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1. Introduction

The Graviman Continuous-Dosing Unit is used to keaqk of raw-material flow using a
loss-in-weight method. With this method, the rataveight reduction in the weighing-bucket
is consistently monitored.

It is possible to integrate a number of weigh medwlith an ‘Additive feeder gravimetric
control’ in order to realize a mixing / blending:iléty.

The weighing-bucket is filled automatically.

System Control is based on an OMRON CQM1H CPUSistréhl programmable logic
controller.

An advanced method of controlling namé&ibhtrol Modeling Method’(as opposed to regular
methods such as PID etc.) is employed by the Graviim order to control the speed of each
screw feeder in the system.

The ‘Control Modeling Method’boasts many advantages: high accuracy, immunityatay
kinds of disturbance, non-linear control and veogpdj stability.

1.1 Features

Semi-automatic calibration

A combination of hardware and software signal
conditioning and filtering ensures shock and viorat
resistant operation.

No need for tuning or setup when replacing raw nelte
One year warranty on parts (Sysmetric conditions).

1.2 Components:

Description of two combined Graviman units withaaoective screw-feeder. Used when
blending of materials is required:

1. Main weighing unit.

2. Holding tank level sensor.

3. Pneumatic shutter.

4. Load Cell. T. 1
5.  Weighing-bucket. . j
6. Additive weighing unit. 7 ] ‘*”i
7. Additive holding tank level sensor. ]F—
8. Additive Load Cell. [ 5
9. Additive Pneumatic shutter.

10. Additive Weighing-bucket.

11. Screw-feeder. ™

12. Center pipe.

Figure r1-1 General Component Layc 4



1.3 Safety Precautions

CHECKING AND REPLACEMENT OF ELECTRICAL
PARTS MUST BE PERFORMED BY QUALIFIED
PERSONNEL ONLY!

DISCONNECT THE ELECTRICAL POWER SUPPLY
BEFORE SERVICING.

DISCONNECT THE AIR SUPPLY BEFORE
SERVICING PNEUMATICS.

ATTENTION: The pneumatic shutters operate
automatically and may change position
without warning!

The electrical cabinet contains an electrical péaént
220VAC. The key to these doors should be in the
possession of service personnel only.

1.4 Power and Air Supplies

1.4.1 Power Supply
Single-phase 220VAC 50/60Hz 1Amp electrical posuguply.

1.4.2 Compressed Air Supply
Dry non-lubricated compressed air at 6 bars of pressure.



2. Installation

2.1 Overview

The following is an overview of the steps requirednistall the Graviman unit and
check that it is working properly. The descripti@s@ames some prior technical
knowledge. For more information, contact Sysméttit

When installing this system, a few basic rules nesbbserved:

Leave all service hatches clear of obstruction.

The unit has to be positioned firmly on the feedtiof the production
machine.

The unit has to be guarded against sources of mechaamage (forklifts
etc.).

All conveyors of system materials have to be firinistalled.

The system is composed of several components; stedlation procedure consists of laying
them out, checking them, connecting them to thegs@md air supplies and then joining them
to each other and to the production machine.

Installation procedures:

Unpacking the Graviman components.

Checking the weighing unit of each channel for dgenan delivery.
Mounting and calibrating the Load Cells.

Mounting the holding tanks.

Mounting the optional material loaders.

Mounting the Graviman system onto the throat ofgieuction machine.

2.1.1 Top Flange (holding tank flange)

Suction loaders and other material feeding equiproam be attached to this flange using
suitable adapters if needed.

Tep Flangs
S&0mm




2.1.2 Bottom Flange

The flange should be bolted to the throat of thelpetion machine, usually with a suitable
adapter.

An optional magnet chamber with a slide-gate, éndge outlet and a custom made bottom
flange for the machine, can be supplied.

2.2 Installation and Checking procedure

1. Unpack the Graviman components and lay them othteirorder that they
will be when assembled. Check for missing companent

2. Visually check all components for delivery damaggy special attention to
the load cells.

For each channel:
3. Place the dispensing unit on the floor, standing®hottom flange.

4. Mount the load-cell to the external chassis udirgltolts on the load-cell.
The load-cell sits on a 6mm thick spacing plate. Msilire the weighing
hopper is at the middle of the chassis and isathing anything. Tighten
the bolts.

