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1. Introduction

1.1. Blown Film Extrusion

Blown film extrusion is the process of extrudinggic through a circular die and

blowing the melted plastic into a bubble-like exgian. The bubble is pulled upwards
until it passes through a nip-roll where it is téated to create what is known as lay-
flat of blown film. At the end of this process tlag-flat is winded on reels.

Extruding the plastic through the die can be dosiaguseveral extruders in order to
manufacture multi-layer films with each layer beim@ade from different materials

with different properties.

The bubble size, in the blown film extrusion, ispdeded on the amount of air
introduced into the bubble and the position of Bocation cage (if exists). The air

inside the bubble can be continuously exchangedHhmst is known as IBC (Internal

Bubble Cooling) system. Cooling the air inside thable helps cooling the plastic
faster and, by this, enables increasing the praomtutihroughput.

Manufacturing film by this process gives the apilib regulate the film’s width and
thickness by controlling the volume of air insithe tbubble, the output of the extruder
and the speed of the nip-roll.

1.2. Line Control

Sysmetric’'sLine Control systems are designed to control the different syidbems
which involve the blown film production line in agdto manufacture the film with
the desired properties. The different sub-systemiscantrols are:
e Raw material handling — can be done by one of tystesns:
o Graviman- loss-in-weight follow-up on the extruder thropgh
0 CD Series- batch type gravimetric dosing units for preparaefined
mixtures of raw material. The extruder’s throughputletermined and
monitored by the batch preparation rate.
Material handling can also include conveying thev renaterial to the
GravimariCD and to the extruder.
e Extruder — controlling the extruder speed.
e |BC and calibrator cage — controlling the air exud inside the bubble and
the calibrator position to form the desired widfHay-flat.
e Nip-roll — tuning the nip-roll speed for the desifgleter/Minute.
e Tension and Winder — adjusting the tension rolld @mder speed to tense the
lay-flat and wind it on the reels.
e Temperature — controlling the temperature of theueber, the die and the
tension rolls.
¢ Remote control — setting parameters to the prodadine and data acquisition
from a remote POMinuman software).

www.sysmetric-ltd.com -4 -
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By controlling and monitoring those sub-systems,Ltime Controlcan ensure a film
production with specified properties of:

e Width

e Thickness (gram-per-mater)

e Layers Ratio (in multi-layer production lines)

The different models of Sysmetric’kine Control systems involve different
combinations of the above mentioned sub-systemghefproduction line and can
control part or all the parameters of the blowmfil

1.3. 3 Layers with CD

The 3 Layers with CDis Sysmetric’s system for blown film productionds with 3
extruders for manufacturing 3 layers film. Thisteys involves the following:
e 3 CD Seriesgravimetric dosing units (the CD model is selectedit the
production line throughput).
e Control on the speeds of the 3 extruders.
e Layers ratio — adjusting the relative speeds of ékruders to receive the
desired layers ratio.
e Thickness — adjusting the extruders speed to recéie desired film’'s
thickness defined by gram-per-meter.

1.3.1. CD Series Gravimetric Dosing Units

The CD Seriesgravimetric dosing units are Sysmetric’s solutimnraw material
dosing for extrusion and injection molding procasséhe CD doser reduces material
cost, utilizing its high accuracy to lower the ambwf expensive additives in the
product. The batch weighing nature of the dosegrsftalibration-free operation and
up-to-the-gram accumulation of raw material flowitigrough the system. The
mechanical simplicity of the CD series units, atedgractical design, ensures easy
maintenance-free operation. The control unit of @@ doser combines automatic
adaptive tuning and noise filtering algorithms witle ruggedness, open architecture,
and extensibility of an industry-standard PLC.

The CD Series dosing units are divided to 5 mofieldifferent capacities:
e CD100 for up to 100Kg/h
e CD400 for up to 400Kg/h
e (CD800 for up to 800Kg/h
o CD800HD200 for up to 1000Kg/h
o CD800HD400 for up to 1200Kg/h

Note: the stated capacities refer granulated materith @i5 Liter/Kg density and
may vary with different materials.

