingly.
6. Challenges In Robotics Integration Despite The Numerous Benefits, The Integration Of
Robotics In Industry Faces Several Challenges.

6.1. High Initial Investment The Cost Of Acquiring And Implementing Robotic
Systems Can




Be Prohibitive For Small And Medium-Sized Enterprises (Smes). The Return On Investment
(ROI) May Take Time, Deterring Some Businesses From Adopting Robotics.
6.2. Technical Complexity The Deployment Of Robots Requires Technical Expertise
For Programming, Maintenance, And Troubleshooting. Industries May Face
Challenges In Finding Skilled Personnel To Manage Robotic Systems.

6.3. Workforce Displacement The Automation Of Tasks Previously Performed By
Human

Workers Can Lead To Job Displacement. This Raises Concerns About The Social And
Economic Impact On The Workforce.

6.4. Integration With Existing Systems Integrating Robots With Existing
Manufacturing

Systems And Processes Can Be Complex. Ensuring Seamless Communication And
Interoperability Between Different Systems Is Crucial For Efficient Operation.

6.5. Security Concerns The Connectivity Of Robots And lot Devices Introduces
Cybersecurity

Risks. Protecting Robotic Systems From Cyber Threats Is Essential To Prevent Disruptions
And Data Breaches

7. Future Trends In Industrial Robotics The Future Of Industrial Robotics Is Promising, With
Several Trends Shaping The Industry.7.1. Advanced Al And Machine Learning Continued
Advancements In Al And ML Will Enable Robots To Perform More Complex Tasks And
Make Autonomous Decisions. This Will Expand Their Applications In Industries Such As
Healthcare, Logistics, And Manufacturing.

7.2. Human-Robot Collaboration The Development Of Robots Will Facilitate Closer
Collaboration Between Humans And Robots. Cobots Will Assist Human Workers In Tasks
That Require Dexterity, Creativity, And Decision-Making, Enhancing Overall Productivity.

7.3. Autonomous Mobile Robotism’s Will Play A Significant Role In Logistics And
Warehousing. These Robots Will Navigate Autonomously, Optimizing Material Handling,
Inventory Management, And Order Fulfillment Processes.7.4. Robotics-As-A-Service
(Raas)Raas Models Will Make Robotics More Accessible To Businesses By Offering Robots
On A Subscription Basis. This Will Reduce The Initial Investment Barrier And Enable
Companies To Scale Operations Flexibly.

7.5. Enhanced Connectivity And 5gthe Rollout Of 5G Networks Will Enhance The
Connectivity And Real-Time Capabilities Of Robots. This Will Enable Faster Data Exchange,
Remote Control, And Improved Coordination Between Robotic Systems

8.The Application Of Robotics In Industry Has Revolutionized Manufacturing And Production
Processes, Delivering Significant Benefits In Terms Of Productivity, Quality, And Safety.




Technological Advancements, Such As Al, lot, And Robots, Continue To Expand The
Capabilities And Applications Of Industrial Robots. However, Challenges Such As High
Initial Costs, Technical Complexity, And Workforce Displacement Need To Be Addressed To
Ensure The Sustainable Integration Of Robotics In Industry. The Future Of Industrial Robotics
Is Promising, With Trends Such As Advanced Al, Human-Robot Collaboration, And

Enhanced Connectivity Driving The Industry Towards Greater Efficiency And Innovation.
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Program for kuka program coding

SPECIFICATION DETAILS:

+ Example of KR10 R1420 pr
Maximum Reach 1420 mm
Rated Payload 10Kg
Rated Supplementary Load 0Kg/0Kg/10Kg
Rated Total Load 20Kg
Pose Repeatability +0.04
Number of Axes 6 Axis Data Motion Range Speed(Rated Payload)
Mounting Position Floor, Ceiling, Wall, Desired Angle Al +170° 220°/s
Footprint 333.5mm X 307 mm A2 -185°/65° 210°/s
Weight Approx. 160 kg A3 | -137%163° 210°s
Ambient Temperature during Operation 5°Ct0 45°C Ad 185° 381°fs
Protection Rating IP54 AS 120° 311°/s
Protection Rating in-line wrist P54 A6 350° 492°/s

