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BeltColor and GraviColor on CD User Manual

1. General Description

The BeltColor and the GraviColor are small gravimeetiosing units designed to handle
additives, both granulated material and micro pelleith outputs of up to 50Kg/Hour.
They can be added to the CD dosing system mainlgidsing additives. The BeltColor is
based on a belt conveyer feeder and the GraviGslbased on a screw feeder. Each
system consists of three main parts:

Feeding unit for driving material.

Weighing unit for automatic calibration of the outp

Venturi conveyer for loading material.
Controlling and programming the units is carried via the operation panel of the CD
dosing system.

GraviColor BeltColor
Note: this manual describes the BeltColor and GraviCaluts only. For details on the
CD dosing unit refer to theD Seriesnanual.

1.1. Features

Servo / Modeling technique for accurate and stapdtem control
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)
GraviColor screw speed control 1:600 — 0.3-225rpm
GraviColor typical flow rate 0.05-30Kg/Hour
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BeltColor typical flow rate:
o Granulated material 0.033-50kg/hour
o0 Micro pellets 0.010-15kg/hour

Note: when working with micro pellets and/or extremabyloutputs it is recommended
to use an alternative material-guide in the Beld€aContact Sysmetric for more details.
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2. BeltColor Operation

2.1. Starting the Unit

1. Turn the conveyer switch (orange switch)ltéo activate the conveyer. The orange
lamp on the switch will light up and the unit wilad material into the conveyer
hopper.

2. Turn the system switch (green switch)adl. The green lamp on the switch will start
flashing alternately and the system will start actecycle. In this teach cycle the
dosing unit learns the material parameters neededht correct operation of the
system. The teach cycle lasts about 45 secondsvhed finished the system switch
lamp (green lamp) will stop flashing.

3. Using the control panel, set the capacity requifemin the system. See the
Programming chapter.

4. 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.

" DRAIN OFF ON ™

0

CONVEYER
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2.2. Programming

In the operation panel of the CD dosing unit pfd#dN and then presBelt. The panel
will switch to the BeltColor programming screen.
Set theAdditive percentage (the BeltColor capacity is defined as the peragmtaf the

extruder’s capacity).

Set Actual
Addit = ;
nerc:ehrﬁaue 1. FRR; . AR
Additive 000k | o, aakarH Status
canapiw ; :
J:Scd:mmmr Reset B BBEKQ
5
c;nneacit-.r . Bka/H

Lras=ing I Belt

PHDGHﬁ.Ml I:IF'EHF-.TEl SEHUICEl AL AR R

Additive percentage— system output in percentage of the extrudertpudu

Additive capacity — system output in Kg/Hour

Additive accumulator — accumulator of the material fed by the system
Line capacity — the extruder’s output

2.3. Emptying Material

A S

Turn the system switch ©OFF to stop the system.
Turn the conveyer switch to stop material loading.
Place a bucket under the drain port of the Belt€olo
Turn and hold the system switchD&®AIN until the BeltColor is empty.

Clean residual material using air pressure. Rentloeeonveyer hopper lid and clean

the hopper. Turn the hopper aside and clean thghiveg chamber. Pull out the belt

conveyor and clean residual material.

6. Reinsert the belt conveyor and close the hopper.
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2.4. Status Lamps

The lamps on the switches of the BeltColor are ueeihdicate the system status. The
next table describes the different indications:

Switch Lamp Status Indication
off system is off
on system is on
?{Zt;:? flashing steadily system is draining material
9 flashing alternately system is in teach cycle
flashing rapidly system alarm
Conveyer off conveyer i_s off
(orange) on _ conveyer is on
flashing rapidly conveyer alarm
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3. GraviColor Operation

3.1. Screw Selection

Selecting the appropriate screw for the feeding isrcarried out according to the outputs
required from the GraviColor. The following tabletdils the available screws for the
GraviColor and their typical outputs:

Screw 6/12 8/15 10/17 13/20 15/22 17125

Type White Silver Orange Purple Gold Red
Output | o5 13 01-37 02-77 03-14 05-p1 5-@8
Kg/Hour

Note: the screw output depends on material charactbepés size, volume etc.) so the

actual output might differ from the data in the abdable.

