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1. General Description

The Sysmetric Smart control unit operates and otsigingle channel gravimetric dosing
units of the BeltColor and GraviColor type. The $meontrol unit provides a user
interface enabling setting required production atgpand tracking system work
performance and system data.

Smart Control Unit

The BeltColor is a gravimetric belt conveyor badeder whereby the material is fed by a
belt. The GraviColor is a gravimetric screw basedadl whereby the material is fed by a
screw.

GraviColor Gravimetric Dosing System BeltColor Gravimetric Dosing System

Both units are gravimetric dosing systems desigondaandle additives, both granulated
material and micro pellets with outputs of up t&g§Mour.
The systems consist of three main parts:

Feeding unit: Belt conveyor or screw

Weighing unit for automatic output calibration

Venturi conveyer for loading material

www.sysmetric-ltd.com
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The Smart controller supports three different maafesperation:
Injection — for injection molding machines. Add#ivis fed according to
plastification/injection cycles of the injection tdng machine.
Continuous— for extrusion. Additive is fed contimsty at a given Kg/Hour.
Analog — for extrusion. The output is defined by/lHgur or by percentage of the
extruder’s output and controlled by analog inpu.Q¥/olt).

1.1. Features

Servo / Modeling technique for accurate and stajitem control
Backlit graphical display with keypad and functkeys
Multi-language simple interface
Galvanic isolation on all inputs and outputs (agaland digital) for electrical
protection
Isolated 10/100Mps Ethernet network connection fBEP/IP and Modbus
communication
Integrated machine data acquisition
Remote PC control compatibility witdinuman andinjman software
Rigid mechanical structure
Automatic material parameter tuning
Easy material emptying and system cleaning
0.1g weighing resolution
Loss-in-weight measurement technique
Stepper motor operated (1600 steps per revolution)
Dynamic range:
o For BeltColor: 1:1500
o For GraviColor: 1:600 (screw speed 0.3-225rpm)
Typical flow rate:
o BeltColor: 0.033-50kg/hour for granulated materfalQ10-15kg/hour for
micro pellets
o GraviColor: 0.05-30kg/hour

Note: When using BeltColor with micro pellets and/or rextely low outputs it is
recommended to use an alternative material-guidatact Sysmetric for more details.

1.2. About This Manual

This manual describes the installation and operatfothe Smart controller for both the

BeltColor and GraviColor units. Most of the chaptare relevant to both units. When the
information is pertinent to one of the units ontlle appropriate unit - BeltColor or

GraviColor, is specified. It also describes therectr and safe installation and operation
of the BeltColor and GraviColor units. Please rdad manual entirely before first time

operation.

-6 - www.sysmetric-ltd.com
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2. Installation

2.1. Feeding Unit Installation

Remove the material hopper from the injection/estbm machine.

Install the neckpiece on the injection/extrusiorcmae.

Place the inlet inside the neckpiece.

Reposition the material hopper on top of the nestgi

Connect the feeding unit to the neckpiece. Noté ttia unit can be connected to the

neckpiece in one of four directions. Pick the dimt that provides the best

accessibility to the operation switches and thendbeach ports.

6. Fasten the flexible hose of the venturi conveyathtomaterial inlet at the top of the
feeding unit. Connect the compressed air pipe &adin outlet on the side of the
feeding unit.

7. Connect compressed air supply to the air inlethenside of the feeding unit.

arnNpE

Note: Supply the feeding units with compressed dry $8Bar.
/ Hopper

<+— Inlet

Feeding

Unit ——» <«— Neckpiece

Feeding unit installation

www.sysmetric-ltd.com 7.
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2.2. Control Unit Installation

1.

2.

3.

© N o

Install the control cabinet near the feeding uhitke into consideration accessibility
to the controller’s display when positioning thdiceet.
Connect power supply 230Volt, 50/60Hz, 2Amp to tineee wires cable in the main
feeding cable PA:
Ground — green/yellow wire.
Neutral — black wire marked with the digit 1.
Phase — black wire marked with the digit 2.
Wire the control cable of the unit. A 6 wires calsighe main feeding cable PA:
For injection molding machines:
Automatic mode signal — dry contact (Normally Opé=tween the white
wire and the black wire. This signal should indécdtthe injection molding
machine is working in manual mode or automatic madfléhis signal is not
supplied connect the white wire to the black wiernpanently to set the
feeding unit to automatic mode regularly.
Plastification signal — dry contact (Normally Opdigtween the brown wire
and the black wire. This signal should indicate whiee injection molding
machine is filling material. This signal should k@ throughout the
plastification cycle of the injection molding manhi
Injection signal — dry contact (Normally Open) beem the green wire and
the black wire. This signal should indicate wher timjection molding
machine is doing the injection cycle. This signabid be on throughout the
injection cycle of the injection molding machine€lhinjection signal is
optional and is used to feed additive during inggctycles. See chaptdr2.4
for more details.
For extrusion machines:
Extruder On signal — dry contact (Normally Openjeeen the white wire and
the black wire. This signal should indicate whea #xtruder is working. If
this signal is not supplied connect the white wiee the black wire
permanently.
For analog control on the feeding unit's outputenihe analog cable, a shielded 2
wires cable in the main feeding cable PA. Analogtad is by 0-10Volt.
Alarm — if needed connect the alarm cable, a 2swiable in the main feeding cable
PA, to an external alarm system. The alarm cableoisnected to a dry contact
(Normally Open) that closes on system alarm.
Plug the control cabinet cable. The plug and tluikestbare marked PA.
Plug the motor’s cable to the control cabinet. phg and the socket are marked PB.
Plug the control cable of the feeding unit to tlmateol cabinet. The plug and the
socket are marked PC.
Turn on the power supply switch at the back ofdbetrol unit.

-8- www.sysmetric-ltd.com
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Caution!
Electrical maintenance should be carried out bii@iged personnel only!

TOMOTOR

DLV COMMON 0vDC
COMMON 24VDC
MAIN FUSE 6.3 X32 5A HIE__ 1 AUTO/ON  —
PLASTIFICATION—
INJECTION —
BLUE NOT USED INPUT
BLA ANALOG 0V
RED ANALOG 0-10V
SHIELD
ALARM
(DRY CONTACT)
Power supply and typical control wiring for injection molding machines
UNIT
TOMOTOR
GROUND
NEUTRAL
PHASE
AMPLIFIER FUSE 5X20 0.5A COMMON ovDC
COMMON 24VDC
MAIN FUSE 6.3 X32 5A —
—_—
p—
BLUE NOT USED INPUT
BLACK ANALOG 0V
wommm ANALOG 0-10V
SHIELD
ALARM
(DRY CONTACT)

Power supply and typical control wiring for extrusion machines

www.sysmetric-ltd.com -9-
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3.

SMART Controller

3.1. General
The SMART controller is a PLC (Programmable Logion®oller) unit with backlit
display and keypad for system operation.

The keypad includes:

Function keys F1 to F6 — these keys are used ttclsvaetween the different

operation screens. The function of each key vannebkis displayed on the screen.
Digits keys — these keys include the 0 to 9 digitd the decimal point and are
used for entering numeral values for the systenratipe data. After typing a

numeral value the Enter key must be pressed inr dodset the new value. The
controller ignores the new value until the Entey leepressed.

D Enter Key — this key is used to confirm and seheral values. This key must
be pressed after typing numeral values in ordesdbthe new value to the
controller data.

ESC key — this key is used to cancel numeral vilpimg. Pressing the ESC key
during numeral value typing will cancel the typiagd the data will return to its
previous value. In addition, double clicking quigldn the ESC key will switch

the display to the main menu screen.