6-DEGREES OF FREEDOM:




+ KUKA robots with 6 degrees of freedom have 3 different singularity positions.
+ Overhead singularity

+ Extended position singularity
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Advantages:

1. High Precision and Reliability: KUKA robots are known for their accuracy and

durability, making them suitable for complex tasks.

2. Versatility: They provide a wide range of robots and automation solutions, from small,

agile robots to large, heavy-duty systems.

3. Advanced Technology: KUKA integrates advanced technologies like Al and loT for

enhanced performance and smart automation.

4. *Customizability Their robots can be customized to fit specific industry needs,
offering flexibility in applications.

5. Strong Support Network: KUKA provides robust customer support and a global

service network, ensuring efficient maintenance and troubleshooting.

Disadvantages:

1. High Initial Cost: The advanced technology and precision come with a high price tag,
which may be prohibitive for smaller businesses.

2.Complex Programming: Programming KUKA robots can be complex and may require
specialized knowledge or training.

3. Maintenance Costs While generally reliable, maintenance and repairs can be costly

and require specialized parts or expertise.




4. Integration Challenges: Integrating KUKA robots into existing systems might require
significant changes or adaptations, which can be resource-intensive.

5. Dependency on Proprietary Software: KUKA’s proprietary software can sometimes
limit interoperability with other systems or tools.

Overall, while KUKA Robotics offers state-of-the-art solutions, businesses need to weigh the
benefits against the potential costs and complexities.

APPLICATIONS

KUKA robots are widely used in various applications across different industries due to their

versatility and advanced technology. Here are some common applications:

1. Manufacturing:

Assembly: KUKA robots can handle intricate assembly tasks, improving precision and speed.
Welding: They are used for both spot and arc welding in automotive and other manufacturing
sectors.

-Material Handling: Robots handle, sort, and transport materials and components efficiently.

2. Automotive Industry:
Painting: KUKA robots are employed for precise and consistent painting of vehicle parts.

Quality Control: Robots are used for inspection and quality assurance to ensure high
standards.

3. Electronics:
Pick and Place: KUKA robots perform high-speed pick-and-place tasks for assembling
electronic components.

Packaging: They automate the packaging process for electronic products.

4. Aerospace:

Component Manufacturing: Robots assist in the precise machining and assembly of
aerospace components.

Inspection: They conduct detailed inspections of parts to ensure compliance with stringent

standards.

5. Healthcare:




Surgical Assistance: KUKA robots are used in surgical procedures for precision and minimal
invasiveness.

Laboratory Automation: They automate repetitive tasks in research and clinical labs.

6. Food and Beverage:
Processing and Packaging: Robots handle food processing, packaging, and palletizing tasks.
Quality Control: They inspect products for defects or contaminants.

7. Logistics:
Warehouse Automation: KUKA robots manage inventory, sort items, and optimize

warehouse operations.

8. Construction:

3D Printing: Robots are used for large-scale 3D printing of construction materials and
components.

Building Automation: They assist in tasks like bricklaying and assembling modular

components.

These applications highlight the flexibility and effectiveness of KUKA robots in improving
efficiency, precision, and productivity across various Sectors.




conclusion

Robotics is a rapidly evolving field that combines engineering, computer science, and
technology to create intelligent machines that can perform a wide range of tasks. From
industrial automation to healthcare and transportation, robotics has the potential to transform

numerous industries and aspects of our lives.

As robotics continues to advance, we can expect:

- Increased efficiency and productivity

- Improved accuracy and precision

- Enhanced safety and reliability

- New job opportunities and industries emerging

- Continued innovation and breakthroughs




