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	Project Description and Ford Benefits
	Key Milestones

	Kinematic couplings for quick-change of factory tools and automation equipment.  
	Event
	Schedule
	Actual
	% Comp

	Interfaces have high repeatability and exchangeability, reducing installation and calibration time.
	Complete concept design and error modeling for robot base
	Dec 2000
	Dec 2000
	100

	With direct measurement of the contact points of the coupling and calculation of associated error transformation, mounting accuracy is dependent solely on error of the measurement system and interface repeatability.
	Develop coupling solution for portable calibration unit
	Jan 2001
	Jan 2001
	100

	
	Complete concept design for wrist
	Feb 2001
	Feb 2001
	100

	*See more project information and results at http://pergatory.mit.edu/kinematiccouplings/research/wip.  Authenticate with username ‘kinematiccouplings’ and password ‘threegrooves’.
	Test repeatability and exchangeability of scale model couplings
	March 2001
	March 2001
	100

	
	Complete manufacturing of wrist prototypes and initial testing at MIT
	March 2001
	Jul 2001
	100

	
	Mount ABB IRB6400 and conduct static and dynamic repeatability assessments of existing and proposed kinematic designs
	March 2001
	Jul/Aug 2001
	100

	
	Test wrist prototypes on robot at ABB in Sweden
	Aug 2001
	Jul/Aug 2001
	100

	Key Accomplishments to Date
	Objectives for Six Months

	Built and tested scale model of kinematic coupling base to confirm feasibility and gather preliminary repeatability data.  Demonstrated central base frame repeatability of 0.015 mm. 
	Compare repeatability of canoe ball and three-pin mountings for wrist using bench-level fixture with high-resolution capacitance probes at MIT.

	Developed calibration unit in conjunction with ABB.  Unit allows quick and precise zeroing of the six robot axes using standard three ball and groove coupling with a magnetic preload.  Device is being patented and will be in production in approximately 6 months.  Initial testing shows repeatability of 0.01 degrees.
	Demonstrate concepts for wireless communication of measurement parameters from kinematic coupling interfaces to machine controller, where interface transformation is added to the static kinematic chain of the manipulator.

	Developed and validated computer models of canoe ball and three-pin interface exchangeability, allowing Monte Carlo simulation of kinematic error as related to placement tolerances of the contact points, accuracy of the measurement system, and detail level of the interface calibration procedure.
	Develop production specifications for kinematic couplings and transfer design capability to ABB and Ford engineers.  Synthesize project learning, past research on kinematic couplings, and specific measurements from robot application into a design guide for kinematic couplings.

	Built full-scale prototypes of canoe ball and three-pin wrist mountings and tested on ABB IRB6400R.  Demonstrated repeatability of 0.04-0.06 mm, versus existing ABB wrist repeatability of 0.10 mm,
	

	Built full-scale prototypes of canoe ball, three-pin, and groove-cylinder base mountings and tested on ABB IRB6400R. Demonstrated repeatability of  0.03-0.07 mm, versus existing ABB base repeatability of 0.40 mm.
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