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Produ ction Test of Seating Systems 
By Matthew Eurich 

ATE Division Manager 
Wineman Technology Inc. 

The Challenge 
Develop a seat test system that is flexible and expandable yet easy to use and reliable. 

Introdu ction 
Seat design, assembly and validation has become increasingly complex.  Seats include not only 

motors to adjust position; they also include electronics 
communications modules, sensors, side impact air bags and other 
safety devices.  During production all aspects of seat functionality 
must be verified prior to installation in a vehicle.  Often defects can 
be repaired quickly and inexpensively right on the production line 
whereas, a similar defect found on a seat in a vehicle may cost 
more than a thousand dollars to repair.  
 
Challenges in the development of an automotive seat production 
test system include factors common to many manufacturing 
environments such as cycle time, rapid configuration for new parts, 
flexibilit y, interconnectivity to the production system, data archival 
and overall system reliabilit y.  

 
The specifications for an effective system included:  

¾� Abilit y to run any combination of memory, power or manual seats with any set of options 
simultaneously. 

¾� A 80 second cycle time to test two seats of any type or configuration 
¾� Abilit y to get part numbers from the production management system, a local bar code or 

manual entry. 
¾� Abilit y to maintain a seat database and automatically configure the test system for 

different seats and features. 
¾� Abilit y to multitask and run multiple tests simultaneously. 
¾� Automatic communication to an SQL server to save test results. 
¾� Power supply and wire size will not limit the number of motors to run simultaneously.  

All components designed for high current capabiliti es (30 amps). 
¾� Abilit y to receive a seat in any position, test it and put it in ship position. 
¾� Built i n repair mode to troubleshoot any defects found at the test system if necessary. 
¾� Interchangeable cables and connectors to minimize spare parts. 
¾� Real time display of test data. 
¾� Descriptive error and reject codes. 
¾� Ease of use. 
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System Design 
The test system is fully PC based utili zing National Instruments hardware and software.  
LabVIEW software was selected 
because of its robust multitasking abilit y 
as well as ts abilit y to integrate DAQ, 
databases and complex calculations. I/O 
includes Fieldpoint modules for 
switching, resistance and low-speed 
readings and a NI-6024E 12-bit DAQ 
card, current shunts and 5B signal 
conditioning modules to collect current 
waveforms.  Data collected is analyzed 
in real time to determine pass/fail . 
 
It is designed to run tests on two seats 
simultaneously and can accommodate 
any combination of optional equipment 
on either of the seats.  All tests include 
user configurable limits, which are selectable for each seat model number.  To start a test the 
operator scans the pallet with a bar code reader and the system retrieves up the correct test 
configuration from a database.  Once, the test starts it runs fully unmanned until the system prints 
a label indicating pass/fail . 
 
High current capabilit y is required to drive the 4 seat motors at a constant speed even when a 
motor stalls.  Stall currents can exceed 25 amps for each motor.  To provide stable power, two 

2000 watt power supplies were used to 
power the seat motors and two additional 
150 watts power supplies provide to power 
the optional heater modules. The system 
also utili zes low gage wire and mercury 

wetted contacts to minimize voltage drop.  Any variation in the power delivered to the motors 
can cause a false failure; therefore voltage and current are monitored throughout the test. 
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In addition to verifying each seat motion is performed within specified time limits, several other 
test are performed.  Resistance is measured to determine proper functionality of the seatbelt 
chime, side impact airbag and the seatbelt pretensioner.  The function of the heater module (if 
equipped) is tested by measuring the current draw after a 20 second warm up period.  If the seat 
is equipped with a memory module, class II communication is used to verify proper memory 
prom ID, software revision level, memory 1, memory 2 commands, position sensor function as 
well as the standard seat functions. 
 

Once a test is complete and a label has been printed, data is an SQL server and archived for 
future use.  The production management system then sent to releases the seat to be packaged for 
shipping.  If the seat did not pass it is sent to a repair station where another test system allows the 
operator to make repairs to the seat and continually run each test until  all tests pass.  The system 
generates specific messages to help guide the operator in making repairs.  Once all tests pass the 
seat is looped back through the system and must pass at the initial test station.   Communication 
with the production allows the test system to seat identify the seat throughout the process. 
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Conclusion 
As with many test applications, many changes were made in the sequence of operations and test 
requirements during the course of the project however, because of the flexibilit y inherent in the 
design changes were made quickly with very littl e schedule or cost impact.  Also, since our 
engineers were able to work with flexible software tools that were familiar to them, total 
development time for this system was reduced from the predicted 16 to 18 weeks to about 12 
weeks.   
 
Other aspects of the test also benefited from the robust features available our PC based system 
architecture.  Due to LabVIEW’s abilit y to multitask several tests could be run simultaneously 
and many seats require only 50 seconds to test with a worst case of 70 seconds.  This was a 
significant improvement in the required 80-second cycle time.  LabVIEW also streamlined 
combining devices such as label printers, DAQ cards, bar code readers, databases and high speed 
analysis.  The combination of LabVIEW software and National Instruments I/O allowed us to 
design and build a system that is exceptionally flexible and reliable. 
 


