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RESISTRON & ROPEX

RES-5027

Important features

» Automatic zeroing (AUTOCAL)

* Automatic optimisation (AUTOTUNE)

» Automatic configuration of the secondary voltage and current range (AUTORANGE)
« Automatic phase correction (AUTOCOMP)

+ Automatic frequency adaptation

* Booster output

+ Temperature OK output

* Analogue input for setpoint specification with potentiometer or 0...10 VDC

* Analogue output 0...10 VDC for ACTUAL temperature

+ 24 VDC control signals for START, AUTOCAL, RESET and CH-1, e.g. constant setting degree
« Alarm function with error diagnosis

+ Heating element alloy and temperature range can be selected

+ Wide voltage range for the use of 110...480 V
«  Micro-USB interface for ROPEXvisual®

* cULus approval
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Revision list
1 Revision list
Version Change
1 + Creation of documentation
2 * New: section 8.8 "TCR Calculator" on page 26
* New: section 8.14 "Restart delay after Reset" on page 34
* New: section 8.15 "Maximum measurement pause" on page 34
3 + Addition: list ,The AUTOCAL function is blocked:*
section 8.4 "Autom. zeroing (AUTOCAL)" on page 23
+ Distinction: 24 V supply inrush current and control mode
section 10 "Technical data" on page 44

2 General information

This RESISTRON® temperature controller is manufactured according to EN 61010-1. In the course of its manu-
facture it passed through quality assurance, whereby it was subjected to extensive inspections and tests. As a
result of this, the product left our factory in perfect condition.

Please carefully read through the operating manual before using the RESISTRON® temperature controller. Keep
the operating manual for later reference and make sure that information and functions important for the user are
available.

The recommendations and warning notes contained in these operating instructions must be complied with, in
order to guarantee safe operation.

The device can be operated within the limits indicated in the "Technical Data" without impairing its operational
safety. Installation and maintenance may only be performed by technically trained, skilled persons who are familiar
with the associated risks and warranty provisions.

21 Copyright

All contents, in particular texts, photographs and graphics, are protected by copyright. All rights, including to rep-
lication, publication, editing and translation, are reserved.

2.2 Intended use

RESISTRON® temperature controllers may only be used for heating and temperature control of heatsealing bands
which are expressly approved for them, and providing the regulations, notes and warnings contained in these
instructions are observed.

In case of non-observance or use contrary to the intended purpose, there is a risk that safety will be impaired or
that the heatsealing band, electrical wiring, transformer etc. will overheat. This is the personal responsibility of the
user.

2.3 Heatsealing band
The use of suitable heatsealing bands is a basic prerequisite for reliable and safe operation of the system.

The resistance of the heatsealing band which is used must have a positive minimum temperature coefficient in
order to guarantee trouble-free operation of the RESISTRON® temperature controller.

Version 3 RES-5027 Page 3
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General information

The temperature coefficient must be specified as follows:

TCR = 10x10 'K or K' or ppm/K

e.g. Alloy A20: TCR =1100ppm/K
LEX3500: TCR =3500ppm/K
Vacodil: TCR = 1100 ppm/K
The RESISTRON® temperature controller must be set and coded according to the temperature coefficient of the
heatsealing band.
The temperature coefficient must be taken from the ROPEX application report and must be set accordingly.

The use of incorrect alloys with a too low temperature coefficient and incorrect coding of the
RESISTRON® temperature controller leads to uncontrolled heating of the heatsealing band, which
will ultimately burn out!

The original heatsealing bands must be clearly identified by means of suitable markings as well as the connector
geometry, length, or other means to ensure that replacement bands are identical.

24 Impulse transformer

A suitable impulse transformer is necessary in order to guarantee trouble-free operation of the control loop. This
transformer must be designed according to EN 61558 or UL 5058 (isolating transformer with reinforced insulation)
and have a one section bobbin. When the impulse transformer is installed, suitable touch protection must be
provided in accordance with the national installation regulations for electrical equipment. In addition to this, water,
cleaning solutions and conductive fluids must be prevented from seeping into the transformer.

Incorrect installation of the impulse transformer impairs electrical safety.

2.5 Current transformer PEX-W4/-W5

The current transformer supplied with the RESISTRON® temperature controller is an integral part of the control
system.

Only the original ROPEX PEX-W4 or PEX-WS5 current transformer may be used. Other transformers may cause
the equipment to malfunction.

