Safe trajectory of a piece moved by a robot
The company F.EE wants to determine the equations of the trajectory and the orientation of
pieces that are moved by the action of a robot with 7 degrees of freedom, of which 6 correspond
to rotations of the arms and 1 to longitudinal transfers. In many cases of interest, the piece is a
curved metal sheet, and in others a three-dimensional object.
At the initial moment, the robot grabs the piece, which is at rest, at a certain point and
orientation, and leaves it at rest at another given point and with a specific orientation, also, at
the final instant. During its movement, the piece can suffer reversible and irreversible
deformations caused by both mass forces (gravitational and inertial) and surface forces (those
that the robot exerts to move it and those of the action of the air) that act on it. The company
wants that the resulting motion does not cause irreversible deformations of the piece and that
the time between the initial and final moment does not exceed a certain threshold.
Certainly, the problem is complex and is rarely addressed in the scientific literature. Although
there is abundant literature on the trajectory design of a piece moved by a robot with varying
degrees of freedom, the deformations caused by mass forces or friction are generally not taken
into account.
This is certainly a matter of practical interest to the manufacturing industry and it should also
be of interest to the scientific community.
Due to its complexity, we understand that the problem cannot be solved in as limited a time as
the 5 days of the ESGI meeting, but in this time, the first steps can be taken to solve it in the
future.
Therefore, we propose to limit the objective of the problem to be addressed during the ESGI
days and propose the following tasks:
•

Perform a literature search on research in this area. Search also literature on geometry
paths that avoid non-progressive changes in accelerations. Explore available software
to calculate forces and deformations due to mass and surface forces of moving bodies.

•

Define a simple case of the problem: for example, the movement of a "longitudinal"
piece, held at one end, to a body that can move in a direction perpendicular to that of
the force of gravity, and can rotate the piece in the plane defined by the direction of
motion of the body and that of the force of gravity.

•

Write the equations of movement of the body-fluid system, in the most general case
possible, by determining the stresses and deformations suffered by a body due to the
forces of mass and friction acting on it when being moved by another.

•

Implement a simplified problem model in any of the programs explored.

•

Propose a draft of one or more possible research projects for a more complete study of
the topic.

