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FLATNESS MEASUREMENT/CARTESIAN ROBOT/PLC

In the manufacturing of electrical devices, the flatness of the metal sheet
which is a component of the devices is strictly controlled in the production line.
Generdly, the flatness of the metal sheet can be measured using dial gauge, a human
needs to hold and move the gauge to the measuring position on the sheet. The probe
of the dial gauge needs to touch the sheet surface, causing scratches on the surface.
This paper presents the design and prototyping a flatness measuring device using two-
axis robot. This device mainly consists of atouch screen user interface, programmable
logic controller (PLC), a two-axis Cartesian robot, and a laser probe for the flatness
measurement. The prototype system starts to work by recelving the start command
from the user via the touch screen. The PLC executes the program based on a logic
control and transmit the output signal to drive and control a servo motor of the robot.
Then, the robot arms move to 280 specified positions, and the laser probe that attaches
at the end of robot arm scans and measures the height of the metal sheet at each
positions. The flathess is expressed as the subtraction of the minimum height from the
maximum height. This prototype was tested by measuring the flatness of ten standard
metal sheets. The flatness measured using the prototype was also compared with that

measured using dial gauge. As the results of the experiment, the prototype measures



the flatness without touching the sheet surface. Using the arithmetic tolerance stack
up analysis and the measurement system analysis, the error of flatness measurement
of the prototype is 0.04153 mm which is within the control limit of 0.2 mm.
Moreover, the prototype can reduce the measurement error about 16.58% compared

with the dial gauge measurement.
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