Arrows keys — up arrow, down arrow, left arrow amght arrow are used to
switch between variables in screens with more travariable.

SMART controller

-10- www.sysmetric-ltd.com
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3.2. SMART Configuration

The SMART controller can work with different feedirunits and supports different
modes of operation. During first time operation 8 ART should be configured to the
specific feeding unit and to the required operatiwode. The configuration also enables
selecting the interface language and adjusting soammunication parameters. The
controller can be re-configured at any time. Taotdtae configuration press the ESC and
F1 keys simultaneously for 3 seconds until the la@gg screen appears.

3.2.1. Operation Language
Using the arrows keys move the cursor to select the
operation language and pr

ROMENIAN

n"Mav DEUTSCH

ITALIANO

LITHUANIAN

After selecting operation language the SMART will
switch to Feeder Unit screen.

ESPANOL GREEK

3.2.2. Feeder Unit

Press the corresponding F# key to select the system
feeder unit:

F2 — BeltColor
F5 — GraviColor

<BELTCOLOR

After selecting the feeder unit the SMART will seht
to Operation Mode screen.

3.2.3. Operation Mode

Press the corresponding F# key to select the system
operation mode:

F2 — for injection molding machine

F5 — for continuous extrusion with output by Kg/Hou
F6 — for continuous extrusion with output contrdlley
analog voltage (0-10 Volt)

<INJECTION >

ANALOG>

If injection mode was selected the SMART will swiitio Injection Mode screen.
If continuous mode was selected the SMART will stvito System screen.
If analog mode was selected the SMART will switehAhalog Mode screen.

www.sysmetric-ltd.com -11-
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3.2.4. Injection Mode

Press the corresponding F# key to select the system
injection mode:

F2 — feeding additive only during plastificationctss ﬂ
of the injection molding machine. This is the connmo
mode and it is applicable with all injection moldin
machines.

F3 — feeding additive during plastification cyclasd
during injection cycles of the injection molding chéne. This mode is applicable with
relatively large injection molding machines, whexesignificant amount of the main
material enters the extruder during the injectigale and can spread the additive more
uniformly.

& INJECTION

After selecting injection mode the SMART will swhitto the System screen.

3.2.5. Analog Mode

Press the corresponding F# key to select the system
analog mode:

F5 — the output is defined by Kg/Hour.
F6 — the output is defined by percentage of th\
extrusion machine output.

Kag/Hour>

>

After selecting analog mode the SMART will switch t
the System screen.

3.2.6. System

Verify the selected feeder type and system mode.
PressChange(F5) if you need to change the system
configuration oro.k. (F6) to complete the system
configuration.

If the SMART is connected to an Ethernet or Modbus
network press Comm (F4) to configure the
communication settings.

H TYPE: BELT Change E

MODE: INJECTION

( )@=

Refer to chapteB regarding data addresses in the SMART.

-12- www.sysmetric-ltd.com
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3.2.7. Communication Settings

Press the corresponding F# key to configure the
communication settings:

F2 — to change the IP address of the SMART.
F3 — to activate the Modbus communication.

<IP ADDRESS

<MODBUS

Refer to chaptel8 regarding data addresses in the
SMART.

3.2.8. IP Address

Use the keypad to enter IP address, Subnet Mask ang
Default Gateway for the SMART. Pr after typing
each value to move to the next value. When finishe
pressBack(F6) to return to the Communication screen.
If you use TCP/IP communication it is recommended t
enable thelink Lostto automatically reconnect a lost
Ethernet connection.

IP: 193.157.302.250

Subnet: 255.255.255,255

Gateway: 193.157.302.45

< IGaciol

Note: Link Lostcan interfere with UDP communication so it is mecoended to disable
theLink Lostwhen using UDP communication

3.2.9. Modbus
Use the keypad to set ID, number of Retries and the
Timeout of the Modbus communication. Prafter
typing each value to move to the next value.
Press Open Modbus(F3) to activate the Modbus
communication.
When finished pressBack (F6) to return to the
Communication screen.

MODBUS
DISABLED

Retries: 3 E

Timeout: 100

ID: 1

There are two options for Modbus communication \iligh SMART:
Using the network port of the SMART through thewmtk socket (RJ-45) on the
side of the control cabinet.
Using serial communication through COM2 port (RJ-bh the side of the
controller.

Refer to chapteB regarding data addresses in the SMART.
Note: the serial communication port COM2 is not galvaisimlated. Electric shocks on

the communication line can damage the controltas. lecommended to use the network
port that is galvanic isolated.

www.sysmetric-ltd.com -13-
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3.3. Injection Mode

For operating in injection mode the user has totlsetproduct weight and the additive
percentage. The SMART, using those parameters, addl the additive according to
plastifications/injections cycles of the injectiorolding machine.
The SMART controller has two sub-modes of operafmminjection molding machines
(see chaptes.2 for changing operation mode):
Feeding additive only during plastification cycles the injection molding
machine. This is the common mode and it is applecalith all injection molding
machines.
Feeding additive during plastification cycles andting injection cycles of the
injection molding machine. This mode is applicablth relatively large injection
molding machines, where a significant amount of iti@n material enters the
extruder during the injection cycle, and can spréedadditive more uniformly.
In this case the user has to set the percentageditive to be fed during injection
cycles.

3.3.1. Main Menu

F5 — setting product weight and additive percentage
F2 — following products and material counters

F3 — watching the system’s alarms

F6 — service and maintenance

<MATERIAL PRODUCT>

<ALARMS SERVICE>

Note: entering the Service screen requires an access
code. The default code is 1234.

3.3.2. Product
PRODUCT- product weight. Use the keypad to enter
the desired value and pr. injection>
ADDITIVE - additive percentage. Use the keypad ftf FRODUCT: 1000 g
enter the desired value and p ADDITIVE: 2.0 %
Presdnjection (F4) to set injection parameters.
PresBack(F6) to return to the Main Menu screen.

Note: entering the Injection screen is only possibletié SMART is set to the
plastification and injection operation mode (seapthr 3.2 for changing operation
mode). Entering this screen requires an access tbheedefault code is 1234.

-14- www.sysmetric-Iltd.com



Smart Controller for BeltColor & GraviColor User Naal

3.3.3. Injection
ADDITIVE AT INJECTION- percentage of additive to
be fed during injection cycles of the injection wtial ADDITIVE
machine. Use the keypad to enter the desired \aide

pres§ |

PresBack(F6) to return to the Product screen.

20.0 %

Additive fed during injection cycles is part of thetal percentage of additive. Setting
percentage of additive at injection does not chahgeoverall amount of additive that is
fed to the injection molding machine.

Note: entering the Injection screen is only possibletié SMART is set to the
plastification and injection operation mode (seapthr 3.2 for changing operation
mode). Entering this screen requires an access tbheedefault code is 1234.

3.3.4. Material

COUNT- products counter

SET/ACT- set and actual additive weight per cycle
STOCK- estimation of material stock

ADDITIVE - total weight of additive

TOTAL- total weight of main material
PressReseiF5) to reset the counters.
PressBack(F6) to return to the Main Menu screen.

Note: STOCKestimation depends on the calibration of the hogpeck parameter. See
chapterl0.1.4 for details.

Note: Resetting the counters requires a reset coded@faeilt code is 1234.

www.sysmetric-ltd.com -15-
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3.4. Continuous Mode

When operating the BeltColor and GraviColor in emmbus mode the additive is fed

continuously at a set output of Kg/Hour that isinked by the user.

3.4.1. Main Menu

F5 — setting the required output and following mate
consumption

F3 — watching the system’s alarms

F6 — service and maintenance

Note: entering the Service screen requires an access
code. The default code is 1234.