5. Mount the holding tank extension (with the mateleéakel sensor) if it has
been packed separately.

6. Mount the (optional) material loader to the toméja (refer to section 2.1.1)

7. Supply air pressure (dry air, 5-7 bar) using 6mreeho



8. Make sure the pneumatic valve is Closed (an etedtsignal to the solenoid
should open the valve).

9. Check weighing bucket (load cell) calibration (reff@ section 6.2).
General:

10. Mount the Graviman unit in position using the bottbange and a suitable
adapter (refer to section 2.1.2).

11. Connect 230V 50/60Hz single-phase mains powergd\th and Ground
terminals in the junction box. Make sure the polivex is suitably protected.

12. Connect All plc to CLK network

3-1-5 CQM1H-series Wired Controller Link Unit

Plc Node Dm6000
number in Extruder
Clk network | number

Indicators (Refer to p. 39 and 216)
LED indicators that display the Urit and network status.

Node address switches (Refer to p. 63)

Two rotary switches. The node address of the Uniton the
Contraller Link Network is set in 2-digit decimal

Baud rate switch (Refer to p. 64)

Line main 10 Not used
plc

Ex AEx_1 | 11 1

Terminating resistance switch (Refer to p. 64)

Aslide switch. Use this switch to set the terminating resistance to ON for
the nodes at both ends of the Controller Link Network.

Terminal block for the communications cable (Refer to p. 45)

Terminals to connect to the Controller Link Network communications
cable (twisted-pir cable)

Ex B/Ex 2 | 12 2

Ex_C/Ex 3 | 13 3

Terminating == Term‘namg o
EX_D/EX_4 14 E;ﬁp\ﬁp‘)ﬂnce g "feOST‘\ls) ance m: '-_JJ
— il - =0 .
== EE |
- o) § 5
Ex_E/Ex 5 | 15 5 =ch =
- - Terminating
resistance ‘-,j] \
(QN) =

Ex_F/Ex 6 | 16 6

Ground

Ex G/Ex_7 | 17 7

Vacuum Plc| 20 Not used

For full detail see CLK manual (PDF)



CLK CONFIGURATION

dm6000 is an index number for the plc program @teoto transfer the graviman registers to
the data link area.
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3. Console and Switches

3.1 Operator Panel graviman 1

Graviman 1
The Operator Panel contains the following components

1. Gravimen 1 switch <open><close><auto>
<open> the valve is always open (for system drahag
<close> the valve is always close (also for catibramode).
<Auto> auto mode (normal operatjon
2. Gravimen 2 switch <open><close><auto> same as mevil
3. <Teach> push bottom (fast parameter teaching ofmaterial)
Graviman 2 panel
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4. Graviman Structure and Operation

The Graviman is flexible device suitible for sevaraés: A continuous weighing system,
dosing system, weight control system or as a coatioin of any of these.

4.1 Continuous Graviman weigh-unit.

The Graviman weigh-unit can be operated in one ofvatys:

1. As asingle unit fixed straight on the feed throfthe production machine,
working as a continuous weight controller with ayge of raw material.

2. As acombined dosing and weigh-controlling unitwatnumber of
Graviman weigh modules. A central unit doses stitaigto the main outlet
pipe while secondary additive units use screw festtedose to the outlet
pipe. The central unit calculates the desired tjinput while the secondary
units adjust their screw feeder outputs accordingly

4.1.1 Structure of the Continuous weigh-unit.

The Graviman Continuous weigh-unit constitutes tharhof the system It provides precise
loss-in-weight information from the weighing-bucketthe PLC controller. The unit has been
designed to protect the bucket from all kinds stutbances.

The weigh-unit is made up of three main components:

1. Outer housing.
2. Pneumatic shutter.
3. Weighing-bucket with Load Cell.

The housing protects the weighing process from beistyrbed in any way.
Two service hatches in the housing facilitate peciatiecking and cleaning of
the bucket.

The shutter controls weighing-bucket filling.

The unit continuously tracks the material flowingoiligh the system.

4.1.2 Principals of operation.

At startup, the system controller (PLC) checks tmeant of material in the weighing-bucket
and fills it up as needed by opening the pneunsdtidter.