3.2. Screw Installation

1. Empty all material from the GraviColor by openiing tdrain port and the test port on

the bottom of the GraviColor.
2. Loosen and remove one of the motor hinge boltssandg the motor aside.
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3. Pull the feeder screw out of the body housing.

5. Insert the new sleeve and tighten back the locdinudp. Make sure that the cutout in
the sleeve is facing downwards and aligned withtelseport.
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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 the motor shaft so that one of the couplingscpoints 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.

8. Re-insert and tighten the motor hinge knob.

\,U, /
i '!‘_. -
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3.3. Starting the Unit

1. Turn the conveyer switch (orange switch)ltéo activate the conveyer. The orange
lamp will light up and the unit will load materigto the conveyer hopper.
2. Open the test port on the bottom of the GraviCalat place a bucket underneath.

=
S e e

i

Test port

3. Turn and hold the system switch (green switch)TEPACH for two seconds to
activate the teach cycle. The green lamp will dtaghing alternately and the system
will run the teach cycle to learn the material paeters needed for the correct
operation of the GraviColor. During the teach cyolaterial will flow out through the
test port to the bucket. The teach cycle lasts abdéliminutes and when it ends the
system switch lamp (green lamp) will stop flashing.

Note: the teach cycle can last up to 5 minutes dependechaterial characteristics and
screw type. The teach cycle can be stopped byrngaty the system switch (green
switch) toTEACH or by turning the system switch @\.

4. Using the control panel, set the capacity requifemm the system. See the
Programming chapter.

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

0
O

Operation switches
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3.4. Programming

In the operation panel of the CD dosing unit pre¥SIN and then presScrew. The
panel will switch to the GraviColor programming esen.

Set theAdditive percentage (the GraviColor capacity is defined as a percemntaigthe
extruder’s capacity).

Set Actual
Additi 5 "
Den:leh:iaue B, FR% . [
Additive A ARk g/H A, AAKaH atatus
capacity . d . q
»:SSLTII;IIEJHW Reset B, kg
T
c;nneacit-.r . Aka/H

Lozing I I

PHDGHAM' DPEHATEl SEH‘JIEEl AL AR R

Additive percentage— system output in percentage of the extrudertpudu
Additive capacity — system output in Kg/Hour
Additive accumulator — accumulator of the material fed by the system
Line capacity — the extruder’s output

3.5. Emptying material

1.
2.
3.

Stop the GraviColor — turn the system switclofeF and the conveyer switch @
Place a bucket beneath the GraviColor and opedrtie port and the test port.

If there is material in the conveyer hopper, tustem switch t@ON in order to open
the slide gate between the hopper and the weigttiagber, so that the material can
drain from the hopper through the weighing bucket.

Open one of the motor hinge bolts and turn the maside. Pull out 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 tihe weighing chamber.
Re-close the hopper. Reinsert the sleeve and tee/s€Close the motor and tighten
the hinge bolt.
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3.6. Status Lamps

The lamps on the operation switches of the GrawCalte used to indicate the system
status. The next table describes the differentatens:

Switch Lamp Status Indication
off system is off
System on system is on
(green) flashing system is in teach cycle
flashing rapidly system alarm
off conveyer is off
Conveyer .
(orange) on _ conveyer is on
flashing rapidly conveyer alarm
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4. Alarms
When the CD dosing unit detects a fault conditiotnwill set an alarm and a

corresponding message will appear at the bottothebperation screen. The following
is a list of alarm messages.

Venturi is empty
Indicates that the system failed to fill the cormeliopper (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 With material verify intactness of
the material level proximity switch.