The Line Control operation principles are the same with all CD n®dnd this
manual refers all models. For detailed informatmnthe CD Seriesdosing units,
operation and maintenance, please refer to Sysiss@D Seriesuser manual.
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2. System Overview
2.1. Control Panel

Omron NS-10

Display

PROGRAM AARM  MAN LAYERS AUTO
LOCAL REMOTE  CANCHL RATO

,’——\\ ,’——\\

\\_/’ \\_/’
EXIRIDER A EXIRUIDER B EXTRUDER CLNE THROUGHPUT LNE SPEED
- + - + - + - + - +

Figure 2.1-1 — Control panel

The control panel of the system consists of thiedohg:
e Program key switch — select local control or renfe@control
e Alarm cancel push-button — mute alarms

e Layers control switch — select between manual doraatic control on the
layers ratio and the extruders speed

Extruder switch A, B, C — manual control on thereders speed

Line throughput switch — increase/decrease lineutpnput

Line speed switch — increase/decrease line speed

Touch screen display for programming and monitoring

www.sysmetric-ltd.com -6 -
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2.1.1. Layers Control
The layers control switch button selects betweerodes of operation:

1.

MANUAL (MAN)- this mode is used for maintenance and for tgdtive
operation of the extruders and the nip-roll. Instimode the speed of the
extruders and nip-roll are controlled manually fréme corresponding switch
buttons on the control panel. To manually test éktruders press the start
switch button of each extruder and increase/deer¢las R.P.M using the
correspondindEXTRUDER #switch on the control panel. To manually test the
nip-roll, press the nip-roll start push-button andrease/decrease its speed
using theLINE SPEEDswitch button. (When the extruders and nip-radl an,
their corresponding label in the control displagmtes to green).

LAYERS RATIG- in this mode the system controls the extrudeeed in
order to maintain the set layers ratio. This madased mainly when starting
the production in the line before switching to amétic mode. When working
in layers ratio mode turn theLINE THROUGHPUT switch to
increase/decrease the throughput or enter a valtreSET Kg/hrvariable in
the control display and use th&\E SPEEDswitch to increase/decrease the
nip-roll speed or enter a value to t&&T M/Min variable in the control
display.

AUTOMATIC (AUTOY)- in this mode the system has full control on lthe
and it maintains the set gram-per-metg/Nl) with the set layers ratio. This
mode is used for normal operation of the line. Wtihensystem is in automatic
mode use th&INE SPEEDswitch to increase/decrease the nip-roll speed or
enter a value to thBET M/Minvariable in the control display. The system will
automatically adjust the extruders speed to maintia¢ set gram-per-meter
(gr/M) and layers ratio.

2.1.2. Program
This PROGRAMswitch selects betwedr©CAL control andREMOTEcontrol.

1.

2.

LOACL — in local mode all the line settings are donengighe control panel
and the control display on the system’s controlroztb

REMOTE- remote mode is used when the system is connargedemote PC
with the Minuman software for remote control on the production pseters
and for data acquisition. When the system is setetnote mode the line
formula (layers ratio and gram-per-meter) can rotréplaced locally at the
control display and the material accumulators cah lme reset. Changing
formula and resetting the material accumulatoreemote mode can be done
only through theMinuman software on remote PC.

2.1.3. Alarm Cancel
The ALARM CANCELpush-button has two functions:

1.
2.

Inhibiting system alarm (R11 potential free conact
Display and toggle unresolved alarms on the coutisglay.

www.sysmetric-ltd.com -7-
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2.2. Control Display

‘ “_IF-I- =

e I}l'*':l L 3
. walne
[000000
[ - % - X X -

Figure 2.2-1 — Control display

The control display is a color touch-screen pakekry operation on the display is

done by pressing gently on the display. Activanigutton is done be pressing gently
on the display where the button is drawn. Changingieric values is done by

pressing gently on the display where the valuerigem.