The weigh-unit provides the PLC with continuous weigtadout.

During work, when the material weight in the weitdrbucket is reduced to a predetermined
minimum level, the pneumatic shutter is openedthrducket is refilled.

The PLC calculates throughput by using weight dathsgnew-feeder-RPM from the
production machine.

4.2 Creating a Continuous Dosing System.

Linking several Graviman units and feeder screws, ¢entral Graviman unit and pipe, is
enough to create a continuous dosing system.

4.2.1 Dosing system Operation.

The system controller calculates the throughpue&mh screw feeder using data from the
continuous weigh-unit. Each screw feeder is fixed @@raviman weigh-unit making closed
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loop control a possibility. The central system colfgr uses loss-in-weight and screw feeder
RPM in order to calculate the percentage of scwation for each channel.

4.2.1.1 Screw feeder compatibility.

Each screw feeder in the dosing system has to leg@lebpe with its intended throughput.
The throughput for each channel is a function offbabmposition (material density) and
system throughput.

4.3 The Graviman as a controller.

The Graviman system can perform different contrbsjon demand:

1. Production machine throughput control — The machimerator enters the requested
throughput in Kg/hr, The system will vary machimeesv revolutions as needed.

2. Product weight control (weight per meter) - The hiae operator enters the
requested weight per meter. The system will comvathine screw revolutions or
line speed, in order to maintain the product’s \Wefger meter.

3. Layer control — Each extruder in the production toetributes its proportion of
material as dictated by the product.

Note: The systems are controlled using data takdesfered by the CLK. The following
example words are for the first extruder A. Thewker index numbers (at left ) differes from
extruder to extruder. Take care to choose the apptegparamters when servicing each
system in your line.

4.4 Line Operation using main plc and Graviman/s.
Each Exstruder uses
2 write chanel for control (orange)

for example EX_1_GRAV_1_Control_wo@HANNEL
100 Write Data memory (violtet)

for example EX_1 GRAV_1 SetdR INT D4000
100 Read only data memory

for example EX_1_GRAV_1 lLast_ dR INT D4700
2 read chanel for and alarm

for exmple EX_1_GRAV_1_Alarm_word CHANNEL
refer to attached CX example program for addretslde
The system has 2 mode sof operation:

a) Manual mode were the system measures the capé@gtrader.

b) Automatic mode were the system dictates the redufeM for the desired
capacity.

12



4.4.1 Manual mode operation
In manual mode the extruder RPM is set by the 08er.Graviman monitor the capacity.

The gravimen switch to should allways be in <autosifon.

The values oEX_1 ON,EX_1 GRAV_1 RPM_AT 10V and EX_1 GRAV_1 Act RPM
should be allways update to reflect system position

Turn on the biEX 1 Manual mode.

Refer to section 6 for full detail.
EX_1 Actual_capacitywill show the total capacity of extruder (maingend grav 2)

Enter the desired percentage of the additivieXol GRAV 2 Set Percentage
The percentage of the main material will adjustfimetomatically to comlement to 100%.

The accumulatoreX 1 GRAV 1 AccumulatoandEX_ 1 GRAV_ 2 Accumulatowill
show material amounts. To reset Accumulators tarthe bitsEX_1 GRAV 1 Reset Total
and/orEX_ 1 GRAV 2 Reset Totfor one second.

4.4.2 Auto mode operation

In Auto mode the Graviman recieves the desireda@gptinrough the CLK and sends back the
set RPM.

Enter the desired capacityfX_ 1 GRAV_1 Set Capacity

Enter the desired percentage of the colour chanatmal (GRAV#2)
EX_1 GRAV_2_ Set Percentage

Turn off the bitEX 1 Manual mode
Copy theEX 1 GRAV 1 Set RPMob extruder drive to get to the desired capacity.

13



5. Unloading and cleaning the system.
Cleaning must be accomplished before switching betwmaterials.

It is advisable to clean the system before a loeglbin operation (depending on the
material’s sensitivity to moisture absorption).

Before emptying the Graviman, all external feederd loaders should be stopped.
The <graviman> switch should be in <AUTO> or <OPENodm

Additive channel Main channel

Figure rE-1 Two channel system lay

5.1 Cleaning the main channel.

1. Stop material feed to the main channel.

2. Open material drain valve (not part of the systawen bucket level will drop the
material valve will open and the main channel hapéirempty as well.

