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Safety of Operation

Introduction

High injection pressures, high temperatures, clamp speed, and forces are used in the
operation of injection molds and machines. To protect the operator at the work place,
ensure that all safety devices installed on the machine and mold are functioning correctly.
Never disable or bypass a safety device. Follow the machine and mold manuals for safe
procedures and safety checks.

Personal Protection

The operator must wear safety glasses, face shield, heat-resistant
gloves and protective clothing when working around the feed throat, purging the machine
or clearing the gates of the mold. Operators must be aware of the possibility and danger
of hot resin and/or gases spurting from gates, machine nozzle and feed throat of the
hopper.

Lockout/Tagout

A Important: For machine or mold rebuild, repair or maintenance,

lockout/tagout procedures must be followed as recommended in ANSI Z244.1-
1982 (The American National Standards Institute) and as specified in OSHA 29CFR
PART 1910.147.

Never touch heater or thermocouple connections without turning off the LEC circuit
breaker and going through a lockout/tagout procedure. Never make wiring changes or
work on the inside of the LEC enclosure without turning off the LEC circuit breaker and
going through a lockout/tagout procedure. Anytime the power source is turned OFF, a
lockout/tagout procedure must be followed.

Housekeeping

Clearly define areas for the controller to be positioned. Provide clear access to the front
and rear of the cabinet in case of an emergency. Check frequently for frayed or worn
electrical cables located on the rear of the cabinet. Replace any frayed or worn cable
immediately once it is found. Never place any materials on or near the controller cabinet
that would block air flow near the cabinet ventilation port. Never clean the mold, machine



or hot runner controller while it is operating. Never place any materials on the top of the
hot runner controller cabinet. Make certain that all cable connectors on the rear of the
cabinet are securely clamped down and held in place. If any are loose, secure them
before operating the controller.

Safety Notices in the Manual

There are several symbols used with text and graphics to convey safety messages in
this manual. They follow the standards (except for color) in ISO 3864 (International
Organization for Standardization) and ANSI Z535 (American National Institute). The
general symbols are shown below:

Electrical:

A High Voltage, never remove the cover, open a cabinet or disconnect

cables with out turning off the mains circuit breaker. There are live high voltage electrical
circuits inside the cabinet.

Lockout/Tagout Required:

/6\

must be done.

To safely perform the operations a lockout/tagout of the power source(s)

See Instructions:

A See the safety information applicable to this controller.

Safety Notes

A CAUTION: ALL CONTROLLERS HAVE A PROTECTIVE

CONDUCTOR TERMINAL (EARTH LUG) ON THE REAR OF THE CABINET.
CONNECT THE TERMINAL TO EARTH WITH A GREEN (GREEN / YELLOW IN
EUROPE) 6AWG (16mm?®) WIRE. THIS IS A SAFETY WIRE AND MUST BE
INCLUDED IN THE CONTROLLER SETUP. UNAUTHORIZED PERSONNEL SHOULD
NOT BE ALLOWED ACCESS TO THE INTERIOR OF THE CABINET.
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CAUTION: ALWAYS LOCKOUT/TAGOUT THE MAIN POWER
BREAKER BEFORE REMOVING THE CONTROLLER TOP. DO NOT CLOSE THE
MAIN BREAKER IF THE CONTROLLER CABINET TOP HAS BEEN REMOVED OR IF
A CONTROLLER HAS BEEN REMOVED.

>

CAUTION: ANY CONTROLLER USING “J" TYPE
THERMOCOUPLES SHOULD NOT BE SET FOR A TEMPERATURE HIGHER THAN
400 DEGREES C (760 DEGREES F). AT THIS TEMPERATURE “J” TYPE
THERMOCOUPLES CAN BEGIN TO OXIDIZE AND BECOME NON-LINEAR (LOSE
THEIR CALIBRATION OR REPEATABILITY). IN ADDITION, MOST
THERMOPLASTIC RESINS ARE MOLDED AT LOWER TEMPERATURES. HIGHER
TEMPERATURES COULD CAUSE THE MATERIALS TO DEGRADE (BURN).

>

CAUTION: ALL POWER-UP PROCEDURES SHOULD BE DONE BY
A TRAINED, QUALIFIED SETTER OR ELECTRICIAN.

[

CAUTION: BE SURE MAIN POWER IS LOCKED OUT/TAGGED OUT
DURING PRE START-UP PROCEDURES.

>

CAUTION: MAKE CERTAIN THAT EACH CONNECTION IN ANY
THERMOCOUPLE CIRCUIT IS BETWEEN EITHER TWO RED OR TWO WHITE
WIRES. DO NOT CONNECT RED AND WHITE THERMOCOUPLE WIRES
TOGETHER EVEN IF THIS MAY APPEAR TO CORRECT AN OPERATING
PROBLEM.