The current transformer may only be operated if it is correctly connected to the RESISTRON® temperature
controller (see section "Startup and operation"). The relevant safety instructions contained in section "Power
supply", must be observed. External monitoring modules can be used in order to additionally increase operating
safety. They are not included in the scope of supply of the standard control system and are described in a separate
document.

2.6 Line filter

ROPEX provides line filters in different power classes. The ROPEX application report lists the suitable line filter
which can be ordered accordingly.

The use of an original ROPEX line filter is mandatory in order to comply with the directives mentioned in
section 2.10 "DECLARATION OF CONFORMITY" on page 6. This device must be installed and connected
according to the instructions contained in section "Power supply" as well as the separate documentation enclosed
with the line filter.

Page 4 RES-5027 Version 3



% ROPEX

General information

2.7 Maintenance

The controller requires no special maintenance. Regular inspection and / or tightening of the terminals — including
the terminals for the winding connections on the impulse transformer — is recommended. Dust deposits on the con-
troller can be removed with dry compressed air.

Dust deposits and dirt from liquids result in a loss of function. Accordingly, installation in a switch
cabinet or terminal cabined with IP54 is recommended.

2.8 Transportation

Store and transport the device in its original carton.
After transport, perform a visual inspection for possible damage.

29 Disposal

This device is subject to Directive 2012/19/EU concerning the reduction of the increasing amount of
waste electrical and electronic equipment and the disposal of such waste in an environmentally
sound way.
To guarantee proper disposal and / or the recover of reusable material, please take the device to a
designated municipal collection point and observe local regulations.
I Careless, uncontrolled disposal can cause damage to the environment and human health. By
ensuring that your product is disposed of or recycled in a responsible way, you can help protect the
environment and human health.

ﬁ This device must not be disposed of as residual waste!

Version 3 RES-5027 Page 5
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210 DECLARATION OF CONFORMITY

We hereby declare that the following device has been developed and manufactured in conformance with the direc-
tives cited below:

Designation: RESISTRON/CIRUS temperature controller with accessories
Type: With line filter and current transformer

Operating principle:  Impulse sealing of films and plastics

Compliant with following standards and directives:

EN 61010-1 Safety requirements for electrical equipment, control, and laboratory use
2014/35/EU Low voltage directive
2014/30/EU Electromagnetic compatibility directive
2011/65/EU RoHS directive
Note:

This declaration of conformity certifies that the device/electronic itself complies with the above-mentioned direc-
tives. The CE mark on the device/electronic does not relieve the machinery manufacturer of his duty to verify the
conformity of the completely installed, wired and operationally ready system in the machine with the EMC directive.

Comments:

RESISTRON/CIRUS temperature controllers are not independently operable devices. They are used by the
machinery manufacturer to form a sealing system by adding EMC-relevant components such as filters, transfor-
mers, heatsealing bands and wiring. The final configuration may vary significantly in terms of performance and
physical dimensions. All information provided by us in connection with the line filter is merely intended as a guide
and is based on a typical measuring setup. It serves to demonstrate that compliance with the EMC directive can
be achieved by using a line filter that is suitable for the overall system. The line filter and current transformer must,
however, be determined on the basis of the respective application. We also wish to point out that the transformer
which is used must be designed in accordance with VDE 0551/EN 61558 or UL 5058 for safety reasons.

July 12, 2020 % %2

J. Kithner (CEO)

ROPEX Industrie-Elektronik GmbH
Adolf-Heim-Str. 4
74321 Bietigheim-Bissingen (Germany)
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Use

3 Use

This RESISTRON® temperature controller is part of the “Series 5000”, whose main characteristic is micropro-
cessor technology. All RESISTRON® temperature controllers provide temperature regulation of heating elements
as are used in a variety of foil sealing processes.

The most common heating elements include:

» ribbon cables (straight and contoured)
» clincher bands

* beaded bands

» cutting wires

* heat-sealing blades

» soldering bows

The main application area is sealing or cutting of thermoplastics using the thermal impulse process.
The most common application areas are:

» vertical and horizontal form-fill-seal machines (VFFS and HFFS)
» bagging, filling and sealing machines

+ film-wrapping machines

* bag-production machines

» group packaging machines

+ foil sealing devices

» spout and hose sealing

e and much more

4 Functional principle

The resistance of the heating element, which changes with temperature, is measured by means of current and
voltage measurement, displayed and compared with the specified setpoint value. Measurements are made
50 times per second in a 50 Hz network, 60 times per second in a 60 Hz network.

