Meca500 Robotic Arm Developments Towards Astromaterials
Curation Applications
T. R. Cowden1, C. J. Snead1,2, J. H. Jang2, F. M. McCubbin3
1JETS,

NASA Johnson Space Center, Mailcode XI2, 2101 NASA Parkway, Houston TX 77058, 2Texas State University, San
Marcos, 601 University Dr, San Mar-cos, TX 78666, 3NASA Johnson Space Center, Mailcode XI2, 2101 NASA Parkway, Houston,
TX 77058, USA.

Introduction
As a part of the ongoing efforts to develop new tools and techniques for micro-scale astromaterials curation[1], we are developing a variety of
manually and electrically controlled micromanipulation systems. Most current particle handling techniques require manual manipulation, and in some
cases are entirely freehand. The motorized manipulators commercially available are restricted to three degrees of freedom and use proprietary control
systems. In order to overcome some of these limitations, we have been testing robotic arm designs with multiple degrees of freedom. Here we report
recent developments using the Meca500 robotic platform by Mecadamic.
The Arm

End Effectors

The Meca500 is a briefcase-size industrial robotic arm with a range of motion reaching 26
cm and six degrees of freedom. It is also capable of 5 m of repeatability, and testing
indicates it is capable of 1 m increments of motion.

Initially, The end effectors for the arm were designed to connect
directly to the arm.

We have bypassed the proprietary control system for the Meca500 by using RoboDK, a 3rd
party software, allowing us to control the arm via real time user operation of the arm.

More recent designs, however, connect by a dovetail joint allowing
the end effectors to be swapped out on the arm quickly and easily.
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The Software:
The Software was designed and developed to integrate the video
output of one or more USB microscopes, allowing the user real time
control with real time views from multiple angles.

Next Steps:
• Modification to make system materials compliant with current curation
systems.
• Continued development of end effectors (e.g. microscope slide gripper,
gripping jaws for sample containers) through an iterative design process.
• Software development to support a variety of specific operations, both in-situ
and through remote operation.
Developments in progress include robotic arm control via USB game
controller and the option to switch between prerecorded locations of
interest.

• Adapting and customizing glovebox and tool arrangements to take full
advantage of the robotic arms.

References: [1] McCubbin F. M. and Zeigler R. A. (2017) Hayabusa 2017 Symposium of the Solar System Materials. [2] C. J. Snead et al. (2018) LPS XLVIII Abstract #2572