2.2.1. Entering Numeric Values

Several screens (e.gINE screen) have one or more editable numeric itengs {lee
percentage of each layer). To modify the valuenotem, follow these steps:

1. Select the item that you want to edit by pressiegtly on the display where
that item is written. A pop-up screen with numeypad will appear on the
display.

2. Enter the new value using the numeric keypad.dfitbm has a decimal point,
use the ‘.’ key to move to the fractional part. Eaample, to enter 12.3, push
‘1, ‘2, *. followed by ‘3.

3. Press thénter key to confirm the change. The keypad screenclolbe and
the item will get the new value.

You can cancel editing by pressing theutton in the keypad screen.

Figure 2.2-2 — Numeric keypad

www.sysmetric-ltd.com
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2.2.2. Line Screen

The line screen is the main screen of the systdms 3creen shows the extruders
status and the production parameters. PreskIME button to switch the display to

the line screen.
SET |ACTUAL Kag/hr

Ex1 |28, 04| 19, 9% 15. 1
Ex2 |G, 14| 6. 14 94,9
Ex3 | |70 B |28, 1% 16. 2

Kg/hr || 99,7 99.8 AUTO
MMim | 21.8] 21.8)
gr’M || 720 721

I LINE I I DIOSING DOSINGI I DOSINGI
LINE SERVICE MODEL CALIBRATE| SERVICE ACCUM MOMITOR DOSING

Figure 2.2-3 — Line screen

ALARM
LIST

The line screen shows the following data:
e For each extruderEk 1, Ex 2, Ex 8B— SETand ACTUAL percentage of the
total line throughput, curre®PMand the actual extruder outputiig/hr.
e Kg/hr—theSETandACTUALIline throughput.
e M/Min — theSETandACTUALIline speed.
e gr/M —theSETandACTUALgram-per-meter.

www.sysmetric-ltd.com -9-
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2.2.3. Line Service Screen

The line service screen is used for setting anditmamg parameters of the line’s
speed, selecting manual or automatic speed catibratode and it shows the total
working hours of the extruders and the line. Ptesd INE SERVICBoutton on the
control display to switch to the line service scre€he system will request to enter
the access password. The password is 4321.

CONTROL SPEED || AUTO.CALIBRATE || OFF
ACTUAL SPEED DATA CALIBRATE SPEED
117. = [MMin i
=1 @ MM = A MiMin
=1 A MMin . A [MMin
[, 1%
SET SPEED DATA WORK HOUER
11. 4 |Secend 39.7 Hours
OR. 5[ (mm 39,7 Hours
1 39.7 |Hours
[@. @ MM 39,7 Hours
o | ot | wooe | gaane] e | acou| o, [ cosive

Figure 2.2-4 — Line service screen

See sectiod.1 for complete details on the line service screen

www.sysmetric-ltd.com
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2.2.4. Model Screen

The system is using a control technique called “@tiad”. The modeling is a special
control technique that enables stable and accwat&ol. It is based on the actual
terms involved in the process, not like the geneaaltrol techniques (PID etc.). The
idea of the modeling technique is to evaluate thsswper revolution that the extruder
screw pumps. The model evaluation is capable ofllianthe screw nonlinearity as
well. All calculations are done in natural contmaimbers rather then physical terms
in order to obtain full accuracy (for that reasomg of the values will use “z” units).
To enter the model screen, pressM@DEL button on the control display.

ACCUM

CONTROL | SERYICE CALIBRATE] SERVICE MOMITOR

LINE | LINE

MODELl DOSINGl DOSING

DOSING | DOSH\JGI

Figure 2.2-5 — Model screen

The model screen holds all the parameters needetthidamodel operation. Refer to
section4.2 for full details on the model screen and thelehparameters.

www.sysmetric-ltd.com -11 -
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2.2.5. Dosing Calibration Screen

The dosing calibration screen is used for calibgathe weighing of the CD dosing
units. To enter this screen press B@SING CALIBRATbutton on the control panel
and enter the access password 4321.

g. B1v 7. 54y
AR oram 9929 [ram

2 Joram SHAR Jorem

Calibrate Mode Calibrate Mode Calibrate Mode

ATTENTION!!
Calibrate mode available only when the system is off.

