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The goal of this work is to design and demonstrate performance of a new baseplate system for ABB’s 6400R (and future model) industrial manipulators.  The baseplate system will use kinematic couplings as a high-precision, highly repeatable locating interface between the manipulator foot and a floor-mounted interface plate.  Various types of kinematic couplings have been demonstrated as prior art, and in many cases the deterministic or near-deterministic nature of the interface allows nearly exact analysis of the contact mechanics and prediction of the error motions.

Initial project discussions
 were held at ABB Vasteras in late August 2000, at which initial concepts were developed and project goals were defined.  Major anticipated benefits from the new interface include:

· Reduction the base-associated TCP error component from 0.7 mm (IRB6400) to 0.2 mm.

· Reduction of robot installation time by enabling installation of the floor interface plate at the line site and cell calibration prior to arrival of the manipulator ABB or the line builder.

· Reduction of robot debug time by enabling more reliable off-line programming based on the known, deterministic transformation between the robot foot and the tooling in the cell.

· Ability to databank the cell calibration information and preserve the location of the baseplate such that these parameters can be trivially loaded into a replacement manipulator.

Since the initial meetings, work has been conducted to:

· Finalize the initial concepts of the base kinematic couplings into a set of feasible concepts for the interface.

· Complete geometric error analysis of the coupling interfaces.

· Develop detailed plans for static and dynamic tests of canoe ball coupling, quasi-kinematic coupling, and three-pin coupling interfaces, scheduled for during a second visit to ABB Vasteras in mid-February 2001.

· Collect and categorize further customer needs by discussing concepts with ABB, Volvo, Ford, and General Motors; these will be most useful in eventual attempts to standardize the interface.

· Identify new concepts of robot installation and calibration by the end user, focusing on decoupling cell calibration from robot calibration by incorporating measurement geometry on the kinematic couplings, and storing the location of the baseplate in an intelligent fashion.  These are described fully in an updated presentation of the base interface research.

· Research information technology concepts for storing the base calibration information and communicating this information to the manipulator upon installation.

In addition to the planned February tests, upcoming tasks have been outlined in detail on the website.  Project completion, including evaluation of production feasibility and handoff of design capability to ABB engineers, is anticipated by August 2001.

� To access documents on the website, please enter username: kinematiccouplings and password: threegrooves.





