Mirror Button Placement and Marking Robot

OVERVIEW
The Button Placement and Marking Robot cell was installed to automate
placing the rearview mirror holding button and to draw lines and tick marks
on various windshields. The lines and tick marks are to guide the operator in
placing acoustic strips on the windshield. The system consists of a six-axis
robot, two cameras, a PC-based HMI, and a PLC. The rearview mirror
buttons are presented to the robot on a reel. This reel unwinds and places a
button for pickup by the robot. The reel unwind system is controlled by the
PLC. The first camera verifies that the proper button is being presented for
the current windshield and also locates the button and sends offset to the
robot via an Ethernet connection. When a windshield is indexed into
position at the robot, it is clamped in place and ready for the robot. A second
camera looks for the pad where the button is to be placed and sends a second
set of offsets to the robot. The robot then picks up the button using the
offsets provided by camera one and places the button on the windshield
using offsets from camera two. The robot then traces out the acoustic lines

and tick marks at the proper locations on the windshield. An automatic paint
delivery system was designed into the tooling to provide the marking paint
for the acoustic strip and tick marks. The tooling was designed with grippers
for the button on one side and the paint delivery system on the other side. So
after the button has been applied, the wrist rotates 180 degrees for marking.
I2T’s work on this project consisted of doing the design of the HMI, PLC
logic, robot software, and tooling. We provided both electrical and
mechanical drawings and users manuals. We wrote all of the software for the
cell including the HMI, the robot, and the PLC.

TECHNICAL DETAILS
We used a GE Fanuc M-16iB robot with an R-J3 controller for this project.
The robot was inverted mounted due to lack of floor space in the cell. Both
KAREL and Teach Pendant Programming (TPP) were used to program the
robot. The robot interfaced to two PixeLink PL-A776 cameras via Ethernet.
These cameras provided part recognition and part position information to
both the HMI and the robot. The robot also interfaced to an HMI computer.
The HMI provided part selection and various part positions and offsets. The

HMI software was written in Visual Basic. The User’s Manual for the HMI
has been included in this document. Overall control of the cell was done
using a Modicon Quantum PLC. The PLC controlled indexing of the
windshields into and out of the cell, clamping of the windshields, control of
the button reel feeders, and control of the robot. Two reel feeders were
needed so that buttons for two different parts could be presented to the robot.
The PLC keeps track of the type of button in each reel feeder and instructs
the robot which reel feeder to retrieve the next button from.

Cycle time is critical in this application because the robot cannot be the
critical path for the line. This means that the windshields must be cycled into
and out of the robot cell based on other line parameters and not on the robot
cycle. Much work went into minimizing the robot cycle to insure that the
cycle time was well below the rest of the line. The following is an I/O list
for the robot.