DOSING
MOMITOR

LINE LINE

CONTROLl SERVICE DOSING

MODEL ACCUM

CALIBRATE] SERVICE

DOSING | DOSING

Figure 2.2-6 — Dosing calibration screen

See theCD Seriesuser manual for details on the calibrating thardpsnits.

www.sysmetric-ltd.com -12 -
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2.2.6. Dosing Service Screen

The dosing service screen is holding the parameieesled for the operation of the

CD dosing units. To enter this screen pressDRESING SERVICHutton on the
control panel and enter the access password 4321.

Manual Operation

Manual Operation

Manual Operation

System parameters | |System parameters| |System parameters

“HAEFLEA (gram <AL |gram LAEALE |gram
S35 gram 35 (gram S35 gram
3. [ASec 3. [AfSec 3. [1|Sec
<A Sy AL S yy AL A5 vy

LINE LINE
CONTROL | SERVICE

DOSIMNG

ACCUM MONITORl DOSING

CALIBRATE] SERVICE

MODELl DOSINGl DOSING

Figure 2.2-7 — Dosing calibration screen

See theCD Seriesuser manual for details on the dosing parameters.
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2.2.7. Accumulators Screen

The accumulators screen shows the total amoumstvwofmaterial that was dispensed at
each channel of each dosing units. To enter thieesc press thACCUM button on
the control panel.

L 04.210 DN AL
(4.5 Kg 0.4 Kg 14,10 Kg
(A0 [Kg B0l |Kg A |Kg
AN [Kg LI |Kg A1) [Kg
A Ko L [Kg A [Kg
RESET RESET RESET

Figure 2.2-8 — Accumulators screen

Press th&RESEThutton to reset the accumulators.

www.sysmetric-ltd.com -14 -
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2.2.8. Dosing Monitor Screen

The dosing monitor screen shows the actual worgerormance of the dosing units.
Through this screen it is easy to follow the batobparation cycle of the dosing unit
when searching for some malfunction in the systéfosenter this screen, press the
DOSING MONITOPRbutton on the control panel.

Channel ]_ Channel 2 Channel ]_
S rlA|gram =5 (gram DS gram
57 1|gram =55 gram DB |gram
i i Pt
B0 |Sec B0 |Sec A8 [Sec
| LAST BATCH | LAST BATCH | LAST BATCH
Set Act Set Act Set Act
b Wy | b2 Bek BL.0A% | BL. 12% bl | Bl BzE
210y | 2B, 98% 14.00% | 14.42% 2.0 | 12.B3%
14.00% | 14.50% 2800 | 24.48% 6. Ak o, 98k
5. 5% 8.51% . BEx A. B 24,08 | 23.90%
4, 0% 3. 97% W, BEx . B 7. Ak T, B2k
LINE LINE DOSING | DOSING DOSING
CONTROLl SERVICE MODELl caerae| service | ACCUM L onmor | DOSING |

Figure 2.2-9 — Dosing monitor screen

See theCD Seriesuser manual for details on monitoring the dosimgsuand the
batch preparation cycle.
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2.2.9. Dosing Screen

The dosing screen is used for entering $it€l dosing formula for each dosing unit
and it shows theACTUAL formula according to the last batch that the syste
prepared. To enter this screen, presf2XO&INGbutton on the control panel.

[ EEEEEEEEEEEE———————————————
_ _ _
| SET
2. @k B1. @% ol @%
21\ 14. 5% 12, 1%
14. 5% 28. 5% B. @
8. 0% . % 24, %
4. 1 . % 7. |
Total| [k Total MM Totall [l
Formula Replace Formula Replace Formula Replace

ACCUM

CONTROL | SERVICE CALIBRATE) SERVICE MOMITOR

LINE | LINE

MODELl DOSINGl DOSIMNG

DOSING | DOSING

Figure 2.2-10 — Dosing screen

See theCD Seriesuser manual for details on the dosing formula.
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3. System Operation

Normal production should always start with the tayeontrol inLAYERS RATIO
mode orAUTO mode. If the line is started IBAYERS RATIQhe system controls
only the layers ratio and the gram-per-meter masadjusted manually. If the layers
control is INAUTO mode the system controls both the layers ratiothadyram-per-
meter.