3.4.2. Output
SET — defined output. Use the keypad to enter the

desired value and pr.

ACT- actual system’s output

SPEED- feeder’s motor speed in percentage
STOCK- estimation of material stock.

TOTAL- total weight of additive

PressReseiF5) to reset th& OTALcounter.
PressBack(F6) to return to the Main Menu screen.

<ALARMS

OUTPUT>

SERVICE>

SET: 13.245 kg/h
ACT: 13.278 kg/h
SPEED: 47%
STOCK: 0845 g
TOTAL: 045.121 kg

Note: STOCK estimation depends on the calibration of hoppeckstparameter. See

chapterl0.1.4 for details.

Note: Resetting the counter requires a reset code. &faild code is 1234.

-16-
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3.5. Analog Mode — Kg/Hour

When operating the BeltColor and GraviColor in tmede the user defines the
maximum output by Kg/Hour and the SMART adjusts dlgut relatively to the voltage
at the analog input (0-10Volt).

3.5.1. Main Menu

F5 — setting the maximum output at 10Volt
F2 — following material consumption

F3 — watching the system’s alarms

F6 — service and maintenance

<MATERIAL OUTPUT>

<ALARMS SERVICE>

Note: entering Service screen requires access code.
Default code is 1234.

3.5.2. Output
OUTPUT AT 10v- the system’s output when the
voltage at the analog input is 10Volt. Use the laelyio
enter the required value and pr
INPUT — current analog input voltage
SET- set output of the system (calculated automayical
according to theOUTPUT AT 10vand theINPUT
values)
PressBack(F6) to return to the Main Menu screen.

OUTPUT AT 10v : 13.245 kg/h

INPUT: 05.73 Volt

SET: 07.589 kg/h

3.5.3. Material
SET- set value for the system output
ACT- actual system’s output
SPEED- feeder’s motor speed in percentage

SET: 13.245 kg/h
ACT: 13.278 kg/h

. . R SPEED: 47% @
STOCK- estimation of material stock. STOCK: 0845 g
TOTAL: 045.121 kg

TOTAL- total weight of additive
PresReseiF5) to reset th& OTALcounter.
PresBack(F6) to return to the Main Menu screen.

Note: STOCK estimation depends on the calibration of hoppecksiparameter. See
chapterl0.1.4 for details.

Note: Resetting the counter requires a reset code. @faild code is 1234.
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3.6. Analog Mode — Percentage

When operating the BeltColor and GraviColor in timede the user defines the output of
the extrusion machine at 10Volt and the requireadgregage of additive and the SMART
adjusts the output relatively to the voltage atahelog input (0-10Volt).

3.6.1. Main Menu

F5 — setting the extrusion machine output at 10Volt
F2 — setting additive percentage and following malte
consumption

F3 — watching the system’s alarms

F6 — service and maintenance

<ADDITIVE EXTRUDER>

<ALARMS SERVICE>

Note: entering the Service and Machine screens
requires an access code. The default code is 1234.

3.6.2. Extruder Output

MACHINE OUTPUT AT 10V the extrusion machine
output when the voltage at the analog input is 10Vo
Use the keypad to enter the required value andsprdg

AT 10V : 250.0 kg/h

INPUT: 05.73 Volt

INPUT — current analog input voltage
PressBack(F6) to return to the Main Menu screen.

3.6.3. Additive

SET/ACT- set and actual percentage of additive. Use
the keypad to enter the required set percentage a
presﬂ.

SPEED- feeder’s motor speed in percentage
STOCK- estimation of material stock.

TOTAL- total weight of additive

EXTRUDER- the current extrusion machine output
PresReseiF5) to reset th& OTALcounter.
PressBack(F6) to return to the Main Menu screen.

EXTRUDER: 123.2 kg/h
SET/ACT: 01.500/01.502 %

E SPEED: 17% E

STOCK: 0845 g
TOTAL: 045.121 kg

Note: STOCK estimation depends on the calibration of hoppeckstparameter. See
chapterl0.1.4 for details.

Note: Resetting the counter requires a reset code. @faaild code is 1234.

-18- www.sysmetric-ltd.com



Smart Controller for BeltColor & GraviColor User Naal

4. BeltColor Operation

4.1. Starting the BeltColor

1. Turn the conveyer switch (orange switch) to 1 ttvate the conveyer. The orange
lamp on the switch will light up and the unit wibad material into the conveyer
hopper.

2. Turn the system switch (green switch)Qdl. The green lamp on the switch will start
flashing alternately and the system will start actecycle. In this teach cycle the
SMART learns the material parameters needed faecboperation of the BeltColor.
The teach cycle lasts about 45 seconds and whehdith the system switch lamp
(green lamp) will stop flashing (or flash steadflghe system is in automatic mode /
extruder on).

3. Using the SMART keypad enter the required pararmdterthe BeltColor operation:

For injection mode — product weight and additivecpatage

For continuous mode — set output of kg/hour

For analog mode kg/hour — set output at 10Volt

For analog mode percentage — extrusion machineubup 10Volt and
additive percentage

4. The BeltColor will start feeding material accorditogthe operation mode:

At injection mode — according to Injection/Plast#iion signals.
At continuous mode — according to Extruder On digna
At analog mode — according to Extruder On signal #re voltage at the
analog input.
During operation the green lamp will flash steadilyndicate normal operation.

5. If an alarm is activated during operation the sysswitch lamp (green lamp) will
flash rapidly. If the alarm is related to the coymethe conveyer switch lamp (orange
lamp) will flash rapidly as well.

" DRAIN OFF ON

0

CONVEYER
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2. Emptying Material in the BeltColor

4

1. Turn the system switch ©FF to stop the BeltColor.

2. Turn the conveyer switch to O to stop material ingd

3. Place a bucket under the drain port of the BeltColo

4. Turn and hold the system switch@&AIN until the BeltColor is empty.

5. Clean residual material using compressed air. Rentlog conveyer hopper lid and
clean the hopper. Turn the hopper aside and cleaweighing chamber. Pull out the
belt conveyor and clean residual material.

6. Re-insert the belt conveyor and close the hopper.
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5. GraviColor

5.1. General Description

The GraviColor consists of
The following diagram shows the various parts efth

Conveyor Inlet

Weighing Bucket Load-cell Material Proximity Sendducket Chamber* Sliding Gate
Conveyor Hopper

Motor Adadptor

Driver Motor Screw Housing Screw Sleeve Drain Haach port

5.2. Screw Selection

Selecting the appropriate screw for the feeding isréarried out according to the outputs
required from the GraviColor. If the GraviColor wgorking in continuous mode (on

extrusion machines) select a screw that will f& #xpected outputs. If the GraviColor is
working in injection mode (on injection molding niéges) compute the continuous
output in order to select an appropriate screw.

5.2.1. Output at Injection Mode

In order to select an appropriate screw for thelifege unit of the GraviColor when
working in injection mode, compute the continuouspat of the screw according to the
following formula:
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Output Product x Addltl_ve 36
Fill Time 1000

Output in Kg/Hour
Product weight in grams

Additive by percentage
Fill Time in seconds

5.3. Screw Types
The following table details the available screws floe GraviColor and their typical

outputs:

Suitable for PC2000

Screw 6/12 8/15 10/17 13/20 15/22 17/25

Type white Silver Orange Purple Gold Red

Output | 5144 | 0238 | 038 0515 | 09-22| 1-28

Kg/Hour

Suitable for PC3000

Screw 6/12 8/15 10/17 13/20 15/22 17/25 25/34 40

Type White Yellow | Orange | Brown Gold Red Green Black
Output 0.1-14 0.2-4.5 0.3-8 0.5-15 0.9-23 0.9-29 3.6-96 2.71365

Kg/Hour

Note:the screw output depends on the material’s cheniatits (shape, size, volume etc.)
so the actual output might differ from the datéha above table.

