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PLAST CONTROL PROCON DIAGNOSTICSTOOLS
for ACTUATOR MAINTENANCE

The purpose of this document isto instruct the user on the avail able tools to determine
If the air ring actuators are responding properly.

There ae several screens for feedbadk onhow the aduators are moving and there are severa ways that
atrained maintenance personnel can test for individual aduator movement or a awmplete ar ring test.

When the PRO-CON system has had maintenance performed it is absolutely imperative that the air
ring access cover is secured in place to keep foreign objects from blocking the movement of the
actuators. If it isrequired to remove the cover for maintenance then as soon as possible the access
plate needs to be reinstalled after the service is completed.

If an operator is questioning whether one or more of the aduators are responding properly asimple
understanding of how the aduators work and what they are cgable of doing to film can generally
answer most questions.

Simple description of the actuator function

There ae aset number of aduatorsinstalled inside the ar ring that can be astomaticdly moved by the
control system. When the system isfirst started all of the ad¢uators are moved to amiddle or start
pasition, this can also be referred as the zero pasitionin PLAST-CONTROL documentation. These
aduators move adlider that isin the path of the upper chamber air flow and can vary the volume of
codling air that is delivered to the film. Because it is physicdly impossble to keegp air from traveling
from ahigh presaureto alow presaure aeait isimpossble to have one actuator in a maximum
pasition (open or closed) and the aduator right next to it in the maximum oppaosite position. Thisis an
important indicaion that an aduator isredly nat moving or the setup isincorrect. Thiswill be
explained further.

By moving these actuators based upona profile measurement feedbadk the ar ring will attempt to
reducethe thick and thin areas in the film. Thisis dore during the blow up d the film. By looking at
the locaion d the actuators on PRO-CON Graphics screen most of the time the operator can tell if the
aduators are moving properly or if one of them is guck andis not moving. Thereis limited feedbadk
onthe aduatorsthat indicae thered position. There are only three positions that are reported to the
computer the rest of the locdions are assumed. These three pasiti ons are maximum opened, maximum
closed and middle or zero pasition.
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Hall Sensor

Actuator 'Hall' type

step motor ™k

LED green: actuator in outer working range 550-850

LED red: actuator in inner end of range position (air channel open)
Both LED's are off if the actuator is in inner working range of 50-550
Both LED's are on if the actuator is in outer end of range paosition

(air channel closed).

"
%

working range 50 - 850

inner outer

Typical aduator
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The &ove PRO-CON Graphics sreen showsthe position d al of the aduators. Thisexampleis
typicd and showsagood running air ring. There are nolarge variations in pasition from one aduator
to another. They generally are located in the inverse locaion to what the Original Profile looks like &
the top d the screen.

If the AUTO POSITION function has not been run and thereis atwist in the film that makes the
measurement point different to the controlli ng point then after awhil e the actuators will show an
up/down pattern al the way aaossthe screen. Thisisnat an indication that the aduators are stuck and
nat moving but that there is a misalignment in the measurement. If thisis sen then please press
ACTUATOR = MIDDLE POS button and when they are finished moving presSSAUTO POSITION push-
button.

If only one of the aduatorsisin the maximum position up @ down and the aduatorsto the left and
right arein atotally different location then this could be an indicaionthat it isnot moving in the ar
ring but on the screen the computer shows it moving.

Since asmall motionin the a¢uator positionwill cause achange in the film thicknessat that location
it ispasgble to go into a service screen onthe mwmputer and move any one of the dementsto a new
locetion by specifying how far to move the dement. This shoud orly be done by atrained personrel
asthiswill cause a tange in the films quality if the aduator does move.

A trained personwill know how to enter into the service screens by entering in the required passwvord.
The proper locationwill beinthe PROFILE-CONTROL SERVICE and then the ACTUATOR
SERVICE selection to get to the screen below.
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By selecting ENTER INDIVIDUAL ACTUATOR_DIGITS functionit will bring you to the foll owing screen,
thiswill alow youto move any one or as many aduators as desired. It only makes sncein thistest to
move the aduator that isin gquestion since areadionto the film at the aeaof that acuator isthe
desired results. If more actuators are moved especially in the same aeathen a positive @mnclusion
canna be make.

ACTUATOR-SERVICE 16:32 11-17.2008
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By moving the aursor to the desired actuator and entering the anourt of movement and ressng
ENTER and then amessage will be displayed asking for ENTER again or ESCAPE to cancd the
seleded actuator will immediately move. The @mlumn to the right of the actuator number will display
the aurrent location. The possble movement rangeis from 50to 950with 500 keing the midde
pasition. If the aurrent positionis 375and you want to open the aduator to allow maximum air flow
which will make the film thicker then enter a—325 which would move the actuator to the 50 pasition.
At this paint the ad¢uator moves and nov you must wait for anew profil e update to seethe reaction.
Make sure there has been enough time to all ow the film to go from the die to the gauge measurement
locaion, which will vary acarding to the line speed.