Starting the production is dune by the followingpst:

1. PressDOSINGon the control display to switch to the dosingescr. Check
that each CD unit is set with the correct dosingnigda. If not, enter the
correct formula and preg®rmula Replac¢o set the new formula.

Turn on the CD dosing unit of each layer.

Turn layers control switch tbAYER RATIOnode orAUTO mode.

PressLINE on the control display to switch to the line cohscreen and set

the layers ratio. Enter tHeETpercentage for extruder EX 1) and extruder 2

(Ex 2. Extruder 3 Ex 3 percentage is calculated and added automatitally

sum 100% layer ratio.

Activate the extruders by pressing the start pugtoh of each extruder.

Adjust theSET Kg/hr TurnLINE THROUGHPUTswitch to increase/decrease

the Kg/hr or enter the desired value to t8&T Kg/hrvariable in the control

display.

7. Press the nip-roll's start push button to activheeroll.

8. Pull the plastic film to the nip-roll and to thenaer.

9. Adjust the line speed. TuldNE SPEEDswitch to increase/decrease the line
speed or enter a value to tBET M/Minvariable in the control display.

10. Set the desired gram-per-meter by entering a valtlee SET gr/Mvariable in
the control display.

hwn

o a

If the system is iILAYERS RATI®node proceed with the following steps:
11.Using theLINE THROUGHPUTand theLINE SPEEDswitches, change the
extruders R.P.M and the nip-roll speed and brirgglite production close to
the desired gram-per-meter (as in 8teT gr/N).
12.Turn the layers control switch #®UTO. The system will take full control on
the line production and maintain the set gram-petemand layers ratio.

During automatic production the line speed can tienged using theINE SPEED
switch or by changing th8ET M/Minvariable in the control display. The system will
automatically adjust the extruders R.P.M to mamthie set layers ratio and gram-
per-meter.

www.sysmetric-ltd.com -17 -
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4. Service and Maintenance

4.1. Line Service Screen

The line service screen is used for setting anditmamg parameters of the line’s
speed, selecting manual or automatic speed catibhratode and it shows the total
working hours of the extruders and the line. Pthsd. INE SERVICBEbutton on the
control display to switch to the line service sere€he system will request to enter
the access password. The password is 4321.

1.

1.

2.

3.

CONTROL SPEED || AUTO.CALIBRATE || OFF
ACTUAL SPEED DATA CALIBRATE SPEED
117, & MMin :
=1 [ MMin <. 1 [MiMin
=1, @A MMin [A. (A |lin
B, 1%
SET SPEED DATA WORK HOUER
11. A [Secend 39.7 Hours
9A. 51 (mm 39.7 Hours
1 30,7 Hours
. [A Min 39.7 Hours
e | e | vove [ zeane | eosme [ acou| gese [ posive |

Figure 4.1-1 — Line service screen

4.1.1. Actual Speed Data

Maximum speed is the calculated maximum line speed. This vauealculated
based on the speed calibration.

2. Analog speed- the current line speed according to the anadpgti
3.

Digital speed- is the calculated line speed according to tlyialipulses. This
value is averaged over 30 seconds and thus icigraie only when the line speed
has not been changed for at least 30 seconds.

S.d. speed- the standard deviation of the line speed in gr@age units. This
value is calculated when the line is in automaditbcation.

4.1.2. Set Speed Data

Ramp rate— defines the time in seconds for ramping the petdn throughput
from O to 100%.

Length pulse distance the circumference in millimeters of the roll wlaehe
digital speed proximity switch is installed.

Length pulse per Rev the number of pulses that the digital speed ipribx

switch generates per one revolution of the roll reheis installed.

www.sysmetric-ltd.com -18 -
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4. Automatic start speed the minimum start speed of the nip-roll. Thifueas used
by the control to start the nip-roll when the progion is in automatic mode.