>

CAUTION: THE THERMOCOUPLE WIRES ARE NOT RATED TO
CARRY THE POWER-LINE VOLTAGE. ALWAYS LOCKOUT/TAGOUT THE MAIN
POWER BREAKER WHEN WORKING ON THE THERMOCOUPLE OR MOLD POWER
WIRES.



A CAUTION: DO NOT USE A HIGH VOLTAGE TEST ON ANY

TERMINALS WITHIN THE CABINET. THE HIGH VOLTAGE ASSOCIATED WITH
THESE TESTS COULD DAMAGE ELECTRONIC CIRCUITS WITHIN THE CABINET.

A CAUTION: ALL START-UP PROCEDURES SHOULD BE DONE BY A

TRAINED SUITABLY QUALIFIED SETTER OR ELECTRICIAN.

A CAUTION: IT IS COMMON FOR OUTPUT TRIACS TO SHORT WHEN

A FUSE BLOWS.

CAUTION: WHEN REPLACING FUSES, MAKE CERTAIN THAT THE

AC MAIN CIRCUIT BREAKER HAS BEEN TURNED OFF.
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System Description
LEC Temperature Control System

Thank you for purchasing the GAMMAFLUX LEC SERIES hot runner temperature
controller.

Triangulated Control Technology®

All Gammaflux hot runner temperature controllers feature Triangulated Control
Technology®. Using this unique technology, our controllers:

1) Sense — 20 times per second, Gammaflux controllers precisely measure the
thermocouple;

2) Control — the proprietary self-optimizing Gammatflux PID* control algorithm adjusts if
the actual temperature deviates 0.1° F (0.05° C) from setpoint. The second derivative
(PID?) monitors the actual temperature rate of change. As a result, the LEC module
regulates the output to the heater in advance of achieving setpoint to limit or eliminate
over or undershoot.

3) Actuate — using phase angle fired output, the Gammaflux controller delivers smooth
and exact power to each heater in 0.24 VAC increments for the ultimate in temperature
control. Triangulating your process with a Gammaflux controller means achieving better
temperature control that could result in:

» enhanced part quality

e reduced scrap

e improved part weight consistency

» material savings

« higher profit margins

Protection

Closed loop wet heater bakeout - 120 times per second (at 60 Hz), the LEC module
checks the heater for a short, steadily ramping up the voltage for the fastest possible time
to set point. If the heater is wet or shorted, the output is adjusted within 8.3 milliseconds
to protect the heater, cables and controller.

Extensive Diagnostics

Each 6 and 12 zone LEC enclosure comes prewired, ready to accept an optional network
module. With a network module, users can connect the LEC to a laptop or PC to take
advantage of advanced features including; security settings, remote input, and unique
Gammaflux software including Gammavision (SPC data/graphing analysis), Mold Doctor
(advanced mold troubleshooting), and Field Calibrator. The network module also
enables a link to plant monitoring systems.

Two Year Warranty
Every LEC controller comes with a full 2-year warranty and is backed by the industry-
leading worldwide service and support that our customers expect from Gammaflux.



Specifications

LEC Specifications

Perdommance

T'n:rrru:umup]c Calibration Accuracy

Contml Accumcy

Heater Sharr Dierection Time

PIDF Algorithm Execurion Time

Tuning

Manual Mode

Dregree For C

Orperating Range

Churpur Range

Srandby Temperature

Bemote Input

(Merwork Module required)

Input Specifications

Themocoupls

Cold Junction Compensation

Exrernal Resistance

Termp. Variaricn due to T/C Length
Electrical

Input Voleage

Frequency

Ambient Temperamre Range
Humid.ir:.r Range

Cruput Module Rating
Communicarions Electrical Srandard
Connections

Srandard enclosure (2 zone)

Srandard enclosure (6 and 12 zone)

Standard tool end of cable

Themocouple cables

Custom enclosure
Custom tool end of cable
Additional Custemization
Input power cable
Lengrh of mold power and TVC cables
Cireuir brealeer
Perfomrnance Standards
11.5., Canadian and Internarional

ce

0.2°F (0.1°C)

+-1°F (+/40.5°C)

8.3 msec. or 120 times per second at 60 Hz

50 msec. or 20 times per second

Antomaric, self optimizing, manual override

Perwrer compensation for incoming voltags variation
Field selectable

0 - 932°F (0 - 500°C)

0 - 240 VA, Phase angle fired, 1000 steps

Ulser selecrable, 0 - 932°F (0 - S00°C)

24 or 120 VACIVDHC
ngrammab]: inhibit or 5ran.d|3y

Type | standard, Type K seleatable (Grounded thermocouples only)
Intemal o enclosure

10 Meg. Ohms

Mone

180 - 265 VAC Delral W

47 -53 Hz, 57 - 63 Hz

32. 115°F (0 - 45°C)