The primary voltage of the impulse transformer is adjusted following the leading edge principle if the measured
values deviate from the setpoint value. The related current change in the heating element results in a rise in tem-
perature and change of resistance. The change in resistance is measured and evaluated by the RES-5027. The
temperature controller adjusts the control variables according to the change and the set setpoint.

Even the smallest thermal loads on the heating element are recorded and can be quickly and precisely corrected.
Measurement of pure electric variables, together with the high measurement rate, result in a highly dynamic ther-
moelectric control circuit. The principle of primary-side transformer control proves to be especially advantageous
as it permits a very large secondary current range with low power loss. This permits an optimal adjustment to the
load and thus the desired dynamics with extremely compact device measurements.

5 Controller features

The analogue interfaces for temperature setpoint and temperature actual value 0...10 VDC, which are electrically
isolated from the heating circuit, permit temperature setting directly from the machine control or also through an
external potentiometer (PD-x).

Version 3 RES-5027 Page 7
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Mounting and Installation

The real heating element temperature can also be visualised on a machine controller display or an external display
instrument (ATR-x).

The RESISTRON® temperature controller RES-5027 has an integrated error diagnosis that checks both the
external system (heating element, wiring, etc.) and the internal electronics and puts out a differentiated error mes-
sage in case of malfunction.

To increase operational security and immunity to interference, all 24 VDC logic signals and 0-10 VDC analogue
signals are electrically isolated from the heating circuit.

Adjustment for different heating element alloys (alloy A20, etc.) and setting of the temperature range to be used
(0...300°C, 0...500°C, etc.) can be performed through coding switches on the temperature controller itself.

An external voltage supply of 24 VDC is required for the controller. The compact design of the RESISTRON® tem-
perature controller RES-5027 as well as the plug-in connecting terminals make mounting and installation easier.
An overview of the most important features and functions:

» Easy calibration of the heating element through AUTOCAL, the automatic zero-point setting
» High control dynamics through AUTOTUNE, automatic adjustment to the controlled system

+ High flexibility: A secondary voltage range of 0.4 V to 120 V and a current range of 30 A to 500 A are covered
through the AUTORANGE function

» Automatic adjustment to the network frequency in the range of 47 Hz to 63 Hz
» Wide voltage range for flexible use from 110 VAC to 480 VAC

» Easy and convenient system diagnosis and process visualisation through the free, downloadable software
ROPEX(visual®

» Error diagnosis

» Booster output available for connecting a switching amplifier

6 Mounting and Installation

% See also section 2 "General information" on page 3.

Mounting, installation and commissioning may only be performed by qualified and trained persons
who are familiar with the related hazards and warranty stipulations.

The supply voltage to the machine side must lie within the permitted voltage and frequency range
of the RESISTRON® temperature controller. Otherwise, there is the danger of a defect.

6.1 Installation sequence

Proceed as follows during mounting and installation of the RESISTRON® temperature controller RES-5027:
1. Switch off network voltage; verify that no voltage is present.

2. Mounting of the RESISTRON® temperature controller in the switching cabinet on a TS35 top hat rail (in accord-
ance with DIN EN 50022). If several devices are mounted, the minimum distance specified in section 10 "Tech-
nical data" on page 44 must be maintained.

3. Wiring of the system in accordance with the regulations in section 6.3 "Power supply" on page 11, section 6.6
"Supply voltage" on page 14 and the ROPEX Application Report. The specifications in section 6.2 "Installation
notes" on page 10 must also be observed.

Cables that are connected to control or measurement connections may only run within the building.

4. During installation, an overcurrent protection device with max. 10 A must be provided, e.g.:
- circuit breaker in accordance with EN 60898 (characteristic B, C, D, K or Z)
- circuit breaker in accordance with UL489 (*) (characteristic B, C, D, K or Z)

Page 8 RES-5027 Version 3
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- protective fuse gG in accordance with IEC 60269
- protective fuse “Class CC” or “Class J” in accordance with UL 248 (*)

The overcurrent protective devices marked with (*) must be used in installations falling under the UL regula-
tions.