4.1.3. Auto Calibrate

The control system uses the analog speed for adileglthe extruders speed in order
to maintain the desired film’'s Kg/M. The analog egecalculated from the nip-roll's
motor driver reference voltage, tends to vary witine and does not maintain
stability. When the system is set to automaticbcation mode it uses the digital
speed sensor to continuously calibrate the anglegdsand, by that, maintaining the
correct extruders speed and correct Kg/M.

To enable automatic mode press &idTO CALIBRATEpush button in the control
display. The label next to the push button willplyy ON to indicate automatic mode.
Pressing the button again will disable the autornatide.

4.1.4. Calibrate Speed

1. Auto Cal. Range defines the allowed range of automatic calibrati
2. Manual Calibrate— manually calibrating the line speed. This calilan can be
done only when the automatic calibration is disdbl€here are two ways to
manually calibrate the line speed:
a. Measure the actual line speed with a measuringcdeand enter that value
in theManual Calibratefield.
b. Copy theDigital speedvalue to theManual Calibratevalue.

4.1.5. Work Hour

1. Extruder 1, Extruder 2, Extruder -3 extruders total working hours. To reset the
totals enter O in theloursvalue of each extruder.
2. Line— extruders + nip-roll total working hours. Thiglwe can not be reset.

www.sysmetric-ltd.com -19 -
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4.2. Model Screen

The system is using a control technique called “etiad”. The modeling is a special

control technique that enables stable and acce@itol. It is based on the actual
terms involved in the process, not like the geneoaltrol techniques (PID etc.). The
idea of the modeling technique is to evaluate thsgper revolution that the extruder
screw pumps. The model evaluation is capable ofllianthe screw nonlinearity as

well. All calculations are done in natural conteolinumbers rather then physical
terms in order to obtain full accuracy (for thaasen some of the values will use “z”
units). To enter the model screen, pressM@DEL button on the control display.

ACTCUM

CONTROL | SERYICE CALIBRATE] SERVICE MONITOR

LIME | LINE

MODELl DOSINGl DOSING

DOSING | DOSlNGI

Figure 4.2-1 — Model screen

4.2.1. Model

1. R.P.M-the actual R.P.M. of the extruder in percentage.

2. Capacity— the actual throughput of the extruder in Kg/h.

3. Reject— minimum time delay between adjacent batchesa Hecond batch is
processed before this time has elapsed the systé#ntemaporarily disable the
control and will preset the batch count€o(nte) to 4u.

4. Counter — batch counter that represents the system g¢yabilhe system is
considered stable when the counter is at zero.

5. Last screw.c- the last estimated extruder’s capacity in gramrpeolution. It is

calculated in relative units, denoted by z. Tlast screw.és compared to the min

and max levels, after every batch, and if excelbed€bunteris preset to 4u. Such
an event occurs usually after interference in tteenml flow and it stops the
values updating until the line stabilizes again.

Average screw.€ the final filtered value of the extruder’s capac

Screw.c S.D- the standard deviation of the screw capacitye&ln percentage

units.

N o
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4.2.2. Model Setup
1. Max screw.c- the maximum allowed value for thast screw.g@arameter.
2. Min screw.c- the minimum allowed value for thest screw.@arameter.
3. Reject Set the set value for thHeejecttimer.
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4.3. Production Stability and Accuracy

The control on the extruder throughput relies oe kmown size batches of raw
material supplied to the extruder continuously Ime tCD dosing unit. During
operation, every time a batch of raw material ippdied to the extruder thkast
screw.cis updated. In normal operation, thast screw.g@arameter should be stable,
it should be about twice tHdin screw.cvalue and about half thdax screw.ovalue
and it should be close to theverage screw.walue. In addition, th&crew.c S.D.
should be lower then 4%. Monitoring these valueséveral consecutive batches will
provide all the data necessary to locate any pnoble

If the Last screw.cvalue is jumpy and/or th8crew.c S.Dis relatively high (more
then 4%) check the following:

4.3.1. CD Weighing Bucket Loadcell

1. Clean the loadcell of the weighing bucket of the @i3ing unit.

2. Check if the loadcell is connected tightly to tlmuking.

3. Check if the weighing bucket is calibrated. Seeilftation chapter irfCD Series
user manual for more details.

4.3.2. CD Mixer Inlet Proximity Switch

1. Stop the CD dosing unit.
2. Open the weighing bucket service door on the CDemechamber and check that
the proximity switch is free of dirt.
3. Define the type of proximity switch installed inettsystem by checking its color
and act accordingly.
e For orange Proximity Switch:
i. Turn the sensitivity screw located at the back h# proximity
switch clockwise until the indicator LED turns off.
ii. Turn the sensitivity screw counterclockwise slowiwtil the
indicator LED turns on.
iii. Turn the screw counterclockwise half a turn more.
e For yellow Proximity Switch:
I. Turn the sensitivity screw located at the back loé# proximity
switch clockwise until the indicator LED turns on.
ii. Turn the sensitivity screw counterclockwise slowiwtil the
indicator LED turns off.
iii. Turn the screw counterclockwise one more turn.

4.3.3. CD Mixer Rotation Proximity Switch

Monitor the CD mixer rotation proximity switch texfy it works properly:
1. While the production line and the CD unit are oerify that when the mixer
rotates the sensor’s indication light is blinking.
2. Verify that the mixer is constantly stopping at §ane angle.

4.3.4. Row Material Supply

Check if the row material supply to the CD unitdk. There should always be
material in the hopper loaders of the CD when lesclre prepared, otherwise the
batch preparation process can become too long laadsupply continuity can be
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damaged. However, one row material supply probled0i minutes is still acceptable
and will not disturb the stability and the accuracy

4.3.5. Batch Preparation Process Time

Batch preparation process in the CD unit shouldagdrbe shorter than 1 minute. If
the process is longer then 1 minute monitor the @@ and identify the cause of
delay.

4.3.6. Batch Size

If the batch size of the CD unit is too small ilsas the batches to be supplied, from
the dosing unit to the extruder, in pairs and t@et disturb the control process. When
it happens the interruption count&ounte) of the system is preset to the value 4u,
standard deviatiorScrew.c S.D.will be relatively high (more then 4%) and theugr
per revolution valuel@st screw.pwill be jumpy.

4.3.7. Screw Capacity Out of Range

If the value ofLast screw.ds out of range or close to the minimum or maximum
levels please consult Sysmetric support.
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5. Alarms

An alarm condition exists whenever the system reizag that something has gone
wrong. When an alarm condition occurs the unit dbedollowing:

e The alarm relay (potential free contact) is clogbdyeby, allowing any siren
or main alarm indicator to be activated. Conguét wiring list for details on
how to connect this contact. Pressing &i&ARM CANCELbutton opens the
relay but, if the alarm condition continues, thateat is closing again after 1
minute.

e While the alarm is active, a corresponding alarnssage is displayed on the
display. Pressing thé\LAMR CANCELbutton also deletes this message.
Further pressing thALARM CANCELbutton toggles the alarm messages of
all active alarms.

e The alarm indicator on the operator panel keepskinlg until the alarm is
resolved.

e The system keeps trying to make batches and threatdme production as if
an alarm never occurred.

5.1. Alarms Screen

The system creates an alarm log. Pres®tt&RMbutton on the display to switch to
the alarm log screen.

W A4:21:17 PH BAD COMVYING COH? HOPPER LOADERH4 ﬂ
W A4:21:65 P B4:21:25 PM MIXER MOT ROTATE IM COH3 L1
420043 P SHORT CIRCUIT VIBRATOR GARD IN COH3 o
W 74:20:39 PM YIBRATOR CARD IS NOT RESPOND IN COHZ

W A4:20:96 P P4 :21:52 PM MIKER NOT ROTATE IN COH1 L1

N 74:20:32 PM EXTRUDER #1 RPM TO HI 1

W A4:19:49 PH BAD COMVYING CDH1 HOPPER LOARDERHZ

W 74:19:32 PM B4 :21:38 PM CLE COMMUNICATION ERROR TO CDH3

¥
i

165

DOSING

oz MOMNITOR

ACCUM

LINE | LINE DOSING

CONTROL | SERVICE

DOSIMNG DOSIMG
CALIBRATE] SERVICE

The alarm log shows which alarms where active widrt and end time of each
alarm.