10 - 95% non-condensing

240 VAC; 2 zone — 15 ampsfzone 3600 warts/zone
R5-232 standard, R5-485 selacrable

HBELG dual lacch {combinarion power and thermaocouple)
{2) HBE24 dual larch (one power, ane thermocouple)

HA4 (2 zone only), HBE10, HBE16, HBE24, DME®
(PIC/MTCS, 8 & 12), HBE4S, or flying leads

Choose berween stranded (stack mold or high seress applications),
and solid core (basic app]ical:]u:-ns]
DME?® (owo HDN25) or HBE4R

Contact Gammathee with your requiremnents

12 fe. (3.6m) standard, 15, 20 and 30 fe. (4.5, 6.1, and 9. 1m) lengths available
15 fr. standard (4.5m), 20 and 30 fr. (6.1, 9.1m) lengrhs available
Selear the circuit breaker to meet your requircments

CE Mark; LE.C. 801-1, 801 -2, 801-3, 8014

* Safery UL-508, UL-873 and CSA

*Dlesigned 1o meet
Py sical Specifications

2 Zone Enclosure

& Zone Enclosure

12 Zone Enclosure

24 Zone Stacked Enclosure

Height Width Diepth “Weight
finchesmillimeser finches!millimeters) {inchesimilimeters) ipound'kilograms)
229 L3/330 la/406 23/10
229 134330 la/406 2813
229 19/483 16/406 43/20
18/457 19/483 la/406 8636

@ Gammaflux’

“Wleight includes maximum amount of ourput modules, excludes cables
Specificarions subject 1o change without notice
DME® s a registered trademark of D-M-E Company
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System Setup

Receiving and Unpacking

The LEC Series controller and mold cables are usually packaged in the same shipment
container. Upon receipt, carefully check the shipping container for damage that may
have occurred in transit. Note any damage on the shipping documents when receipt is
verified. If any hidden damage is discovered as the shipment is unpacked, the carrier
should be notified immediately so that a claim can be filed.

All technical drawings provided with the system should be retained for documentation

and systems support. A Customer Resource CD is supplied with the controller that
includes this manual and other technical information.

System Setup and Electrical Power Connections

A CAUTION: BE SURE MAIN POWER IS LOCKED OUT/TAGGED OUT
DURING WIRING PROCEDURES.

Place the control cabinet in position. There will be one or more connections per tier for
mold interface cables.

The cables that correspond to the appropriate thermocouple and power output are
labeled with letters so that they may be matched without confusion.

When installing the cable sets, match the labels exactly. Match “A” on the cable set
hood and cabinet respectively.

The standard AC power cable provided is Type SO and approximately 12 feet (3.6
meters) long with flying leads which are color coded. Standard input power is 230/240
VAC three phase. A step down transformer is available as an option.

For the 2-zone enclosure (single phase), the input power wiring is as shown below:

Designation uL CE |
L1 Black Brown
L2 (Return) White Blue
Ground (Protective Earth) Green Green / Yellow

10



For the 6-zone and 12-zone enclosures (three phase), the input power wiring is as shown

below:
Designatio 4 e Delta : e
L1 Red Brown
L2 White Black
L3 Black Black
Neutral - Blue
Ground (Protective Earth) Green Green / Yellow

CAUTION: ALL CONTROLLERS HAVE A PROTECTIVE
CONDUCTOR TERMINAL (EARTH LUG) ON THE REAR OF THE CABINET.
CONNECT THE TERMINAL TO EARTH WITH A GREEN (GREEN / YELLOW IN
EUROPE) 6AWG (16mm?®) WIRE. THIS IS A SAFETY WIRE AND MUST BE
INCLUDED IN THE CONTROLLER SETUP. UNAUTHORIZED PERSONNEL SHOULD
NOT BE ALLOWED ACCESS TO THE INTERIOR OF THE CABINET.

Thermocouple and Heater Wiring

Shown below is the standard wiring diagram for a 2-zone enclosure. Refer to the
drawings supplied with the controller for non-standard configurations.

2 Zone Enclosure

n Combination Power and Thermocoupke
* Famala insert on anclosurs

* [uwal latch

Zona 1 Powar
Zona 2 Powar

~H7 Zone 1 Thamooouple

Zona 2 Thamooouple

&) Gammaflux’

Stering, Wi LSA Tal, +1-(F03) 471-5050
Wiaskbaden, Gamany Tal, +49-(0)-511- 973430
Ube, Japan Tel. +81-(836) 54- 42360
wwsgammatiuc com; wwaw gammafiux.ce

11



Shown below is the standard wiring diagram for a 6-zone or 12-zone enclosure. Refer to
the drawings supplied with the controller for non-standard configurations.