If the film then becomes thicker, profil e increases nea the location d the actuator then this aduator is
moving. Next go back to the same screen for that actuator and enter 900 which will make the actuator
move full closed. Thiswill cause the film to become thinner in the same area Again look at the profile
display lookfor areadion. If in either case no changein the film profile for that areais naticed then
the acuator is probably not moving either totally or only asmall amourt. At thistime the rred cover
can be removed so the actuator can be serviced.
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ACTUATOR-SERVICE 16:32 11-17-2005
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Example: Move aduator 14 from paosition 352to 402
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Full air ring test without a bubble

Thereisatest feaureinthe ACTUATOR SERVICE seledion screen cdled K-V: AKTIVATE
HALL-TEST-MODE (4-6 min!).
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Thistest will move eab aduator individually to the fully opened and fully closed pasition and then
badk to the middle position. These three points of travel have afeadback that the cmputer looks for as
apositive indicaion that the aduator actually moved. Additionally the number of steps that the stepper
motor tookis courted and arange is compared to atypical movement. When all aduators have been
tested there is an additional screen that will report the findings. Select K-V: DIAGNOSTICS HALL-
SENSORS & HALL-TEST from the ACTUATOR SERVICE page. If thetest is gill running when
this creen is €leded then it will be blank. Oncethetest isfinished it will automaticdly update with
the new test results.

6o 8



PLAST-CONTROL Inc. ¥ SICONTROL

65 Parker Street
Newburyport, MA 0195

Tel: (978 4620306 Fax: (978) 4621425

HEERICONTROL | ACTUATOR-SERVICE 8:01 11-16-2006
STATUS K-V GTK Rel.K6c.388983
HR SMPO ST EH ECAL POSZ POSE —— HR SHMPO ST EH ECAL POSZ POSE
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K-V: DIAGNOSTICS HALL-SENSORS & HALL-TEST screen

Description d report columns
Nr = Stepper motor number ...
SMPO = Stepper Motor POsition (target) 50..9%
ST = adua STatus of the hall-sensor (0...3)
1=rea Zero position (fully retraded = full air to the film) reached. Stops motor
0= somewhere between Zero & Middle position
2= somewhere between Midde position and end paition
3= end pasition, stops motor

pbysically (starts left with the Zero pasition and stop at the right with the end pasition,
ead dgit represents more or lessone millimeter
1000022223
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EH = Error Hall sensor
G= ok.
E Internal Reset, too many steps needed for any action.
2= Too many steps needed to get to the cdibration pasition (=500 digits = reference)
e.g. motor sticking, but nat totally stuck.
3= Zero Positionreadied bu this was not expeded (e.g. going to end pasition).
= SHU hall sensor or plug bad.
4= End Position readed bu this was not expeded (e.g. going to Zero pasition).
5 Too many steps needed for this Test-Cycle (timeout) = motor stuck.
6= Error in deteding Hysteresis of hall sensor in midd e position
(stepping from paosition Oto 2,then moving badkwards (typically 50steps) before the
dl sensor goes from 2 to Oagain. If more than 100steps are needed -> error.
7..% not used.
ECAL = Last error of positioning (only renewed if "aduators->zero" is sleded and the alge from
Qo 2isfound.The ECAL isthe number of steps between the target paosition and the actual
pasition adually found by tracking badk when moving to the reference =cdibration paition
POSZ = Stepsdore until the ZERO sensor was found( = range of possble movement)
relative to the reference =calibration position, typically between 420and 580.
POSE = steps dore from the reference position to the end sensor, typicdly between 370 .. 500.

After thistest has been runif the value under the column EH contains all 0 then the aduators are
moving and they al readhed the full open and close position and returned to the midde. The other
columns can contain values that describe how many steps the motor took to read thase positions and
will not always have the same value.

Remove the cover that the fail ed actuator is under and try to move the shaft of the stepper motor by
hand. It shoud turn freely and dight clicks shoud befelt asit turns. If it is duck then loasen the two
hex screws that hold it in place ad whil e the screws are loose turn the shaft. If it now turns, look for
debrisin the aea. The actuator may need to be removed and the aeamay need to be vacuumed. The
screws need to be fully removed before the aduator can be pulled ou. Be caeful of the wires that are
attached to the SHU feadbadk board as they can be damaged and canna be repaired. Reinstall the
aduator and pu the screws in with minimal torque and then go to the ENTER INDIVIDUAL

ACTUATOR DIGITS function describe & the beginning of this document. Move the aduator fully open
and close. If it does nat stick then tighten the screws fully and move the acduator again. If it passesthe
test then perform the K-V: AKTIVATE HALL-TEST-MODE (4-6 min!) again.
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