Figure 5.1-1 — Alarms screen
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5.2. Alarms List

The following is a list of alarm messages that appear on the display according to
the active alarm, the possible causes for the adenuinwhat actions to take.

Note: the following alarms list does not detail alarmessages which regard tG®
Seriesdosing units. See theD Seriesuser manual for details on these alarms.

5.2.1. “Total Layers Ratio is Not 100%"
Meaning:
The set layers ratio percentage is not 100%.

Action:
Fix the percentages of the extruders so that grexdaratio will be 100%.

5.2.2. *“Low Battery in Line PLC — Replace Soon”
Meaning:
The backup battery of the line controller is rumgniow.

Action:

Replace the backup battery of the PLC.
Note: use only Omron's original battery (3G2A9-BAT08).

5.2.3. “Automatic Speed Calibration Out of Range”
Meaning:
This alarm appears when the system is in autonspéed calibration mode and the
difference between the analog and the digital speededs thAuto Cal. Range
Action:

1. Disable the automatic speed calibration mode.
2. Manually calibrate the line speed.
3. Enable again the automatic mode.

5.2.4. *“Automatic Speed Calibration — Unstable Speed”
Meaning:

The digital speed sensor indicates unstable lisedpvhen the system is in automatic
speed calibration mode.

Action:

1. Disable the automatic speed calibration mode.

2. Search and fix the cause of the line speed ingtabidsually the line speed
instability is a consequence of unstable nip-rp#ed or unstable tension rolls
speed.

3. Enable again the automatic mode.
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5.2.5. “No Digital Speed Pulses”
Meaning:

The systems does not receive signals from theadligpieed sensor when the system in
automatic speed calibration.

Action:
1. Disable the automatic speed calibration mode.
2. Check intactness of the digital speed sensor amaviting from the sensor to

the controller.
3. Enable again the automatic mode.

5.2.6. “CLK Communication Error to CD#"
Meaning:

The Line ControlPLC can not complete CLK communication with theafied CD
dosing unit.

Action:

1. Check that the PLC in the specified CD unit is pageand in RUN mode.

2. Check that the CLK card in the specified CD unitvisrking (RUN, INS SD,
RD, LNK and M/A LEDs should be on, ERC and ERH LE&}®uld be off
and if the unit is the end point of the CLK netwdHhe termination switch
should be on and the TER LED should be on).

3. Check the wiring of the CLK network. If any changereconnection is made
in the CLK wiring, all the PLCs connected to the KChetwork should be
powered off and back on to ensure restore of thi€ @ummunication.

5.2.7. “Extruder # RPM Too High”
Meaning:
The specified extruder, although running at fukteg, does not reach the throughput
needed for maintaining the correct layers ratid@anihe throughput.
Action:

Decrease the line throughput or lower the percentdghe specified extruder in the
layers ratio to decrease the needed throughputtinatextruder.

5.2.8. “Exception Output Ex#”
Meaning:
Indicates an unstable throughput in the specifigttuder. The stability of the
extruder’s throughput is determined by the batakparation rate in the CD dosing

unit of the extruder. Thus, this alarm can indigatdfunction either at the extruder or
at the CD dosing unit.

Action:

1. Check the temperature at the rear side of the @strwhere the CD dosing
unit is feeding raw material. If the temperatur@as high it will disturb the
stability of material flow.
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2. Check correct operation of the CD dosing unit:
e Verify at least 10 seconds off time between conestjbatch preparation
cycles.
e Verify correct operation of the mixer proximity gah.
e Verify correct operation of the mixer angle proxiynswitch.

Note: See theCD Seriesuser manual for details on the operation and reaarice of
the CD dosing unit.
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