If this overcurrent protective device is not sufficient for the sealing application, two separate overcurrent pro-
tective devices must be provided for the controller and the sealing application (% ROPEX application report).
The overcurrent protective device must be located in the immediate vicinity of the device.

In the ROPEX application report, the smallest possible specification for this overcurrent protective device is
specified based on the calculated currents. If the protective device is dimensioned differently, the current car-
rying capacity of the components used (e.g. cable, impulse transformer, etc.) must be adjusted accordingly.

5. Adisconnect device, which must be marked as belonging to the system and attached in an easily reachable
position, must be provided In the installation.
If a circuit breaker is used, it can take over the function of the disconnect device.

Check all connection terminals of the system — including the terminals for the coil wires on the
impulse transformer — that they are seated firmly.

6. Check the wiring in accordance with the applicable national and international installation and setup stipulations.

Version 3 RES-5027 Page 9
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6.2 Installation notes

Sample depiction

Use heatseal bands with
suitable temperature coefficient

No
| push-on
\ connectors

Heatseal element
with coppered ends

\|
7!
Heatsealing band R=f (T) "
<_ | ‘
o,
gy~ No additional p ‘ L Connect Ug measuring
F _resistance ‘/ﬂi wires directly to
in secondary 1@ Note heatsealing band ends
\‘HHHU‘I‘“ 7

of turns

Sufficient wire
cross-section

fime
L
Current transformer
PEX-W4 /| W5

]; * & Line filter

LF-xxxxx

Avoid long
cables

Impulse
transformer

Dimension
transformer correctly
- Secondary voltage
- Power

- Duty cycle

20 mm clearance if several
controllers installed on
one top hat rail
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6.3 Power supply

LINE
L1(L1) * _
N (L2) * Line
GND/ | =
Earth R .
| ! Over-current protection
[ Double-pole circuit-breaker or fuses,
F- 1
ON KC!" E: |: (% ROPEX Application Report)
L I I Short-circuit protection only. RESISTRON® temper-
~ ~ ature controller not protected.
Ka @ Relay Ka
______ 31_______31 — For "HEAT ON-OFF" function (all-pole) or
"EMERGENCY STOP".
Line filter
FII_LI'I’\']EER @ —e ——— The filter type and size must be determined according to
the load, the transformer and the machine wiring
_ d (% ROPEX Application Report).
o not run the filter supply wires (line side) paralle
Short wires \7@ D t the filt ly wi li id el
o the filter output wires (load side).
U to the filt tput wi load sid
qesseea ROPEX o
§ R temperature@ —— RESISTRON™ temperature controller
9 IR controller [
g
% Kb fe'ZVbeu ll-pole), e.g. i bination with the al
I N _ oad break (all-pole), e.g. in combination with the alarm
% \ * L output of the temp. controller (ROPEX recommendation).
? When using a series resistor RV-....-1 the relay Kb
8 4
% \7@ shall be installed.
mpulse Transformer
% PRIM Impulse Transf
% - Designed according to EN 61558 (isolating transformer
§ - with reinforced insulation). Connect core to ground.
% - é_) Use transformers with a one section bobbin. The
% . U power, duty cycle and voltage values must be deter-
§ ﬁ@ SEZC mined individually according to the application (% ROPEX
®"§\| 4 ' Application Report and "Accessories" leaflet for impulse
T transformers)
| @ |
g
Q Wiring
% The wire cross-sections de icati
- pend on the application
g : q) (% ROPEX Application Report).
%
0
Q\/:/:/:/:/:/:/‘ R
@® Wires must always be twisted (min. 20 turns/meter).
@ These wires must be twisted (min. 20 turns/meter)

if several control loops are laid together ("crosstalk").
® Twisting (min. 20 turns/meter) is recommended to
improve EMC.

Version 3 RES-5027 Page 11



% ROPEX

Mounting and Installation

6.4 Line filter

To comply with EMC directives — corresponding to EN 50081-1 and EN 50082-2 — RESISTRON control loops
must be operated with line filters.

These filters damp the reaction of the phase-angle control on the line and protect the controller against line distur-
bances.

é The use of a suitable line filter is part of the standards conformity and a prerequisite of the CE mark.

ROPEX line filters are specially optimized for use in RESISTRON control loops. Providing that they are installed
and wired correctly, they guarantee compliance with the EMC limit values.

