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

Introdu ction

Seat design, assembly and vaidation has become increasingly complex. Sedsinclude not only

motors to adjust pasition; they aso include dedronics
communications modues, sensors, sideimpad air bags and aher
safety devices. During production all aspeds of sea functionality
must be verified prior to installationin avehicle. Often defeds can
be repaired quickly andinexpensively right onthe productionline
whereas, asimilar defed found ona sea in avehicle may cost
more than athousand ddlarsto repair.

Chall enges in the devel opment of an automotive sea production

| test system include fadors common to many manufacturing
environments such as cycletime, rapid configuration for new parts,
flexibility, interconredivity to the production system, data achival
and owerall system reliability.

The spedficaions for an effedive system included:
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Ability to run any combination d memory, pover or manual seas with any set of options
simultaneously.

A 80 semndcycletimeto test two seds of any type or configuration

Ahility to get part numbers from the production management system, alocd bar code or
manual entry.

Ability to maintain a sea database and automaticaly configure the test system for
different seds and feaures.

Ability to multitask and run multi ple tests smultaneoudly.

Automatic communicaionto an SQL server to save test results.

Power supdy and wire size will not limit the number of motors to run simultaneously.
All comporents designed for high current capabiliti es (30 amps).

Ability to receve ased in any pasition, test it and pu it in ship pasition.

Built i n repair mode to troubdeshoa any defeds foundat the test system if necessary.
Interchangeable cdles and connedors to minimize spare parts.

Red time display of test data.

Descriptive aror and rejed codes.

Ease of use.



System Design

The test system isfully PC based utili zing National Instruments hardware and software.
LabVIEW software was sleded
because of its robust multit asking ability
aswell astsahility to integrate DAQ,
databases and complex cdculations. 1/0
includes Fieldpant modues for
switching, resistance and low-speed
readings and a NI-6024E 12-bit DAQ
cad, current shurts and 3B signa
condtioning moduesto colled current
waveforms. Data wlleded is anayzed
in red time to determine pasgfail .

It is designed to run tests ontwo seds

simultaneously and can acammodate

any combination d optional equipment

oneither of the seds. All testsinclude

user configurable limits, which are seledable for ead sea model number. To start atest the
operator scans the pall et with abar code reader and the system retrieves up the crred test
configuration from a database. Once, the test starts it runs fully unmanned urtil the system prints
alabel indicaing pasdfail .

High current cgpability isrequired to drive the 4 sea motors at a anstant speed even when a

motor stalls. Stal currents can exceel 25amps for eady motor. To provide stable power, two
2000watt power suppdies were used to
power the sea motors and two additional
150watts power suppies provide to power
the optional heaer modues. The system
also utili zes low gage wire and mercury

wetted contads to minimize voltage drop. Any variation in the power deli vered to the motors
can cause afalse failure; therefore voltage and current are monitored throughou the test.



In additionto verifying ead sea motionis performed within spedfied time limits, several other
test are performed. Resistanceis measured to determine proper functionality of the seabelt
chime, sideimpad airbag and the seabelt pretensioner. The function d the heaer modue (if
equipped) istested by measuring the aurrent draw after a 20 secondwarm up period. If the sea
is equipped with a memory modue, classll communicaionis used to verify proper memory
prom ID, software revisionlevel, memory 1, memory 2 commands, pasition sensor function as
well asthe standard sea functions.

Once atest is complete and alabel has been printed, datais an SQL server and archived for
future use. The production management system then sent to releases the sed to be padkaged for
shipping. If the sea did na passit is $nt to arepair station where ancther test system al ows the
operator to make repairs to the sea and continually run ead test until all tests pass The system
generates edfic messagesto help guide the operator in making repairs. Once dl tests passthe
sed islooped bad through the system and must passat the initial test station. Communication
with the production al ows the test system to sed identify the sea throughou the process



Conclusion

As with many test appli cations, many changes were made in the sequence of operations and test
requirements during the aurse of the projed however, because of the flexibility inherent in the
design changes were made quickly with very littl e schedule or cost impad. Also, sinceour
engineaswere aleto work with flexible software toals that were familiar to them, total
development time for this s/stem was reduced from the predicted 16to 18weeks to about 12
Weeks.

Other aspeds of the test also benefited from the robust feaures avail able our PC based system
architedure. Dueto LabVIEW’ s ability to multitask several tests could be run simultaneously
and many seds require only 50 seands to test with aworst case of 70 seaonds. Thiswasa
significant improvement in the required 80-seandcycletime. LabVIEW also streanlined
combining devices such aslabel printers, DAQ cards, bar code readers, databases and hgh speed
analysis. The combination d LabVIEW software and National Instruments 1/O all owed usto
design and buld a system that is exceptionally flexible and reliable.