3. Once material flow stops, open service door anccasgressed air to clean the
valve and bucket apparatus.

5.2 Cleaning the additive channel.

1. Stop material feed to the additive channel.
2. Mount a propper bucket below the additive draip fi@md motor.

3. Open one gearmotor pivot screw, flip motor sideway&n material drain flap.
Material will now flow into the drain bucket. Whevaighing bucket level will drop
the material valve will open and the additive chelritoper will empty as well.

4. Once material flow stops, open service door anccasgressed air to clean the
valve and bucket apparatus.

NOTE: Don't exert any pressure on the weighing-btekeéressure above 15Kg
(10Ibs) will cause damage to the load cells.

14



6. Maintenance and Servicing.

Each material has several parameters in the sy$teenmain channel parameters are set by
the user. Additive parameters are lerned by theesysutomatically by the channel at teach
mode. This allows the user to change material @avstype easily.

6.1 Teaching additive material parameters (graviman #2).
1. Open additive middle drain (4 screws) and moundaunder the opening.
2. Make sure the cleaning and test covers are clasgddditive is present.
3. Move Graviman #2 selector to <CLOSE> position.
4. Press the orange push button for 3 seconds untdrblamp blinks.

The screw starts turning at full capacity and mezssthre capacity per revolution, this value is
displayed inthé&eX 1 GRAV 2 Last Screw Capacity Operator can monitor it to make
sure the value is steady.

5. After about 30-60 seconds procedure will end. The
EX 1 GRAV_ 2 S D Screw_ Capaci8tandard deviation) value will drop

below 8% and the screw will stop rotating.

6. If the operator wishes to end it earlier the orapggh button should be
pressed once more.

6.2 Tuning the material proximity sensors.

These capacitive sensors alarm when the level dérimbdrops.They are connected to the
PLC as Normally Closed contact. This means that #ltfilyate the input to the PLC when the
sensor isn’t sensing material. The LED on the seasedr goes ON whenever the sensor
detects material.

Sensor sensitivity is calibrated using the smakwoon the rear. The screw is covered by a
plastic cap, which should be removed first.

Turning the screw clockwise will increase sensosamity, and counter-clockwise will
decrease sensitivity.

Note:

It is a common error to turn the cap instead afing the calibration screw. This is
because the cap has the shape of a screw itsesuiBeo pull out the cap first.

6.2.1 Tuning procedure:
1. Make sure the sensor doesn’t have any raw materii vicinity.
2. Increase sensor sensitivity until the LED turns on.

3. Slowly decrease sensitivity until it turns off.

4. Decrease sensitivity by another half a turn.

15



6.3 Load-Cell calibration.

Calibration should be checked after replacemeangfpart involved in weighing (Load-cell,
amplifier or analog card).

It is recommended that a calibration be performed cegular basis as scheduled by the
customer.

Each weigh-unit must be calibrated separately.
During the calibration procedure, three tests arenformed:

Hysterasis TesEnsures that there’s no friction in the load-call aveighing-bucket.

Calibration TestEnsures the correct ratio used by the unit to carirem the load-
cell voltage output to the actual displayed weight.

Linearity Test:Ensures the linearity of the load-cell.

There are two important considerations to be takinaccount:

1. Each of these tests must be performed in orderdorerproper functioning of the
unit.

2. There’s no point in performing a test if the unitdd a previous test. For example, if
the unit fails the hysterasis test then there’gwiat in performing the calibration
test, because there’s some friction (mechanicattmrwise) that is preventing the
load-cell from working properly.

16



6.3.1 Calibration procedure.

1.
2.
3.

Move selector to <CLOSE> mode.
Empty material from bucket as explauined above.

ReadEX_1 GRAV_1_ Hopper_voltag@mplifier voltage),
EX_1 GRAV_1 Hopper weighMass) and enter

EX_1 GRAV_1 Ref Masgalibration reference mass value) (see
example screen below).