5.4. Screw Installation

1. Empty all material from the GraviColor by openirg tdrain port and the test port at
the bottom of the GraviColor.
2. Loosen and remove one of the motor hinge boltssandg the motor aside.

-22-
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3. Pull the feeder screw out of the body housing.

4. Loosen the locating knob on top of the feeder artithe sleeve out of the housing.

5. Insert the new sleeve and tighten back the locdialp. Make sure that the cutout in
the sleeve is facing downwards and aligned withtélseport.
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6. Insert the new feeder screw.

Note: never mix-up screw and sleeve combinations. They alor-coded for easy
identification.

7. Turn motor shaft so that one of the coupling cogsts toward the motor hinge
knob. Slide the feeder screw with the flex-couplargl housing seal out toward the

motor coupling. Verify that the motor cogs fit intee flex-coupling and slowly swing
the motor back into position.
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8. Re-insert and tighten the motor hinge knob.
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5.5. Starting the GraviColor

1. Turn the conveyer switch (orange switch) to 1 ttvate the conveyer. The orange
lamp will light up and the unit will load materimito the conveyer hopper.
2. Open the test port at the bottom of the GraviCalat place a bucket underneath.

Test port

3. Turn and hold the system switch (green switch)EACHfor two seconds to activate
the teach cycle. The green lamp will start flashattgrnately and the system will run
the teach cycle to learn the material parameteeslet for correct operation of the
GraviColor. During the teach cycle material witbW out through the test port to the
bucket. The teach cycle lasts about 1-2 minutesvemeh it ends the system switch
lamp (green lamp) will stop flashing and the screlsplays the minimum and
maximum output of the GraviColor. In order to ohtai higher or lower output the
screw has to be replaced. (See chapt®r
The following screen shows typical teach resultkjaction mode:

TEACH RESULTS

MAX OUTPUT: 03.800 g/s
MIN OUTPUT: 00.100 g/s

TEACH RESULTS

MAX OUTPUT: 14.000 Kg/H
MIN OUTPUT: 03.000 Kg/H

- 26-
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Note: the teach cycle can last up to 5 minutes dependdtie material’'s characteristics
and screw type. The teach cycle can be stoppeddiy &urning the system switch (green
switch) toTEACHor by turning the system switch @i\.

4. Using the SMART keypad enter the required paramefier the GraviColor
operation:
For injection mode — product weight and additivecpatage.
For continuous mode — set output of Kg/Hour.
For analog mode Kg/Hour — set output at 10Volt.
For analog mode percentage — extrusion machineubwp 10Volt and
additive percentage.
5. Turn the system switch (green switch) @N. The GraviColor will start feeding
material depended on the operation mode:
At injection mode — according to Injection/Plast#iion signals.
At continuous mode — according to Extruder On digna
At analog mode — according to Extruder On signal #re voltage at the
analog input.
During operation the green lamp will flash steadidyndicate normal operation.

6. If an alarm is activated during operation the sysswitch lamp (green lamp) will
flash rapidly. If the alarm is related to the coysethe conveyer switch lamp (orange
lamp) will flash rapidly as well.

0
©

Operation switches
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5.6. Emptying material in the GraviColor

1.
2.
3.

6.

Stop the GraviColor — turn the system switcloteF and conveyer switch to 0.

Place a bucket beneath the GraviColor and opedrthie port and the test port.

If there is material in the conveyer hopper turategn switch tdON in order to open
the slide gate between the hopper and the weigthaghber so that the material can
drain from the hopper through the weighing bucket.

Open one of the motor hinge bolts and turn the maside. Remove the screw and
the sleeve.

Clean any residual material using compressed @md¥e the conveyer hopper lid
and clean the hopper. Turn the hopper aside aad the weighing chamber.

Close back the hopper. Reinsert the sleeve ansctieev. Close the motor and tighten
the hinge bolt.

Status Lamps

The lamps on the operating switches of the BeltCatal GraviColor indicate the system
status. The following table describes the diffeiedications:

Switch Lamp Status Indication
off system is off
System on__ _ system is_ on
flashing steadily automatic mode / extruder on
(green) . —
flashing alternately system is in teach cycle
flashing rapidly system alarm
Conveyor off conveyor i_s off
(orange) on _ conveyor is on
flashing rapidly conveyor alarm
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7. Alarms

The SMART is self-supervised and will report anyoeroccurring in material handling.
If an error occurs the SMART will switch to the Aftas screen and indicate the current
alarm. Alarms are cancelled automatically onceether is fixed.

7.1. Alarms Screen

PressAlarm Cancel(F3) to close the alarm at the alarm
output (dry contact) for 5 minutes. If after 5 miesi the
alarm is still active the alarm output will turn again.

The SMART logs up to 50 alarms. Préssst (F4) to see
the last alarm of the BeltColor. In order to clélae last
alarm pressasttogether withAlarm Cancel

PressBack(F6) to return to the Main Menu screen.

7.2. Alarms List

7.2.1. Bucket Empty

Indicates that the system failed to fill materrathe weighing bucket:
Check that the conveyor is activated and that natdlows freely during
conveying.
Check air supply and pressure.
Check the slide gate between the hopper and thghingj bucket.
If this alarm is activated when the bucket is fuith material check the weighing
amplifier and the weighing load-cell and performighéng calibration. See
chapterl0.2.

7.2.2. Conveyor Alarm
Indicates that the system failed to fill the conmefiopper (the material level proximity
switch does not detect material):
Check that material flows freely during conveying.
Check air supply and pressure.
If this alarm is activated when the hopper is Wih material verify intactness of
the material level proximity switch. See chapitér4.

7.2.3. Exceptional Load-cell Voltage
Indicates that the voltage from the load-cell afigrlis too high or too low. Check the
amplifier voltage at the calibration screen and:
If the voltage is above 8.00Volt and the buckdtiiswith material:
0 Check the air supply and pressure.
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0 Check intactness of the slide gate between thehiegbucket and the
conveyor hopper
Check the 10-0-10 fuse (see electrical drawings).
Clean the weighing bucket and the weighing chamabermake sure there are no
objects interfering with the load-cell or the wadigd bucket and that they move
freely up and down.
Check the weighing amplifier and the load-cell. Skapterl0.2.

7.2.4. Set Output Too High (BeltColor only)

Indicates that the required output exceeds thesystcapability:
Set a lower value for the system output

7.2.5. Set Output Too Low (BeltColor only)
Indicates that the required output is lower thangisstem’s minimum output:
Set a higher value for the system output
Replace the material guide (contact Sysmetric &aitk)

7.2.6. Larger Screw Needed (GraviColor only)
Indicates that the required output exceeds thesystcapability:
Change the feeder screw. See chapi2r
Set a lower value for the system output

7.2.7. Smaller Screw Needed (GraviColor only)
Indicates that the required output is lower thandisstem’s minimum output:
Change the feeder screw. See chapi2r
Set a higher value for the system output

7.2.8. No Flow Alarm

Indicates that material is not flowing through Hystem:
Search for material blockage in the system

7.2.9. Exceptional Injection Time
Indicates that the last injection time was exceytiavith respect to the average injection
time:
Check injection time of the injection molding maai
Check system electric wiring

7.2.10. Exceptional Plastification Time
Indicates that the last plastification time was eptonal with respect to the average
plastification time:
Check plastification time of the injection moldingachine
Check system electric wiring
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7.2.11. PLC Battery Low
Indicates that the backup battery of the contrafieveak.
Replace the backup battery of the PLC.
Note: Use only 3V CR2450 battery. See Unitronics techpsut document 4/06 for
instruction on how to replace a battelpitialize the PLC after replacing the battery.