6 & 12 Zone Enclosures

1':331;
S X Y
T X 238
4E Em :L]
X X
c & @15 _Tf'“'
Eg :;g (E-]:ﬁhgge
T X TS
H 82 ?‘J
<11 @22
S X E
o —
S
e

L, o
—L—j_
Powar Thamaocoupks
* Famala insart on + Mala irsart on
enclosure enclosurs
* [ual latch s [Dual latch

12



Alarm Relay and Remote Connections

Located on the back of the cabinet is an HA-4 male connector shown below:

HA4 Input/Output Connector

Stardby input

= 24 or 120 VACANTC input to activatas

+ Allzoras go o standby mods

If standby st point is 17, moduls will b inhibited
Corfigurs in Advanosd Satus

Male inssrt on anclosurs

Standiyy
input

Alamn
. output

|J

Alamm output

& 22— 255 VACNANDC must be supplisd

= MNomally open contact

* Cortact is closad whan any zona iz in alamn for 16 saconds
* Fused at & amps

Fusing

Each LEC controller outputs are protected with 20A, fast acting fuses. If you are running
heater loads that operate at lower amperages, the appropriate fuses must be changed to
handle this situation.

The power supply for the LEC Series Controller has a 5A, 5x20 mm, fast acting fuse.

If a Network Module is included in the system, there is a 3.15A fuse for the board’s power
supply and a 5A fuse for the alarm output.

13



Remote Communications Port Connections

The communications port is a DB-9 female style connector located on the back of the
cabinet. This port can be configured to support either an RS-232 or RS-485 protocol.

Remote Computer & Enclosure Link Conneclions

# Famale DBE26 aendosura link
cornactor on network
miccule anclosure

* Mak DEZE arclosurs lirk
cornactor on stacked encosura

& Cornect two anclosuras to
one network moculs

* Shara input, output and
communications

::“::Tm-._-: S omrie| * Famnale DBO remote computer
- — i

—_— : comnector on anclosurs

* Complimantary mcnitoring
softesars inclding Gammavisicon,
Mlel BMonitor, Mold Doctor and
Figld Callrator

The pin out definitions of the communications port connector are:

Pin Function Status
1 Third Conductor (Signal NC
Reference)

2 Not Used TX
3 Shield Common RXx
4 Non-inverting Data (+) NC
5 Inverting Data (-) COM
6 Not Used NC
7 Not Used NC
8 Non-inverting Data Return (+) NC
9 Inverting Data Return (-) NC

Located on the Network Module (if ordered) is a set of three jumpers that must be set to
either the RS-232 or the RS-485 position. They are all labeled J1. All three must
be moved to the proper position. They are shipped in the RS232 position.

14



Ertry Arma

Controller Operation

' S Thermmoooupls Open
Thermooouple Pinched
Thermoooupls Reversed

Deagreas G
Type K Thermocouple

Uncomtrolled Cut put

Open Fuss
§ Shorted Heater

M Cpen Heater

Alarm Status
ﬂ Acthual Tamperature

'3.@ Actual % Cutput

E Actual Currant (Amps)

Zone Select

— Zone sokched

—— Alarm

— —— High Alarm
=— Zona "On"

= Lowe Alarmn
~ Manual Mode

AutormaticMarual Mods
b Manual % Cutput Sst Point

Autormatic Set Point

Salect
Eriter

Increment (Up)

oooe EHEH

Decrament [Dowr)

Porvar "On”

Powvar "CHf

Stardby
Bzt

Firat Zone (Zone 1)

1P

Sacond Zone ([Zone 2)

15



How to Enter a Set Point

Entar Automatic Temparatura Sat Point

n Selact zonsis) @), € or OO
E Selact (8 automatic sat point [

E Erter tomparaturs sat point G
n Prass entar to corinm g

Avtomatic set poinit

Frass "™ or “Down” to adjust temperaturs
{Frass “Up" and “Down® together to
charge individual digits — 100, 10 or 1)

Salect

Eriter

Zona selact ndication
{Frass “1" and "2" together to salect "both™)

Maral % output set point
Salect

Zona salact

Entar Manual % Cutput Sat Point
n Sglect zone(si). O or 9O
E Select @ marual % output set point B

B Erter manual % set poirt (0 - 00,00%) (9
H Press enter to confirn £




How to Select Automatic or Manual

n Select zoneis) ), Qo O
E Sekct @ automatic/manual mods

B Eriter “0™ for automatic or dossd loop control G
Erter “17 for manual or open loop cortrol g

n Frass enter to confirm £

Automatic/Marual mods
Selact

Entar

Zone select

Marual mode light
(Mo light = automatic mods)

How to Turn the Power “On” & “Off"

Turn zona(s) “On"

n Salect zons) @, O or @O

Fress “Up" @y and “Sslect” @ together
to tum poswer “On”

Zonedls) *On®

Zorels) “Off”

Frass 17, "2", or "1 & 2" together
to selact “both”

Turn zone(s) “Of"

n Salect zonas) g @ or GO

Prass “Down™ @ and “Erter"ED togather
to tum powwer “Off”

17



Why Standby? How to Activate

Some processors like to maintain a
leeer st point on command for all zones
wihiile they are working on scmeathing.