EX_1_GRAV_1_Hopper_voltag\T D4712 R 1 23U
EX_1_GRAV_1_Hopper_weight INT D4711 E L

EX_1_GRAV_1_CalibratioBOOL —_— i 12348

EX_1 _GRAV_1 Tare BOOL

EX_1_GRAV_1_ Ref MasiNT D4007 Feferenns, 1500

To perform [TARE] turn onEX_1 GRAV 1 Tare

To perform [CALIBRATION] turn on
EX_1 GRAV_1_Calibration

When there’s no load on the bucket, the voltagplayed should be

0.0 0.2V. If the display exceeds this tolerance, make the weighing-
bucket is empty and has no forces exerted on ienthe bucket is free and
empty perform the calibration procedure.

Hysterasis tesGently press the weighing-bucket and release . Vidiue
in “Act” should increase and then drop back taitiginal value. Allow a
tolerance of 2 grams. Gently pull the bucket up lahdo of it, the value
should drop momentarily below its original valuadahen return (+2
grams).

A failure in the hysterasis test means the weigliagket is being
obstructed in some way. Find and fix the problem.

Wait 10 seconds for the bucket to stabilize. Penfaction tare to zero the
mass reading.

Calibration test: Open the service door and place a reference omette
bucket tray. It is good to use reference mass lefas 1500gr. The “Act”
value should show the correct value (allow a taieeaof 2 grams). If the
weight reported doesn’t match, recalibration isdeek Perform action
calibration.

Note: After first calibration, the process shoullvays show that the system is ok.
If error is detected, it is best to find the reafmmit (usually mechanical) and not
to just to recalibrate.

9.

10.

Linearity test:Place diferent mass on the tray and make surghtbdfct”
value matches that of the new weight. This can peated with additional
reference weights to verify the whole range. Ifthege is not linear, the
weigh-unit (bucket, load-cell or amplifier) must tieecked and fixed.
Calibration should be performed only with the bigigegference mass.

Remove the calibration weight, and close the sergimor. Turn the selector
switch back to <AUTO> position.

17



6.4 Amplifier card Tuning.

Each weigh-unit has its own amplifier card.
Amplifier cards can be found in the junction bogegacent to the weigh-units.

Tuning should be attempted only after the replacémitine load cell or the amplifier card
itself. The cause of any other weight digressiorukhbe found and dealt with.

Voltage irregularities are usually caused by adomsdirty component in the load cell.

6.4.1 Tuning procedure.

1. Connect a Digital-Volt-Meter (DVM) to the outputteinals of the
amplifier card (red & black wires).

2. Select the Vdc range.

3. An empty weighing-bucket should read 0Vdc (+100m¥hot, adjust by
turning the ZERO trim pot.

4. Open the service hatch and place a reference weiigtite special tray. The
output should read 1Vdc for every 0.5Kg of weigkdjust using the CAL

trim pot.

6.5 Graviman, ‘Modeling’ method of control.

An advanced method of controlling namébhtrol Modeling Method’(as opposed to regular
methods such as PID etc.) is employed by the Graviim order to control the speed of each
screw feeder in the system.

The ‘Control Modeling Method’boasts many advantages: high accuracy, immunityatioy
kinds of disturbance, non-linear control and verpdj stability.

During normal operation, the Graviman samples satns’ the angular throughput
(throughput per rotation) for each screw feedehasystem. It uses this information to
calculate the screw speeds needed to yield apptegioportional throughputs.

The learning process is gradual. Relevant dateoisegsed and selected using statistical
algorithms.

Dedicated parameters allow adjustments and cabimsato be performed. Each channel has a
number monitoring parameters. ‘Ex_1 is the démicof Extruder ‘1’ in the parammeters
(replace ‘1’ with the true Extruder number).

6.5.1 Filling the Graviman.

Material in the weighing-bucket is constantly desed in relation to screw feeder throughput.
The pneumatic shutter is automatically opened ieotal refill the bucket every time material
dwindles (1.5Kg). All calculations are suspendedrduthe fill cycle because the measured
weight doesn'’t reflect screw throughput.

During the critical fill cycle, the system contrdle screw speed using previously
accumulated data.

The data from the beginning of a fill cycle and tlaga from the end of a fill cycle should
allow at least 30 seconds of uninterrupted operndiEtween one fill cycle to the next.

EX_1 GRAV_1_Hopper_weightContinuous hopper (bucket) weight display (ragoh =
19).

