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How it Works
PROJECT OVERVIEW
The purpose of this project is to
design, build, and test a
competitive and reliable
prototype of a 4-axis SCARA
Robot, in order to take advantage
of a currently profitable and
growing market.
The constraints of the project
include:
• The project must be an
independent unit, separate from
the Micro-Vu Excel measuring
machine.
• The SCARA Robot must operate
in four axes of motion.
The objectives of the project
included:
• Be capable of covering a
workspace of multiple 650mm
Micro-Vu Excel measuring stages
• Have an accuracy of ±1 mm
• Have a repeatability tolerance of
±0.5 mm
• Be able to lift a payload of 0.5 kg
• Easy to manufacture

A SCARA robot is a special subclass of
the robot family that uses angular
movements to move to a desired
location. The first two degrees of
freedom in the X-Y plane come from
two parallel, rotational joints 1 and 2.
While the final two degrees of freedom
are composed from the THK BNS Ball
Screw/Spline allowing for linear and
rotational motion all in one package.

Test Results
Placement Accuracy
±1.3 mm
Repeatability
±12 µm
Max Load Test
11.6 kg

Control System
The Precise Automation’s Guidance
2420C Controller was selected to
control this project. This controller
has a kinematic conversion unit
built into it, allowing it to take an
user inputted Cartesian location and
converting it to the appropriate
SCARA motion of each motor and
joint.

Cycle Time
1.2 seconds

Final Product

The controller has a 20-amp
maximum draw which is well
above the need of any of the
motors. It also has the ability to run
off of 120V or 240V depending on
the need.

Motor Selection

Future Outlook

For joints 1 and 2, Harmonic Drive SHA servo
motors with absolute encoders were chosen. This
choice was made because of the ease of having an
all in one package. This package consists of a
harmonic gear reduction giving zero backlash, cross
roller links which are able to handle high moments,
and the servo motor itself.

Due to lead times some of the major
components were oversized to what
the manufacturer had in stock. This
made the project heavier where it
was not needed. It is also a first
iteration prototype, having plans to
further develop this idea into a more
streamline and efficient design.
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