The purpose of this research is to familiarize the reader with the KUKA company and their products.  The application of the KUKA robots in an assembly process will also be assessed.  This should help the reader understand the relationship between the KUKA company and the advancement of the assembly line.  At the end of this report the reader should have gained insight into the world of robotics and be able to understand its applications.

The advancement of technology has allowed companies to create their products more efficiently.  The KUKA company from Germany, is a company committed to providing this opportunity to other manufacturers.  Specializing in robotics, their machines aid manufacturers in the assembly of their products.  Though the company launched its first 6 axis robot in 1977, they are still the leader in PC controlled robotics and are pushing the envelope on this technology.  KUKA robotics and automation systems are used by a number of companies including: GM, Chrysler, Ford, Boeing, Ferrari and Coca-Cola.  The products their machines produce range from automotive products to food products.   Because the robots are PC controller based, they can be programmed to preform intricate tasks that humans would have a hard time doing.  An example of such a task is in brain surgery, where the slightest mistake could damage the brain.

KUKA produces various types of robots, ranging from small 3 kg payload robots 350 mm reach to robots capable of lifting a 1000 kg payload with a range of 3700 mm.  This diversity allows for companies to order special robots that suit the needs of their assembly line.  In the past, robots would often become outdated quickly and too expensive to replace relative to paying humans to do the work.  This could be seen during the late 1980's in Japan's “robot junkyard”.  Because of the advancements in technology and the demand to have the best products, Japan's big manufacturers would dump their used machines and sell them for cheap.  Now with the introduction of PC based controllers, these once inferior robots can be reprogrammed and used in different areas.  In fact, some smaller companies use a  small number of KUKA 6 -axis robots to do a wide range of tasks simply by running a different program from the controller.  The different types of robots include: SCARAs, palletizers, arc welders, gantry robots. special articulated robots and more.  They can be fitted on the floor or on the ceiling and can be made with heat and corrosion resistance.  

In order to show how the KUKA robots are used, the manufacturing process of the Fort Wayne Assembly Plant will be analyzed.  This plant is property of GM, one of the five largest companies in the world.  Until 2008, GM was the leading manufacturer of automobiles in the world.  They produce over 9 million automobiles for 12 different brands in 35 countries every year.  This could not be done by simple human manufacturers.  The process in the Fort Wayne facilities are as follows: Body Shop> Paint shop> Trim> Chassis> Finishing.  

The body shop is where the manufacturing process begins.  This is where the raw materials and pre-fabricated parts begin to come together.  The frame is the first to be made.  400 KUKA 6-axis robots fitted with welders begin to weld the seams of the frame.  They also begin to produce the shell and “bed” of the truck.  Separate robots then measure each piece for accuracy and send the parts off to be “married” together.  Once this process is complete the body moves down the assembly line to the Paint Shop.

The paint process is one that consists mostly of automation.  The KIKA robots are used to clean, primer, and paint the vehicles.  Before this happens the truck is dipped into an electromagnetic bath to rid the vehicle of any debris.  Next a series of robots caulk any seams to waterproof and protect the vehicle.  The primer is applied by robots and then inspected by workers for any flaws.  The robots then spray a thin layer of paint onto the vehicle and allowed to dry.  The truck is then checked for any flaws and sent to the next station on the assembly line.


The next stop on the assembly line for the truck is the trim section.  This is where all the components such as the air conditioning, decals, and windshield is applied.  For the most part this section requires workers to complete intricate steps such as: applying decals, fitting the instrument panel and completing the wiring of the electrical  components.  However, robots are used to position the windshield using laser guidance and applying the glue to the body.  When this process is finished and checked over, the truck rolls down the line to the chassis department.


The chassis is a separate process that is assembled before the truck arrives at this point in the assembly line.  Like the trim process this stage is not as automated as the first two.  However, some robotic tools are used by workers to fasten the chassis together.  Other robots are used to hold the chassis upside down for easier installation of parts such as the gas tank and drive train.  Once the drive train is assemble the pre assembled engine is lowered onto the chassis by a robotic arm.  To ensure the drivetrain is assembled correctly the truck is rolled to the next station.


The next station on the assembly line is the Finishing department.  This is where the body from the paint shop is mated with the chassis.  Before this happens the body must be fitted with fenders, bumpers, and side moldings are applied.  The steering housing, wheels, and engine computer is connected to the chassis.  Once this is finished the body is lifted robotically and mated to the chassis.  The truck is then rolled out to ensure the drivetrain is assembled correctly and the truck is rolled to the testing station where it goes through 206 tests before being shipped to dealers nationwide.