EX 1 GRAV_1 Close_Leve- End of weighing-bucket fill cycle. Recommendedue:
3.000Kg.

EX_1 GRAV_1 fill_level- Start of fill cycle. Recommended value: 1.500Kg.
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6.5.2 Calculation Thresholds.

Screw throughput is not calculated continuousiywuinber of statistical tools assist in
determining the ‘sampling timing and rate’ of ma&kweight and screw revolutions needed to
perform the calculation and build the control ‘mbde

The machine operator can determine basic valuestteat the timing of throughput
calculation.

A fast rate of calculation will result in rapid assments, but the outcome will be erratic
owing to the nature of the process.

A slow rate of calculation will result in good aage accuracy but will fall short on the
learning rate of the system.

Correct tuning of the parameters will result inaécalation being performed every 3 to 10
seconds with a standard-deviation of about 2% (Btahdeviation results are displayed).

Setting:
EX_1_GRAV_1_SetdM

Set partial derivative oM ass, (loss in weight). Minimum-mass factor for adtions.
Recommended value 0,050Kg.

EX_1 _GRAV_1_SetdR

Set partialderivative ofRevolutions, (a constant times screw revolutionsjs $inimum
screw revolutions threshold for calculation. Recanded value 10 units.

EX_1_GRAV_1_Last dR
EX_1 GRAV_ 1 Last dM
Actual derivative values calculated by the system.

The correct ratio of the two parameters (SdM; Sdivukl result in actual values (last_dM,;
last_dR) just above the derived ‘calculation’ tim&ld. Adjust accordingly.

6.5.3 Control Modeling results.
1. General

Each calculation produces a result of dosing scheaughput (grams) per revolution.
The result is converted to a normalized percentegle s
EX 1 GRAV_1 Last Screw Capacibyased on full-scale screw ratings.

2. Erroneous result:

ResultEX 1 GRAV_ 1 Last Screw Capaciig compared to minimum, maximum values
(EX_1_GRAV_1 _MAX_SCREW_CAP EX_1 GRAV_1 MIN_SCREW_CAP

This check allows disqualification of samples thedwred during disturbances. If the
deviation continues for 3 consecutive samplingsaming is issued:-ow/High throughput!

3. Normal control output signaEX 1 GRAV 1 Control _déwalculation:

Good samples are analyzed statistically.

EX_1 GRAV_1 Average Screw_ Capachyerage and standard deviation (s.d.)

EX 1 GRAV_1 S D Screw_ Capacigsults are used in further analysis.

The results are passed through a high order dfjteal and allows the system to adjust itself
to rapidly fluctuating material flow conditions.

The digital filter is the final stageX 1 GRAV 1 Control Screw_Capaciffhe difference
between filter output and the average of the I8gksults is the control output signal (known
as the ‘control error’: c.eJEX 1 GRAV 1 Control_dev
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EX_ 1 GRAV_1 Last Screw_Capacity
Last result screw throughput, in: Grams per ‘petags of full-scale screw speed’.
EX 1 GRAV_1 Average_Screw_Capacity

Average screw throughput of the last ten legitimasailts, in: Grams per ‘percentage
of full-scale screw speed’.

EX 1 GRAV_1 S D Screw_Capacity
Standard deviation of the last ten legitimate rssul
EX 1 GRAV_1 Control_dev

Control signal, should not exceed one standardatieni. Should the system digress
occasionally, please consult ‘Sysmetric’.

EX_1_GRAV_1_MAX_SCREW_CAP

Typical maximum for a given screw and material. Makie has to be learned: — Run
the screw without interruption and collect somddgpresults, multiply by 1.5
and type onto the screen.

EX_1_GRAV_1_MIN_SCREW_CAP

Typical minimum for a given screw and material. TWadue has to be learned: — Run
the screw without interruption and collect somedgpresults, multiply by 0.75
and type onto the screen.

20



7. Troubleshooting

During alarm conditions suitable bit will turn on.
Multiple alarms can be displayed .