7.2.12. Teach Failed

Indicates that the teach cycle has failed.
Check material supply
Check that material flows freely in the system
Empty and reactivate the unit to start a new tescle

7.2.13. Motor Fan Is Not Running (BeltColor only)

Indicates that the cooling fan of the motor is notning.
Open the motor cover and check if the fan is rugnin
Check if the fan is covered by dust.

Replace the fan.

7.2.14. DM/DS Limit
Indicates that the active DM/DS reached the maximutie minimum limit.
Check the active DM/DS and its limits in the Modedcreen. See ChaptHd.1.3.
Make sure that material flows freely through thsteyn’s feeder.
If necessary, change the DM/DS limits as needed.

7.2.15. Batch Oversize

The set parameters (product weight and additivegmage) require a batch of material
larger than the unit can handle.
Increase the amount of material in the weighingkbticby increasing the
maximum level or decreasing the minimum level oé thucket. See chapter
10.1.4. If you increase the maximum level, makee swt to exceed the bucket
capacity and if you decrease the minimum level, enalire not to leave the
bucket without material. In any case, it is recomdes to increase the maximum
if possible rather than decreasing the minimum.
Contact Sysmetric regarding larger dosing units.
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8. Troubleshooting

In some cases the unit may encounter errors thabtlbave an alarm. The following
paragraphs describe possible cases and the salution

8.1. Blown Fuse

The control unit has two protection fuses: onetli@ main power supply and one for the
weighing transformer. Both fuses are situated @nréar side of the control cabinet. The
power fuse is marked “MAIN” and the weighing tramsher fuse is marked “10-0-10".

If the controller does not turn on when switchingtbe power supply, check the power
fuse. If there is a problem with the weighing sgsteheck the transformer fuse.

Note: use glass slow blow fuses: 6.3x32mm 5A for the MAlise and 5x20mm 0.5A
for the 10-0-10 fuse.

&%

, & +%

8.2. Material Level Proximity Switch Error

If the unit does not load material to the hoppeewkthe Conveyor switch is turned on, or
if it does not stop loading material when the hapisefull, check the material level
proximity switch. The proximity switch sensitivitpay need adjusting or the switch may
be damaged.

The proximity switch can be easily checked by tognpff the Conveyor switch and
touching the proximity switch briefly with your hdnThis should cause the Conveyor
switch orange lamp to blink twice. If the lamp doed blink then the sensor is damaged
and should be replaced. If the lamp blinks, chéek $ensitivity as explained in the
maintenance chapter.

The Proximity switch can also be checked usingMibaitor screen. The PROX signal in
the Monitor screen shows the status of the inpatieg from the proximity switch. The
PROX signal value should be “0” when there is naemal in the hopper and it should be
“1” when it is covered with material.
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8.3. Volumetric Test

The volumetric test can be performed when it ipeated that the control unit produces
fluctuating capacity. The volumetric test disabiles gravimetric control and forces the
feeding unit to run at a constant speed. This fothe unit to feed constant capacity as in
volumetric systems. If the capacity stabilizes wtiba unit is forced to volumetric
production check the weighing system as explaimetheé maintenance chapter. If the
capacity continues fluctuating when the unit iscémr to volumetric production then it is
caused by some external problem. Possible causdiiatfiating capacity are: raw
material is not uniform and homogenous, raw madted@es not flow freely to the
extruder, material does not flow freely in the upit.

In order to force the unit to volumetric productiset the Maximum DM/DS and
Minimum DM/DS to be equal to the Active DM/DS inettModel 1 screen as shown in
the example below. See the Maintenance chapteefails on the DM/DS parameter.

Model 1 Screen

Note: remember to change back the DM/DS limits. The dog&s not alarm for DM/DS
Limit if the limits and active values are equal.

8.4. Unit Runs Material Once and Hangs

When the unit is set to work Plastification and Injection Moden an injection molding
machine it feeds part of the material during thasffication cycle and part of the
material during the injection cycle of the injectimolding machine. In order to ensure
correct operation the unit expects to receive olastification cycle followed by one
injection cycle followed by one plastification cgchnd so on. If the unit receives two
consecutive plastification cycles it ignores theosa one and waits for the injection
cycle and vice versa.

If the unit runs material once and hangs, chedk gt toPlastification and Injection
Modeand if so check the electrical wiring and verifyat it is receiving both signals: the
plastification and the injection. If the injectigignal cannot be supplied change the
operation mode t®lastification Only

8.5. Actual Batch Size Error

If the set and the actual batch size, shown inMlagerial screen, are not equal during
operation on an injection molding machine verifattithe unit is in automatic mode. If
the unit is in manual mode it feeds material acicgydo the length of the plastification
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cycle and according to the batch parameters. Thii€ause the actual batch size to differ
from the set size.
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9. Communication

The SMART supports TCP/IP and Modbus communicatvbich can be used to set and
read all working parameters of the BeltColor usamgemote PC. See chapter.7
regarding communication configuration.

9.1. Data addresses

9.1.1. Injection Mode
: PLC . Modbus
Function Address Type Action Value Address
Additive ML101 32 Bit Write 00.0-99.9% 5317
Product ML108 32 Bit Write 00000-99999gram 5303
Set New Output MB62 1 Bit Write 1 0063
Reset Totals MB63 1 Bit Write 1 0064
Alarm Code ML100 32 Bit Read 00-17 5301
Additive ML101 32 Bit Write 00.0-99.9% 5317
Set ML102 32 Bit Read 000.0-999.9gram 5305
Act ML103 32 Bit Read 000.0-999.9gram 5307
Stock ML104 32 Bit Read 0000-9999¢g 5309
Total ML105 32 Bit Read 000.000-999.999Kg 5313
Additive ML106 32 Bit Read 000.000-999.999Kg 5311
Count ML107 32 Bit Read 0000000000-9999999999 5308
Product ML108 32 Bit Read 00000-99999gram 5303
System Status MB64 1 Bit Read 0-1 0065
Conveyor Status MB65 1 Bit Read 0-1 0066
9.1.2. Continuous Mode
: PLC : Modbus
Function Address Type Action Value Address
Set ML101 32 Bit Write 00.000-99.999Kg/Houf 5303
Set New Output MB62 1 Bit Write 1 0063
Reset Totals MB63 1 Bit Write 1 0064
Alarm Code ML100 32 Bit Read 00-17 5301
Set ML101 32 Bit Read 00.000-99.999Kg/Hour 5303
Actual ML102 32 Bit Read 00.000-99.999Kg/Hour 5305
Speed ML103 32 Bit Read 000-100% 5307
Stock ML104 32 Bit Read 000-9999g 5309
Total ML105 32 Bit Read 000.000-999.999Kg 5311
System Status MB64 1 Bit Read 0-1 0065
Conveyor Status MB65 1 Bit Read 0-1 0066

www.sysmetric-ltd.com
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9.1.3. Analog Mode Kg/Hour