Selact zonads) to put into stardby . € or
Prass “dowr™ Y and “sclect” @) togather

The salected zonais) will go to the

standby temparaturs

Haotter zones will cool to the standby temperatura
Coldar zonas will haat to the standby temparaturs
Automatic zonas = 220° FA 04° C (dafautt)
Marual zonas = half of the manual st point

The cutar decimal poirts will flash during standby

T cancal stanciy,
prass “downigh and “salect” (@) together

The criginal stancdly source must be cancelled
to clear standby. Plaass raforance altamate
standly inputs, shown to the right

Baoost tamporarnily raises a zone(s) temparaturz
iypically tips) to clear a cold slug on start up.

Selact zonals) to boost iy or i
Prass “up” @ and “enter” € togethar
Enter boost amourt €6 . Press entar

Zoned=) will bboost 36200 (default)
for 120 seconds (default)

The 7 sagment disclay will flash during boost

Ty cancel boost,
prass up” % and “ertar @ togather

18



Alternate Standby Inputs

Stancby switch on enclosura

(if availabike) all zones 9o 1o standiy mode

-

S
e e
pesEl 400 =R 2R,

anmdBEENEVE TR

® 24 o 120 VACADC input to activate = Standby button from

* Al zones go to standby mods
netweork module raquirsd)

Alam
status

external softears
= Salactad zones) go to standby
miccle {network module requinsd)

How to View All Zones Quickly

Tip 1 - inalarm, sslsct zona
Salect @ alam status [T
Tharmnoooupla opan

E Tip 2 - nermal operaticn
Zong is on, in automatic
and at or near st point

H Tip 3 - inrmarsal,

Themnocoupls may be open
hodule apphing a constant
% output to the heatar
Tip 4 - inautomatic,
High temparature alarm
[+ 207 FAA= C default)
ﬂ kan 1 - rormal operation

HSprue-- Iz alammn

19
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Controller Setup Information

The LEC controller is shipped to the customer so that no setup work is required for basic
operation. Setpoints in automatic and manual may be entered and the zone will be controlled by
turning “On” the power. Many customers require advanced features to satisfy their operation.
This page will describe the basics of “Advanced Setup”. Please note that security level codes are
not standard. To place security on the LEC controller you must activate security by selecting
your own personalized security codes (network module required).

Advanced Setup

Advanced
satup
rumber

Advanced
sstup
eatting

Press “Select”
and “Enter”
together
=ial Fress
“Select”
to axit
advanced
astup

Preas
“Select”
and “Enter”
together

Toggle
betweaen
number and

satting

20



Advanced Module Settings

Code

Description

Setting Selections

Comments

1*

Reset advanced setup to
default values

321 = Resets all codes to default
settings

Calibration and Degrees C/F selection
not affected

Temperature deviation
setpoint alarm

Default = 20F (11C)
0 (Off) — 100F (0-55C)

Setting too low can cause nuisance
alarms

Tuning override

Default = 0 (autotune)
-27 to -20 (fastest), -17 to -10, -1, O,
10 to 17, 20-27 (slowest)

Normally autotune (0) is best setting.
Only make changes if necessary.

Algorithm setpoint

Displays tuning value for displayed

Read only. To manually change, use

zone code 3.
Standby setpoint Default = 0 (220F/104C) If control inhibit (1) is used, the output is
0, 2-932F (500C) off

1 = Enables control inhibit when in
standby mode

Thermocouple pinched
detection time

Default = 5 mins
0 (Off) — 54.0 mins

Timer operates only when zone output
is 98% or greater. Alarm activates if
20F (11C) temperature change is not