Each gravimen has alarm word

EX 1 GRAV_1 Alarm_word

EX_1 GRAV_2_Alarm_word

The alarm bit would be on as long as the alarmtiseac

7.1 Alarms

7.1.1EX_1 LOW_material_level IN_hopper_grav_1

Meaning:
Material level in the holding tank is underneath sensor
Possible causes:

1. Tank loader malfunction.

2. Source silo is empty.
3. Tank sensor faulty.

Action:
1. Check loader and pipes. Is the loader switched®ttere a blockage or
leakage?
2. Check vacuum motor. Isolating switch off? Trippeerioad?
3. Check source silo for lack of material or blockagehe material moist?
4. Make sure the air pressure is within 6-8bars.
5. Check and tune the tank sensor (see section 6.1).

7.1.2EX_1_LOW_material_level IN_grav_1, EX_1 _NO_materil_grav_1

Meaning:
No material in the weighing-bucket .
Possible causes:

1. Tank loader malfunction.

2. Source silo is empty.
3. Tank sensor faulty.

Action:

1. Check loader and pipes. Is the loader switched®ttere a blockage or a

leak?

Check vacuum motor. Isolating switch off? Trippeerioad?

Check source silo for lack of material or blockagethe material moist?
Check compressed air pressure, should be 6-8bars.

SR A

Check and tune the tank sensor.
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7.1.3 EX_1_Screw_Capacity_1_too_high

Meaning:
Channel ‘1’ Screw-feeder output is too high.

Possible causes:

1. Weight per volume of a new material is high comgarethe previous
material.

2. Screw feeder is the wrong size.
3. Malfunction in the screw-feeder speed controller.

Action:
1. Tune the ‘modeling control'.
2. Replace the screw. Retune the ‘modeling control'.
3. Call a qualified technician.

7.1.4EX_1 Screw Capacity 1 too_low

Meaning:
Channel ‘1’ Screw-feeder output is too low.

Possible causes:

1. Weight per volume of a new material is low compaethe previous
material.

2. Screw feeder is the wrong size.
Malfunction in the screw-feeder speed controller.
4. Dirty or worn components in the motor, screw orfsha

Action:

1. Tune the ‘modeling control'.
Replace the screw. Retune the ‘modeling control’.
Call a qualified technician.

Check the overload lamp on the speed controlleseRey disconnecting the
power for 5 seconds.

5. Clean the screw and screw motor. Check the beagind®ther parts for
excessive wear.

P wnN

7.1.5 EX_1 grav_1_ WEIGHINGerror

Meaning:
Channel ‘1’ reporting excessive weight in the wéighbucket.

Possible causes:
1. Material overflow in the weighing bucket.
2. Load cell dirty or out of calibration.

Action:
1. Check compressed air pressure, should be 6-8bars.
2. Clean the load cell as needed.
3. Calibrate the load cell.
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7.1.6 EX_1 _screw_2_over_current
Meaning:
Channel ‘2’ reporting screw-feeder speed contrafiaifunction.

Possible causes:

1. Material overflow in the holding tank. Make sure thystem is not flooding
the tank with material.

Action:
1. Check and tune the tank sensor (see section 6.1).
2. Call a qualified technician.

7.1.7EX_1 LOW_PLC_battery

Meaning:

PLC memory backup battery is low on charge. If itd$ replaced in time, the PLC could lose
its program and memory contents.

Action:
1. Replace the PLC memory backup battery

7.1.8EX_1_on_GRAV_1_off
Meaning:

The extruder is working and the gravimen seleatgich <close>
Possible causes:

1. graviman selector switch is <close>
2. the extruder is off but EX_1 ON bitis on

Action:
1. turn the graviman switch to <auto>
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8. Spare Part List

When ordering spare parts specify the Item nunt®atalog number and description.
Consult Sysmetric regarding spare parts not shawe h

Item |Catalog Number Description
2 El 30mm Capacity switch, 24V DC (sometimes locaigter then shown)
3 P3 Air Cylinder 16x50 ISO, Filing Valve
4da |E1010x15 Load Cell 15kg Tedea 1010 (old — highilpr62mm)
4b  |E1040x15 Load Cell 15kg Tedea 1042 (new — low lgrdfdmm)
P101 Solenoid Valve 24V DC 5x2 1/8"
E-CQM51CPU-NL CPU for CQM PLC
CQM11D212 Input CQM card
CQM 0D212 Output CQM card

E-NT11S-SF12

Omron NT11 screen

P200

Air regulator with filter
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