. PLC . Modbus
Function Address Type Action Value Address
Output at 10 V ML107 32 Bit Write 00.000-99.999K @it 5315
Set New Output MB62 1 Bit Write 1 0063
Reset Totals MB63 1 Bit Write 1 0064
Alarm Code ML100 32 Bit Read 00-17 5301
Set ML101 32 Bit Read 00.000-99.999Kg/Hour 5303
Actual ML102 32 Bit Read 00.000-99.999Kg/Hour 5305
Speed ML103 32 Bit Read 000-100% 5307
Stock ML104 32 Bit Read 000-9999g 5309
Total ML105 32 Bit Read 000.000-999.999Kg 5311
Input Voltage ML106 32 Bit Read 00.00-10.00Volt 831
Output at 10 V ML107 32 Bit Read 00.000-99.999KgiHo 5315
System Status MB64 1 Bit Read 0-1 0065
Conveyor Status MB65 1 Bit Read 0-1 0066
9.1.4. Analog Mode Percentage
: PLC : Modbus
Function Address Type Action Value Address
Set ML101 32 Bit Write 00.000-50.000% 5303
Machine Output at 10V ML108 32 Bit Write 000.0-99Rg/Hour 5317
Set New Output MB62 1 Bit Write 1 0063
Reset Totals MB63 1 Bit Write 1 0064
Alarm Code ML100 32 Bit Read 00-17 5301
Set ML101 32 Bit Read 00.000-50.000% 5303
Actual ML102 32 Bit Read 00.000-50.000% 5305
Speed ML103 32 Bit Read 000-100% 5307
Stock ML104 32 Bit Read 000-9999g 5309
Total ML105 32 Bit Read 000.000-999.999Kg 5311
Input Voltage ML106 32 Bit Read 00.00-10.00Volt 331
Machine Output ML107 32 Bit Read 000.0-999.9Kg/Hou 5315
Machine Output at 10V ML108 32 Bit Read 000.0-98YHour 5317
System Status MB64 1 Bit Read 0-1 0065
Conveyor Status MB65 1 Bit Read 0-1 0066

After writing a new output, set “Set New Outputt b 1 (MB62). The SMART will

update the new values and will clear the bit bacB.t
In order to reset the totals set “Reset Totalstdit (MB63). The SMART will reset
the totals and will clear the bit back to O.
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9.2. Alarm Codes and Bits

The SMART alarms are indicated by two methods: @ecwehich indicates the current
active alarms and bits which indicates the stafusach alarm. Both, the code and the
status bits, can be used to indicate alarms imegm®te control unit.

The following table details the code of each alaswead in ML100 and the status bits.

Alarm Code PLC T Acti Modbus
Address ype ction Address

No alarm 0
Exceptional load-cell voltage 1 MB100 1 Bi Read 001
Conveyor alarm 2 MB105 1 Bit Read 0106
Bucket empty 3 MB110 1 Bit Read 0111
Set output too high 4 MB115 1 Bit Read 0116
Set output too low 5 MB120 1 Bit Read 0121
No flow 6 MB125 1 Bit Read 0126
Exceptional injection time 7 MB130 1 Bit Read 0131
Exceptional plastification time 8 MB135 1 Bit Read 0136
PLC battery low 9 MB140 1 Bit Read 0141
Teach failed 10 MB145 1 Bit Read 0146
Motor fan is not running 11 MB150 1 Bit Read 0151
DM/DS limit 12 MB155 1 Bit Read 0156
Batch oversize 17 MB160 1 Bit Read 0161
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10. Service and Maintenance

10.1. Service Screens

10.1.1. Service Menu

PressingSERVICE(F6) on the main menu screen will

switch to the service menu screen. The service men
enables weighing calibration and access to operatig
parameters of the BeltColor and GraviColor. Taka
extreme care when using the service screens. &ettin
incompatible values can reduce system performance.

<MODEL 1

F1
E <MODEL 2 MONITOR>

<COMPUTER Back>}

WEIGHING>

Note: entering the Service screen requires an access the default code is 1234.

10.1.2. Weighing Calibration
Weighing calibration is performed in order to emsthat the system reports the correct
weight of material in the weighing bucket. Weighioglibration is performed during
manufacturing, yet it is advisable to perform cadtibn before the first operation of the
system. Recalibration should be carried out infoflewing cases:

If any inaccuracy in the BeltColor or GraviColodstput is noticed.

If the SMART controller has been replaced.
If the weighing amplifier has been replaced.
If the weighing load-cell has been replaced.

AMP:  3.72 volt

AMP — weighing amplifier voltage
WEIGHT- current weight in the weighing bucket
REF - reference weight used for the calibration.

WEIGHT: 237.6 g

REF:

2000 g

Weighing calibration is performed by the following

steps:

Stop the system — turn system switclofeF and conveyor switch to 0.

Empty material from the system.

Turn the conveyor hopper aside to gain accesstavdighing bucket.

Make sure that the weighing bucket is empty antl AP is 0+0.5Volt. IfAMP

is not O calibrate the weighing amplifier as detdiin10.2.1.

PresZero (F4) to remove tare weight. Verify thAtEIGHT shows 0.

Enter theREF value according to the reference weight usedhfercalibration.

Put the reference weight in the weighing buckeft W@ seconds for th&/EIGHT

value to stabilize and pre€al (F5). Verify theWEIGHT shows the value of the

reference weight.

8. Remove the reference weight from the weighing buekel then put it back
again. Verify that theVEIGHT goes down to 0 and back to the reference value
accordingly. If necessary, repeat steps 1-4.

PN E

No o
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Note:a valid reference weight is 100-500g.

10.1.3. Model 1 — Flow and Sample Rate Parameters

Flow Parameter

The flow parameter DM/DS reflects the weight of emetl that the system feeds per one
step of the motor. The flow parameter depends omynfactors such as material
characters (granule size, weight, volume etc.)ratpsn mode and more. The parameter
is sampled and adjusted adaptively by the systerording to the sample rate parameter
DM in order to ensure correct output of the Belt@and GraviColor.

The maximum and minimum values of the flow parameséa be adjusted but this should
only be carried out during exceptional conditioBetting incompatible values can reduce
system performance.

DM/DS ACTIVE- the current value of the flow parameter.
DM/DS MINIMUM — lower limit for the flow parameter. Recommendatlie 500.
DM/DS MAXIMUM- upper limit for the flow parameter. Recommendallie 5000.

Sample Rate Parameter

The sample rate parameter determines the rate mplsmy and adjusting the flow
parameter. The value of the sample rate paramatebe adjusted but this should be only
be carried out under exceptional conditions. Sgtimcompatible values can reduce
system performance.

DM TH — the sample rate of the system. Recommended ¢8l0g.
S.D.- standard deviation of DM/DS.

Note:if the BeltColor and GraviColor are set to workiwoutput lower than 0.1Kg/Hour
it is recommended to change the sample rate pagaaoeb.0g.

DM/DS ACTIVE:
DM/
DM/

2344
: 500
: 5000

DM TH: 10.0g
S.D.: 1.6%

Model 1 Screen
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10.1.4. Model 2 — Weighing Bucket, Hopper Stock and  Conveying Time

Weighing Bucket

The parameters of the weighing bucket determinghttessholds of filling the bucket with
material. When the weight of material in the werghbucket goes below the minimum
threshold the system starts filling the bucket. Wkige weight in the bucket goes above
the maximum threshold the filling is stopped. Thalues of the weighing bucket
parameters can be adjusted but this should onlycdyeed out during exceptional
conditions. Setting incompatible values can rediystem performance.

BUCKET- the current weight of material in the weighingket.
BUCKET MIN- start filling threshold. Recommended value -d.00
BUCKET MAX- stop filling threshold. Recommended value - 300g

Note: when working with materials of low density, whete volume of the weighing
bucket cannot hold 300g, the maximum threshold lshioe set to 2509 or less if needed.

Hopper Stock
The hopper stock parameter is the weight of mdteritne hopper after conveying. This

parameter is used for estimating the overall maltstock in the system. In order to set
this parameter, activate the conveyor before operahe system in order to fill the
hopper with material, drain and weigh the mateaiadl set this measured weight as the
hopper stock parameter.