Bucket is empty
Indicates that the system failed to fill materrathe weighing bucket:

Check that the conveyer is activated and that nadtélows freely during
conveying.
Check the slide gate between the hopper and thghuagi bucket.
Check air supply and pressure.
If this alarm is activated when the bucket is fuith material check the weighing
amplifier and the weighing load-cell and performgteéng calibration.

Capacity out of range
Indicates that the mass-per-revolution reachednzemum or the minimum limit.
Check the last mass-per-revolution and its linntghie parameters screen.
Make sure that material flows freely through theder.
If necessary, change the limits as needed.

Capacity too low

Indicates that the required output is lower thenrtinimum possible output.
GraviColor only — replace screw with a smaller size

Capacity too high
Indicates that the required output exceeds the rmaxi possible output.
GraviColor only — replace screw with a larger size.

Weighing error
Indicates that the voltage from the load-cell afigliis too high or too low. Check the
amplifier voltage at the calibration screen and:
Clean the weighing bucket and the weighing chan@yel make sure nothing
restricts the load-cell or the weighing bucket #mat they can move freely up and
down.
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Check the weighing amplifier voltage and the wenghlioad-cell.

No flow

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

Fan alarm

Indicates that the cooling fan of the motor is notning (BeltColor only).
Open the motor cover and check if the fan is rugnin
Check if the fan is covered with dust.
Replace the fan.
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5. Service and Maintenance

5.1. Model and Bucket Level

5.1.1. Model Parameters

In order to ensure correct capacity of the feetlerdystem continuously calculates the
gram-per-revolution and adjusts the feeder speathiatain the set capacity.

dm determines how many gram should flow before caling) the gram-per-revolution.

dr determines how many revolutions the motor shoutdbefore calculating the gram-
per-revolution.

5.1.2. Bucket Level

The bucket level parameters determine the threshatidvhich the unit starts and stops
filling the weighing bucket.

T 0 sl Calibrate
I Vibratars
. Bgfr“ Pararm.
W, Basr
B- ELU’E monitor
| 0.00]] 2.09
Arev || Prev Cantrol

hilAlM FROGRAR | OFERATE | R=GSH=N| [

Max — maximum grams-per-revolution.

Min — minimum grams-per-revolution.

Last — the last calculated grams-per-revolution.

Average - the average grams-per-revolution.

S.D.-the standard deviation of the average gramsepatution.

dm — determine what mass will flow before calculatihg grams-per-revolution.

dr — determine how many revolutions will run befoedcalating the grams-per-revolution.
Close— the weight of material in the bucket to stofprfg.

Fill — the weight of material in the bucket to stdlin.

Bucket — the current weight of material in the bucket.
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5.2. Weighing System

5.2.1. Weighing Calibration

Weighing calibration is performed by the followistgps:

Stop the system — turn system switclOfeF and the conveyer switch @

Empty material from the system.

Turn the conveyer hopper aside to gain accesstwéighing bucket.

Switch the control panel to the weighing calibratgcreen. PresSERVICE in

the main menuCalibrate in the Service menu and sel&elt.

Make sure that the weighing bucket is empty and Arapl is 0+£0.5Volt. If

Ampl is not O, calibrate the weighing amplifier.

PressTARE to remove tare weight. Verify th&tassshows 0.

Enter theRef value according to the reference weight usedhfercalibration.

Put the reference weight in the weighing bucketit W@ seconds for th&lass

value to stabilize and pre€3AL . Verify that theMass shows the value of the

reference weight.

9. Remove the reference weight from the weighing buekel then put it back.
Verify that theMass goes down to 0 and back to the reference valuerdicgly.
If necessary, repeat steps 1-4.

o bk

© N o

Note:use reference weights of 100-500g9.

Ampl. | oo || EEE [Cairate

Mass . Ag Dosing s_l Vibirators

REf [, EQ Pararm.

