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Automating a Transmission Assembly Line Test Stand

Category:
Production Test

Products Used:

LabView™ Software

PC-DIO-24 Plug-in card

AT-MIO-16E-10 Multifunction data a@uisition card

The Challenge: Automating a test stand on an automotive production line to perform quick, acarate, and
repedable function testing of automatic transmisgon components during assembly.

The Solution: Using LabVIEW™ and National Instruments data aquisition (DAQ) cards to colled and analyze
data from a transmisgon while communicating various test operations and results to a programmeble logic controll er
(PLC).

Abstract/Introduction

Function testing during assembly is a mmmon pradice in the aitomotive industry, making assembly lines faster,
more dficient, and pushing quality standards higher than they have ever been. In one particular assmbly line there
is a station, which tests the torque requirements and functionality of certain components in an automotive
transmisgon. The eisting method cdled for manual testing by an operator, using items such as a torque wrench
and a astom function test box. This “single point” method is dow, inefficient, and produces littl e information
about the charaderistics of the part being tested. A few attempts were made to automate this gation, but when they
could not meet the requirements of the test, we were contraded to write adata aquisition solution using National
Instruments LabVIEW™ software.

Hardwar e Design

With National Instruments plug-in DAQ cads arealy in place LabVIEW™ software provided us with the power
and flexibility to provide a ost-effedive solution for automated testing of automotive transmisson components.
The LabVIEW™ based Human-Machine Interface (HMI) consists of three simple screens: the Main Screen, the
Model Setup Screen, and the Deadweight Calibration Screen.

The Main Screen displays the torque, angle, and the other vital data mlleded during the seven-second test (Figure
1). This sreen also displays pasdgfail status, cycle cunters, fault information, and a graphicd representation of the
data aquired by the DAQ card. A marqueelists useful information during failures of hardware faults, taking the
guesswork out of troubleshoating.

The Model Definition Screen allows the enginee to creae or edit the testing criteria for the different models
asembled in this production line. File storage caabiliti es all ow for different setups to be saved and re-loaded for
ead model.

The Deadweight Calibration Screen adds to the reliability of the system, providing a deadweight method for
acarrately cdibrating the torque sensor through its entire range. This <reen cdculates the cdibration curve and
alows the user to set the parameters for the AutoCal fedure.
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AutoCal is afeaure that was added after the
customer saw the power and flexibility of the
LabVIEW™ programming environment. The
signal conditioner for the torque cdl was modified
so that the PLC could apply a shurt resistor to the
sensor. We were cdled upon to program this
fedure to perform an automatic cdibration of the
torque sensor after so many cycles or fail ures or
any other time the PLC requestsit. Theresultsare
displayed on the Main Screen for aquick and
effortlesschedk as to the reli abilit y of the data and
the operation of the torque sensor.
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Conclusion

The automation of this test stand produced :
dramatic results. The most important result being '
that the gycle time for the entire test was reduced oy N

to lessthan eight seconds. Also, by displaying
torque, ange, and other datafor the entire test
cycle, LabVIEW™ helped identify misalignment Figure 1: Main screen

problems associated with other stations on the

asembly line. National Instruments plug-in DAQ cards and LabVIEW™ software helped provide apowerful and
reliable Graphicd User Interfacefor this automated test stand.
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