detected in allotted time period

Critical over temperature Default = 779F (415C) Controller outputs will turn off on both
alarm 32 — 999F (0-537C) zones of module that has exceeded
Disabled = 999F setting. To clear alarm, press Enter
button while in alarm display mode
8* Automatic setpoint limit Default = 752F (400C) Used to prevent entering of setpoints
32 — 932F (0 - 500C) that are too high
9* Manual setpoint limit Default = 99.9% Used to prevent entering of manual
0—99.9% output percentages that are too high
10* Boost limit Default = 100F (55C) Boost limit cannot be set lower than the
0 — 999F (0 - 500C) boost setpoint
11* Initial boost setpoint Default = 36F (20C) Adds to zone setpoint for the amount of
-99 — 999F (-55 — 555C) time selected in code 12
12* Boost time setpoint Default = 60 secs After boost time expires, setpoint
0 — 999 secs returns to normal setting
13* Degrees F or C Default = 0 (F) Not changed by a Code 1 reset
0=F1=C
14* Type J or K thermocouple Default = 0 (Type J) Type J is more common
0 =Type J, 1= Type K
15* Zone power up status Default = 0 (Off on power up) Sometimes set to 1 if nuisance
0 = Off, 1 = Same state as when it last shutdowns occur from momentary
lost power interruptions of power
16* Enable slaved power up 0 = Disabled When enabled, zones rise to setpoint
1 = Enabled within 20F (11C) of each other
17* Security code level 1 Default = 321 Must be in Security level 2 to change.
(Only 1 digit displayed at a time) After 3" digit entered, 30 secs of
001 to 999 flashing will occur during which operator
can press Enter or exit without
changing. After the entry process is
done, a 0 is displayed instead of the
entered security code. If there is no
network card, display will indicate “---“.
18* Security code level 2 Default = 654 Same as code 17
Otherwise same as code 17
19 Output module controller 3 digit code (x.xx) Read only
software version / revision Left 2 digits = software version
Right digit = software revision
20 Temperature module 4 digit code (Xx.xx) Read only
controller software version / Left 2 digits = software version
revision Right 2 digits = revision version
21 LED test Press Enter to activate
22 Security level indicated / Displays security level Read Only. If there is no network card,
change 0,1,2 display will indicate “2”.

Note: Must press Enter button after each setting entry or change will not occur.
*Network module distribution or value applies to both zones on module

Set individually by zone Network module required |

21
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Network Module

Each 6 and 12 zone LEC enclosure comes prewired, ready to accept an optional network
module. With a network module, users can connect the LEC to a laptop or PC to take advantage
of advanced features including: security settings, remote input, slave power up and unique
Gammaflux software including Gammavision (SPC data/graphing analysis), Mold Doctor
(advanced mold troubleshooting), and Field Calibrator. The network module also provides a link
to plant monitoring systems.

Located on the Network Module (if ordered) is a set of three jumpers that must be set to either
the RS-232 or the RS-485 position. They are all labeled J1. All three must be moved to the
proper position. The controller is shipped with the jumpers in the RS232 position.

The network module is useful in distributing information from one zone to all of the zones. When
information is entered for one zone, the network module sends the information to every zone so
that the data does not have to be reentered for each zone. It may take up to 8 seconds to
complete the transfer of information to all the zones.

The variable settings that are distributed include:

Variable (Setup Code):

Reset to Default (Code 1)

Critical Over Temperature Alarm (Code 7)
Auto Setpoint Limit (Code 8)

Manual Setpoint Limit (Code 9)

Boost Limit (Code 10)

Initial Boost Setpoint (Code 11)

Boost Time Setpoint (Code 12)
Degrees Centigrade (Code 13)

Type K Thermocouple (Code 14)
Power Status on Power Up (Code 15)
Slave power Enable (Code 16)
Security Code 1 (Code 17)

Security Code 2 (Code 18)

Security Level Access (Code 22)

Network 1 :

Module E
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Pre Start-Up Procedure

The following procedure is recommended before power is applied to a new,
repaired or rewired mold:

1. Turn off power to the tool and to the LEC Controller by turning off the LEC circuit
breaker.

2. Measure the resistance of each heater by taking the reading at the heater cable that
connects to the cabinet. Simply remove the cable from its mate on the rear of the
cabinet, consult the mold wiring diagram, and measure the resistance of each heater.
The resistance of each heater should be recorded for future reference in the event that it
becomes necessary to check the mold for loose or open heater circuits. This is
especially important when multiple heaters are used in a single zone. The resistance
readings for tips are normally in the range of 80 to 500 ohms, while the manifolds
normally have a range of 16 to 300 ohms. If you have a heater that is less than 16 ohms,
the LEC will not be able to power the heater. If the heater reading is greater than 500
ohms, the LEC will display the heater as being an open circuit.

3. Check the resistance between each metal part of the mold where heaters are installed
and the earth ground of the cabinet. The earth ground is the green/yellow wire in the
cabinet. Make certain that ground circuit resistances are less than 1 ohm.

4. Check the resistance between each heater wire and earth ground (either heater
terminal) to ensure that there is no potential current flow to ground. An open circuit
should exist between each leg of the heater and ground.

5. Reconnect all cables to tool and controller.
6. Turn on LEC controller.

7. Install Mold Doctor software on your laptop or PC and connect computer to the LEC
controller. Run Mold Doctor on tool to determine if the tool is wired correctly and if there
are any thermocouple or heater issues. Mold Doctor software is provided on the
Customer Resource CD that was shipped with the controller. Refer to the TTC controller
manual on the same CD for instructions.

CAUTION: ALL POWER-UP PROCEDURES SHOULD BE DONE BY A
TRAINED QUALIFIED SETTER OR ELECTRICIAN.