Calibrate _TARE .
Mode CAL

2l M PROGRANM| OFERATE Belt

Ampl — weighing amplifier voltage
Mass— current weight in the weighing bucket
Ref — reference weight used for the calibration
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5.2.2. Weighing Amplifier Calibration

1. Stop the system — turn system switclOter.

2. Empty all material from the system.

3. Open the operation panel of the system. The weggamplifier is placed behind
it.

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

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

check the 10-0-10 transformer and its fuse in thegy cabinet.

Verify that the gain jumper is in the center pasitclosing the pins marked 102.

Verify the offset jumpers (A, B, C) are at the entosition marked 0.

Turn Zero trimmer 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 redas0.1Volt. If

you cannot obtain OVolt at this stage see the obkapter 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
vary accordingly. Only use 100-500g weights.

12.Close the operation panel.

13. Perform weighing calibration

© NGO

- Cal Trimmer
Power

10VAC / Gain Jumpe
0—>»
10VAC —» <«— Load-cell
. <&— OQOutput
Output Pins P
OVolt — \
0-10Volt —»
Zero Trimmer
Offset Jumpel

Weighing Amplifier

www.sysmetric-ltd.com -17-



BeltColor and GraviColor on CD User Manual

5.2.3. Load-cell Output and Offset Jumpers
Normal load-cell voltage output with no load in tleighing bucket is about £1-2mVolt.
When the load-cell is damaged it usually has soffeetoand 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 then the
normal £2mVolt, it is recommended to replace tradtgell unit. Another option, instead
of replacing the load-cell unit, is to use the effjumpers to compensate the load-cell
offset.
The offset jumpers affect the voltage in differémtensities: 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&l7cadjustment levels, detailed in the

next table:

Voltage decrease Voltage increase
2(0]1|2j0]1 2 01|2]0]1 2 0 14 2 0 1 2 p a2 011]2|0]|1 A
2(2|2|0|0| 0 1 1y1(2|2|2 0 0 0 1 1 2 p p 000|212 ]|2]|1 B
2122|222 2 202|0]0| 0/ 0 00 0 g C 1 p o 111112 (1|1|C

Offset Jumpers

Note:it is highly recommended to replace the damage-tmdl instead of using the offset
jumpers. If the offset jumpers are used to compensi#set the load-cell should be tested
carefully to ensure correct weight measurement.
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5.2.4. 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 bucHéte load-cell test has three checks:
1. Hysterasis check (repeatability) — ensures noidmctlisturbs 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 |azadk

Load-cell test procedure:

1. Stop the system — turn system switclOter.

2. Empty all material from the BeltColor.

3. Open the conveyer hopper and turn it aside to gaicess to the weighing
chamber.

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

5. Switch the control panel to the weighing calibratgcreen. PresSERVICE in
the main menuCalibrate in the Service menu and sel&glt.

6. At this state, when the weighing bucket is emphe amplifier voltageAmpl
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.

7. Wait for about 10 seconds and prd$SRE to remove tare weight. The value
Masswill show 0.

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

9. Calibration check — presBARE to clear any residual offset from the previous
check. Place a reference weight in the weighingk&éuand verify that th&ef
value corresponds with the reference weight. Wass value should match the
reference weight (allow £2g tolerance). If not,fpen weighing calibration.

10.Linearity check — put a different weight from theference weight, in the
weighing bucket and verify correbass value. It is recommended to repeat this
procedure with several different weights to chetkfahe working range.

11.Remove the weight and close the conveyer hopper.

Note:only use weights of 100-500g.
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5.3. Material Level Proximity Switch

The material level proximity switch (capacitive soti — Normally Close) located in the
conveyer hopper indicates the presence of maiartake hopper.

When the proximity switch does not detect mateiti@ conveyer 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 switclOfeF and conveyer switch @

Empty material from the conveyer 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 a&atED lights.

Turn the sensitivity screw slowly counterclockwis#il the status LED goes off.

Keep on turning the screw counterclockwise anotiadfra turn.

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

8. Close back the operation panel and the conveyqudrop

ogkrwnE

Note:the calibration described here refers to proxirsijtches whose status LED lights
when material is detected.
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