The valueSTOCKthat will be calculated based on the hopper sipatameter is an
estimate only and can be inaccurate by up to 100mare from the actual material
weight in the system. This inaccuracy is a consege®f conveying material controlled
by a proximity switch, and not by weight, which ukts in a different weight of material
in the conveyor hopper after each conveying cycle.

Conveying Time

The conveying time parameter defines the thresfwldhe conveying alarm. If the unit

starts conveying and fails to load material bytthee defined in this parameter it will set
the alarm. This time can be set to a low value #mabling fast alarm on conveying error
or it can be set to a high value in order to prévalse alarms in heavy materials that
require long conveying time.

The default value for conveying time is 30 seconds.

BUCKET:

237.2g
: 100g

- |

: 0630g

:0.30s

Model 2 Screen
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10.1.5. Automatic fill (GraviColor only)

The automatic filling parameters allow taking tmeaaof the screw housing into
consideration to ensure that it is filled afteridinag or teaching so that material is ready
for start of production.

Press AF to access the Automatic Filling screen

: 80g
. | e | I

Automatic Filling Screen
Fill after drain — define the amount of material to be filled aftekaining when the
teaching process has not been carried out.
Fill after teach— define the amount of material to be filled affeaiining and teaching.

10.1.6. Monitor
The monitor screen shows the actual values ofrthets and outputs of the controller.
This screen can be used to identify a source oksgmeration error. The following table
lists the parameters shown in the monitor screen:

Parameter | I/O Value Shows
In Injection mode — whether the injection moldingchine is
AUTO Input 9 on manual mode or automatic mode.
In Continuous and Analog mode — extruder on.
PLAS Input 10 Plastification cycle
INJ Input 11 Injection cycle
ON Input 1 System switch on/off
DIT Input 2 System switch Drain (BeltColor) / Teg&raviColor)
CONV Input 3 Conveyor switch on/off
PROX Input 4 Proximity switch status
VENT Output 5 Conveyor venturi on/off
BUCK Output 6 Bucket fill valve open/close
DIR Output 1 Motor direction forward/backward
FREQ Output 0 Motor speed (digital speed — steguizacy)
AOUTO gﬁ?g)%? 0 Motor Speed (analog speed)
AIN1 ﬁ]gilf% Weighing amplifier voltage
AIN2 ﬁ]?)ilfg Extruder speed reference voltage
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AOUTO:1
PLAS: 1
INJ:
ON:
DIT:

FREQ:2537
AUTO:693
AIN1: 1572
AIN2: 0

Monitor screen
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10.1.7. Computer

When the controller is connected to a computer déta acquisition software the
production parameters in the controller displaytdoeked. Entering the code 1234 in the
computer screen releases the parameters tempofidrdyparameters are automatically
blocked back after the controller has been idleh@f an hour.

Computer screen
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10.2. Weighing System

10.2.1. Weighing Amplifier Calibration

The weighing amplifier is first calibrated duringanufacturing in order to adjust its
working voltages for the load-cell and the con#nll Recalibrating the weighing
amplifier is needed if:

The weighing amplifier has been replaced.

The load-cell has been replaced.

Weighing calibration cannot be completed due taepiional voltage.

Note: an exceptional voltage from the weighing amplifierusually a consequence of
mechanical interference in the system. Before ratiihg the weighing amplifier in such
cases locate and fix the mechanical interfererrst. fCalibrating the amplifier without
finding the real cause of the exceptional voltagleamly temporarily solve the problem.

Weighing amplifier calibration procedure:

Stop the system — turn system switclOteF.

Empty all material from the system.

Open the operation panel of the system. The weggaimplifier is behind it.

Verify that the two green LEDs (+8V and -8V) are If not check the power

supply voltage on the power pins. There shouldwiz T0VAC supplies. If not,

check the 10-0-10 transformer and its fuse in t&ART cabinet.

Verify the gain jumper is at the center positioosthg the pins marked 102.

Verify the offset jumpers (A, B, C) are at the @¥rpgosition marked 0.

Turn Zerotrimmer 20 turns left, counterclockwise.

Turn Cal trimmer 20 turns left, counterclockwise.

Using a voltmeter, read the voltage on the outpos pf the weighing amplifier

and turn thezero trimmer right, clockwise, until the voltage reg@s0.1Volt. If

you cannot obtain OVolt at this stage see the okapter for checking the load-

cell output and adjusting the offset jumpers.

10. Turn Cal trimmer 20 turns right, clockwise.

11.Gently place a 200g weight in the weighing bucket aerify a 3+0.5Volt on the
output pins of the weighing amplifier. If using #ferent weight the voltage will
differ accordingly. Only use weights of 100-500g.

12.Close the operation panel.

13. Perform weighing calibration as detailedlid.1.2

PwnhE

©o~NOoO
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- Cal Trimmer

Power i
10VAC / Gain Jumpe
00—
10VAC —» <«— Load-cell
<&— OQOutput

Output Pins
OVolt —
0-10Volt —» .
Zero Trimmer

Offset Jumpel
Weighing Amplifier

10.2.2. Load-cell Output and Offset Jumpers
Normal load-cell voltage output with no load in tleeighing bucket is about £1-2mVolt.
When the load-cell is damaged it usually has soffieetoand will output a higher
voltage. This will interfere with calibrating thesighing amplifier.
If during weighing amplifier calibration it is imgsible to obtain OVolt when trying to
calibrate the zero, check the load-cell outputagdt If the voltage is more than the
normal £2mVolt, it is recommended to replace tredlgell unit. Another option, instead
of replacing the load-cell unit, is to use the efffumpers to compensate the load-cell
offset.
The offset jumpers affect the voltage in differemtensities: jumper A has the least
influence while jumper C has the most. Each jungaer be in one of three positions: top
— 1, middle — 0 and bottom — 2. There are a tdt&l7oadjustment levels, detailed in the

next table:

Voltage decrease Voltage increase
2(0(1|2|0|12 2 0120|122 0 14 2 0 1 2 p 1 2 011]|2|0]|1 A
2(2|2|0]0]0] 1 1y1|2]2]|2 0 0 0 1 1 2 p pO0OJj00|1]1]|1 B
21222 2| 2 2 202|0]0]| 0/ 0 00 0 0 C 1 p o 1 11112 (1|1|C

Offset Jumpers

Note: it is highly recommended to replace the damaged-kell instead of using the
offset jumpers. If the offset jumpers are usedaimgensate offset the load-cell should be
tested carefully to ensure correct weight measunéme
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10.2.3. Load-cell

The load-cell test is performed in order to engheeaccuracy of the system and that the
correct weight is reported from the weighing bucKéte load-cell test has three checks:
1. Hysterasis check (repeatability) — ensures thatidn is not affecting the load-
cell and the weighing bucket.
2. Calibration check — ensures correct ratio betwberidad-cell voltage output and
the weight reported by the system.
3. Linearity check — ensure the linearity of the |c=adk-

Load-cell test procedure:

1. Stop the system — turn system switclOteF.

2. Empty all material from the system.

3. Open the conveyor hopper and turn it aside to gaioess to the weighing
chamber.

4. Clean the weighing chamber. Verify no residual makeébetween the chamber
walls and the load-cell and weighing bucket.

5. Switch the controller display to weighing caliboatiscreen. PresSERVICEin
the main menu an@ALIBRATIONIn the service menu.

6. At this stage, when the weighing bucket is emptyy amplifier voltageAMP
should read 0£0.1Volt. If not, verify again that residual material presses the
weighing bucket or the load-cell. If necessaryhralie the weighing amplifier as
described inl0.2.1.