A CAUTION: BE SURE MAIN POWER IS LOCKED OUT/TAGGED OUT
DURING PRE START- UP PROCEDURES.
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Start-Up Procedure

Dy cyicle mold, apply full tonnage, 5-4 times
(pinch any wires inadvance of opsration)

Turn “Cn" main disconnect

Select @ automatic set polnt ﬂ

Select Zone 1€), Zone 2€) o “both" €O
Enter automatic set point @) . Press enter D
Repeat for other zones or modules

Select @automatic/manual m o-da

Select Zone 1), Zone 26 o “both" @6
Enter “0" for automatic @@ . Press enter &)
Repeat for other zones or modules

Salect Zonz 160, Zone 2€) o “both" O

Press "Up" @ and “Select"@ together (Power *On”)

Apply poer to manifolds first If required by manifold supplisr
Repeat for other zones or modules

Fones will read a low temperature alarm
Fones are closs or holding set point when the
aresn temperaturs holding set point light s illuminated

Automatic sst point
Automatic'manua mode

Fress "Up® and *Salect” together (Power 00

Fress "Dioen” end "Enter” together (Power "OR7)

Zone sdect indization
{Press "1 and "2 together to sslect "bath”)

Temperaturs halding st point (Zons "Cn')

Lovwr temperature alarm

& Gammaflux’
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Security Levels

The LEC Controller has three levels of security:

Level 0 (Monitor) — The user can look at the controller settings, but cannot change them.

Level 1 (Operator) — The user can change normal operating settings, but can not change more
advanced settings. Default setting is 321. This setting can be changed by changing code 17 in
Advanced Module Settings.

Level 2 (Supervisor) — The user can change all settings on the controller, use Mold Doctor and
Calibration Software. Default setting is 654. This setting can be changed by changing code 18 in
Advanced Module Settings.

The table below gives a detailed listing of what each level can access / change:

Function (Selection) Minimum Security Level Required
On / Off 0 — Monitor

Auto / Manual Output 1 — Operator

Percent Output 1 — Operator

Temperature Setpoint 1 — Operator

Boost 1 — Operator

Standby 1 — Operator

Setup Codes 1-18 2 — Supervisor

Setup Codes 19 - 22 0 — Monitor

If no network module is used, security level 2 is automatically chosen and is not changeable.

Note: If the user changes the security code settings from the factory default settings, the new
settings should be recorded in a safe location. If changes are made and the user does not
remember the new code settings, contact Gammaflux for assistance. There is an unpublished
factory code that can be used to reset the codes to the default values.
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System Troubleshooting Guide

Basic Troubleshootin

Thermocouple pinched - The T/C ia pinched or
the contraller thinks it is pinched. (Default: 88+
% output, must see +20° F/11° Cin 5 minutes).
True pinch - the T/C is sensing the temperature
further away from the heat source than intended.
Without alarm, temperature reads low, controller
applies power, runaway heat. False T/C pinch -
heater i too small to heat the zone or the T/C

is located too far eaway. Replace heater, move T/C
or adjust elarm. Selectable detection times in
advanced setup

Thermocouple (T/C) open - the T/C connection is
broken, follow general troubleshocting

Open heater - The heater connection is broken,
follew general troubleshooting

Shorted heater - The heater is shorted or exceeds
the maximurm rating of the moduls, follow general

Thermocouple reversed - The T/C connection is
wired +to - at some point. Visually inspect each
connection, for type J (US standard) red wire
should connect to red wires, not red to whits

Critical over temperature - The temperature of a
zone exceeded the alarm limit. (Default: 778°F/
415° C). Both zonea on the module shut “off”
automatically. To clear the alarm, select alarm
status and press enter. Noted by vertical
indicator segment

Uncentrolled cutput - The medule has an
unregulated output. Both zones on the module
shut “off” automatically. To clear the alarm, sslect
alarm status and press enter. Noted by vertical
and horizontal indicator segment (shown)

Open fuse - fuse on module bad.
Turn “Cff" main disconnsct.

Remove top cover, locate moduls,

troubleshooti
roubleshooting check all fuses (4 per moduls, 2 perzone)

Check resistance from pin to pin, at the mold. T/C should read 3-50 chms at room
temperature. Heater should read greater than 16 chms. If there is no continuity
(open ling) = broken connection, open heater or open T/C.,

E Check resistance from pin to ground, at the mold. Heaters only - no continuity
(open ling) = good. Some resistance is bad, heater shorted.

H Reattach the cable to the mold, detach the cable from the controller. Check
resistance from pin to pin on the cable. T/C should read 3-50 chmas at room
temperature. Heater should read greater than 16 chms. If there is no continuity
(open ling) = broken connection, open heater or open T/C. The connecticon is
broken in the cable sst or the connectors/pins are not making contact.