7. Wait for about 10 seconds and pre&sro to remove tare weight. The value
WEIGHTwill show 0.

8. Hysterasis check (repeatability) — gently presswegghing bucket and release.
The WEIGHT in the calibration screen should rise and drogkliaczero (allow
+2g tolerance). Gently pull the weighing buckete THEIGHT should drop below
zero and rise back to zero (allow +2g tolerance).

9. Calibration check — pres8ero to clear any residual offset from the previous
check. Place a reference weight in the weighingkduand verify that th&REF
value corresponds with the reference weight. WHIGHT value should match
the reference weight (allow £2g tolerance). If nquérform weighing calibration
as detailed i10.1.2.

10. Linearity check — put a weight that is differenbrir the reference weight in the
weighing bucket and verify corre@/EIGHT value. It is recommended to repeat
this procedure with several different weights teahall of the working range.

11.Remove the weight and close the conveyor hopper.

Note: use weights of 100-500g only.
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10.3. Display Contrast

The controller's display is LCD type. Temperatutegacges effect the contrast of the
display and it may need adjustment.

Adjusting the contrast of the display is carried by turning, using a small screwdriver,
the contrast trimmer. Access to the contrast trimm@ia a small hole on the upper rear
side of the controller. Open the control cabinatetach the back of the controller.

Contrast
Trimmer

Communication
Port

Power
Supply

SMART Controller — Rear view
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10.4. Material Level Proximity Switch

The material level proximity switch (capacitive ot — Normally Closed) located in the
conveyor hopper indicates the presence of materihle hopper.

When the proximity switch does not detect matett conveyor is activated to load
material to the hopper. Once the proximity switaktedts material the conveying is
stopped.

Calibrating the sensitivity of the proximity switdl carried out by turning the small

screw on the back of the proximity switch, accogdio the following steps:

Stop the system — turn system switclOteF and conveyor switch to O.

Empty material from the conveyor hopper.

Open the operation panel to gain access to thedfable proximity switch.

If the status LED on the back of the proximity sshiis lit skip to step 6.

Turn the sensitivity screw clockwise until the gt ED lights.

Turn the sensitivity screw counterclockwise slowhtil the status LED goes off.

Continue turning the screw counterclockwise anokfadfra turn.

7. Check the operation of the proximity switch. Filet conveyor hopper with
material to cover the proximity switch and verihat the status LED lights.

8. Close the operation panel and the conveyor hopper.

ogkwnE

Note:the calibration described here refers to proxirsijtches whose status LED lights
when material is detected.
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Appendix A — Control Cabinet Electrical Wiring

Cable Type Function Wire Color
Ground Green/Yellow
3x0.75mm Neutral Black 1
Phase Black 2
2x0.75mnd Alarm — Dry Contact Green
Green
Shield Shield
2x0.5mnft Shielded Analog OV Black
Analog 0-10V Red
Common 0VDC Black
Common 24VDC (Option) Red
6x6005 Extruder On / Automatic Mode White
0.5mnf Plastification Brown
Injection Green
Not Used Input Blue

www.sysmetric-ltd.com
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Appendix B — I/0O Wiring

Plug PA
. . Wire Color Wire Color
Pin Function in Cable Ter. | 1/O in Cabinet Cable Type
= | Ground Green/Yellow Green/Yellow
A | Neutral Black 1 N Blue 3x0.75mn
A | Phase Black 2 L Brown
A
A | Alarm R11 Green
A | Dry Contact Green 2x0.75mn
B1 | Common 0VDC Black Black
B2 | Common 24VDC (option) Red Not Connected
B3 | Extruder On/ Automatic Mode White 19 Purple 6x6005
B4 | Plastification Brown 110 White/Brown|  0.5mnf
B5 | Injection Green 111 White/Green
B6 | Not Used Input Blue 16 Blue
B7 | Not Used Output 014 White/Black
B8 | Shield Shield Shield 2%0.5mm
B9 | Analog Input OV Black ACM Black Shi'elded
B10 | Analog Input 0-10V Red AIN1] Red
Plug PB
: . Wire Color Wire Color
Pin Function in Cable Ter. /0 in Cabinet Cable Type
Al | OVDC Black Black
A2 | 24VDC Red Red
A3 | Analog Enable White 013 White/Red/Black
A4 | Alarm NPN Brown 15 Orange
A5 | Alarm PNP Green
A6 | Common 24VDC Yellow T Red 12x0.5mr
A7 | Motor Direction Gray 01 White/Yellow
A8 | Motor Step Orange 00 White
A9 | Analog Speed 0V Blue ACOM White/Black/Brown
A10 | Analog Speed 0-10V Purple - AOUTD White/Black/Green
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Plug PC
. : Wire Color Wire Color
Pin Function in Cable Ter. | 1/O in Cabinet Cable Type
A | 0OVDC Black Black
A | 24VDC Red Red
A | System Switch — On White 11 Brown
A | System Switch — Drain Brown 12 Green
A | Conveyor Switch Green 13 Yellow
A | Level Proximity Switch Yellow 14 Gray
A | System Switch Lamp Gray 02 White/Gray 15x0.5mnd
A | Conveyor Switch Lamp Orange (0K White/Orange
A | Slide Gate Valve Blue 04 White/Blue
A | Conveyor Valve Purple 05 White/Purple
B1 | 10VAC White/Green White/Black/Blue
B2 | OV White/Yellow White/Black/Yellow
B3 | 10VAC White/Blue White/Black/Orange
B4
B5
B6 | Amplifier + Red AINO Red
B7 | Amplifier - Black ACM Black zégi'(:r;(;g
B8 | Amplifier Shield Shield Shield
B9
B10
Internal Wiring
Function Wire Color Ter. I/0
Alarm Relay - R11 White/Red 016
Controller Output — O0 White 10
Digital Outputs Power Supply — 0VDC Black ov
Digital Outputs Power Supply — 24VDC Red V1
Analog I/O Power Supply — 0OVDC Black oV
Analog I/O Power Supply — 24VDC Red V2
Digital Outputs Common 02-O5 — 0VDC Black
Digital Outputs Common 013-016 — 0VDC Black
Digital Inputs Common 10-18 — 24VDC Red + COM
Digital Inputs Common 19-111 — 24VDC Red + COM

www.sysmetric-ltd.com
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Appendix C — Electrical Drawings
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Appendix D — System Specification

Power supply
High voltage model: 200-240Volt, 50/60Hz, 2Amp

Low voltage model: 100-120Volt, 50/60Hz, 4Amp

Air Supply
6-8Bar dry air
8mm fast connector

Control
Servo / Modeling technique for accurate and stapdtem control
Backlit graphical display with keypad and functikeys
Multi-language simple interface
Galvanic isolation on all inputs and outputs (agaad digital)
Isolated 10/100Mps Ethernet network connection
Integrated machine data acquisition
Remote PC control compatibility witdinuman andinjman software

Weighing and Feeding Unit
Rigid mechanical structure
Automatic material parameter tuning
Easy material emptying and system cleaning
0.1g weighing resolution
Loss-in-weight measurement technique
Stepper motor operated (1600 steps per revolution)
Dynamic range:
o For BeltColor: 1:1500 (belt conveyor resolutionZim)
o For GraviColor: 1:600 (screw speed 0.3-225rpm)
Typical flow rate:
o BeltColor: 0.033-50kg/hour for granulated materialQ10-15kg/hour for
micro pellets
o GraviColor: 0.05-30kg/hour

Material Conveying
Built-in venturi material conveyor
3 meter flexible hose
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