Reattach the cable to the mold, detach the cable from the controller. Check
resistance from pin to ground on the cable. Heaters only - no continuity

(open ling) = good. Some resistance is bad, heater shorted. The wires are aither
shorted in the cable set or the connectors are shorted to ground.

H At this peint if everything is fine, the problem is in the contraller. (1) turn *Off"
main disconnect, (2) locate preblermn moduls, (3) check fuses on module,
(4) swap bad module into a known good location, (5) turn “0On™ main disconnect,
(6) test the zone, If the problem follows the module = bad medule. If the alarm
stays with the original zone, the problem ie between the module and the
connectors on the rear of the enclosurs,

n © Output module

If the problem is not explained, or you need spare parts please contact:

0 Power output connector

0 Module themmocouple! 0 Auxiliary input/output connector
~ y _50) o ications cabl
Qan1nwaﬂux USA +1-(703) 471-5050 PmmniGions Gakle © Enchsurs link connector
info@gammafixcom; www.gammaflux.com © Module power input/

output connector @ Communications port
(base of module) @ Ground stud

o Input power cable @ (=

@ Main disconnect (circuit breaker) ® System wide standby switch
(on front)

@ Capacitors

Garmmaflux Europe +49-(0)-611-073430
info@gammafie.de; www.garmmafiux.de

Gamrmaflux Far East Tel. +81-(836) 54-4362
gammafluxjpn@gammeaflux.com
o Thermocouple input connector
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Laptop or PC Software

i = -ij.i (= =l | ] (e Fernale DES remata compuitar
R cornactor on enclosure
& Complimantary mcnitoring
softears inclding Gammavision,
Mald Monitor, Maold Doctor and
Field Callbrator

The LEC is shipped with Gammavision, Mold Monitor, Mold Doctor and Field Calibrator
software. For information on how to use the software, please refer to the TTC Operators
Manual located on the Customer Resource CD that was shipped with the LEC controller.
The LEC software is based upon the TTC software.

Note: Individual zones update their outputs 20 times per second. The Network Module,
however, collects information every 8 seconds. The 8 seconds includes the reading and
transferring of system data to all zones. Therefore, it is best to enter 8 seconds as the
Seconds per Update setting in the software. If the setting is set lower than 8 seconds, it
is possible that a displayed reading may be a duplicate of a prior reading.
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Maintenance

Changing a Fuse

To change a fuse on one of the output modules first turn “Off” the main circuit breaker on
the rear of the cabinet. Then expose the output module by removing the top cover of the
cabinet. The fuse will now be accessible. It is not necessary to remove a module to
replace an output fuse.

Cleaning the Exterior of the Cabinet

Apply a high strength cleaner containing a grease cutter that is non-abrasive and will not
attack plastic. Apply the cleaner to a soft cloth and gently wipe down the metal portions
of the cabinet. To clean the front and bezel of the LEC, use a normal household glass
cleaner on a soft cloth and gently wipe it down. Do not spray liquids directly into or on
top of the cabinet.

Cleaning the Interior of the Cabinet

No attempt should be made to clean the interior of the cabinet. Should cleaning ever be
required, please contact Gammaflux.

Checking Power and Thermocouple Cables

It is very important to routinely check all the large cables on the rear of the cabinet.
These routine checks should be carried out by a qualified electrician every six months.
Make certain all the thermocouple and power cable connectors are well seated and all
latches are secured in their locking positions. Inspect all cables for possible wear and/or
abuse that would necessitate replacing a cable. If a cable pulls away from its housing
strain relief, the cable should be replaced immediately. Any visible nicks or flat spots in
cables should be suspect and a good candidate for replacement. If any part of a
connector base or hood appears loose, the repair should be done immediately and if
necessary replaced.

Temperature Calibration Checks

The maintenance schedule for recalibration of all temperature zones in the LEC system
is dependent upon the nature of your molding process and the standards you are
required to follow. We recommend that your calibration be checked at least every two
years by a qualified technician. This can be readily accomplished by using the
monitoring software package that is included on the Customer Resource CD that was
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shipped with the controller. All recalibration and checks can be performed in your plant
using a PC connected to the serial port on the rear of the controller.

Checking Earth Ground Connection

Checking the earth wire connection should also be performed every six months.
Installation and connection of the green (green/yellow in Europe) earth wire from the LEC
cabinet lug to ground is a MUST. In most locations, it is a law to have all the safety
connections that are required by the local electrical codes. Therefore it is a must that this
connection be routinely checked, not only for connection but for continuity.

Checking the Operation of Cooling Fan

Every six months check the internal fan of the LEC for operation. Usually a strip of paper
held over the vented areas of the cabinet will flutter when the fan is operational. If the fan
has failed, it should be replaced immediately.

Spare or Replacement Parts

In order to provide you with an up-to-date spare parts list, we have listed the parts on our
website. Please review at www.gammaflux.com.
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