You can find the exact specification of the line filter in the ROPEX Application Report calculated for your particular
heatsealing application.

For more technical information: & "Line filter" documentation.

Itis permissible to supply several RESISTRON control loops with a single line filter, providing the total current does
not exceed the maximum current of the filter.

The wiring instructions contained in section 6.3 "Power supply" on page 11 must be observed.

Example drawing for LF-06480:

Large cross-section
wire to ground

/ ( h max. 1T m_—p
- -

. PE E

LINE ROPEX
O\—A’ﬂ N~  temperature
o b\ f controller
e SSaaseess—

#\ Do not lay parallel Mounting plate (galvanized)

Large cross-section Large frame contact surface
wire to ground

6.5 Current transformer PEX-W4/-W5

The PEX-W4/-W5 current transformer supplied with the RESISTRON® temperature controller is an integral part
of the control system. The current transformer may only be operated if it is connected to the temperature controller
correctly (% section 6.3 "Power supply" on page 11).

Page 12 RES-5027 Version 3



% ROPEX

Mounting and Installation

6.5.1
75 14—
«—28—»
A
T
- terminal / \
wires t-j
/ 3 12
1 | 3
N \
£ S \
3 l | terminal
+ vv L block

Snap-on for DIN-rail 35 x 7,5 mm or 35 x 15 mm (EN 60715)

6.5.2 PEX-W5

| B 10 T

@‘ < T M ROPEX =

)

—
—
30.75
]

55.6 |
278
= =
o
< ]
[sp]
N @
il }T‘ ol
\ —
A
AR &
o [ I
Y H W

13

Mounting on DIN-rail 35 x 7.5 mm or 35 x 15 mm (EN 60715).
If the high-current wire cannot be routed through the opening provided, an HCB-1 high-current rail must be used.
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Mounting and Installation

6.6 Supply voltage

To provide power to the RES-5027, voltage of 24 VDC must be applied to the terminals 12+13. The maximum cur-
rent draw is 1.0 A. The supply voltage input is protected against faulty polarisation.

6.7 Connection diagram (standard)

Line filter
RES-5027 1 =
= LINE
also with MOD 01 2 =1
AUTOCAL <5> ( )
24 VDC signal
+
START (HEAT) &) BOOSTER
24 VDC signal ®
RESET
24 VDC signal @ 3
4
/
CH-1 U1
24 VDC signal @@ prim.
Impulse
transformer
S ©
Protective con-
ductor connection
GND (19 8
UR )OO R sealing
24 VDC POWER I band
SUPPLY twisted
+24 VDC(A———
ANALOG INPUT
(setpoint) @@ 10
+0..10 VDC X IR ®)
_/
ANALOG OUTPUT Current transformer
(actual value) 13
+0..10 VDC ,
ALARM OUTPUT 18) :
+24 VDC
p
TEMP. OK
ouTPuUT (19
+24 VDC
REFERENCE
VOLTAGE > =
OUTPUT Uggr =
+10 VDC
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6.8 Connection diagram with booster connection

Line filter

RES-5027
(also with MOD 01)

AUTOCAL
24VDC signal ®

START (HEAT)
24 VDC signal ®

twisted

s
24 \7§C§Lna| @
0 o,

Impulse _

transformer

(=)

CH-1
24 VDC signal <2

@PE@

Protective con-
ductor connection

U2
sec.

8 Heat-
UR )OO OXX R sealing

_| band
twisted

GND (1
24 VDC POWER
SUPPLY

+24vDC(l

ANALOG INPUT
(setpoint) @ 10
+0...10 VDC IR O
1)
ANALOG OUTPUT Current transformer|
(actual value) 1
+0...10 VDC

p
ALARM OUTPUT 9 ;
+24 VDC
d
TEMP. OK
OUTPUT @
+24 VDC
REFERENCE

VOLTAGE =
OUTPUT Ugge Q
+10 VDC

@T\w/ &)

Version 3 RES-5027 Page 15



% ROPEX

Commissioning and operation

7 Commissioning and operation
71 Device view
Display LEDs
Coding and
slide switch

Cmte 072018

USB interface — ~g—— Terminal plan

i P4 TE0

Rating plate

Connection terminals

7.2 Device configuration

‘ The controller must be switched off to configure the coding switch of the slide switch.

7.21 Configuration for secondary voltage and current

The ranges for secondary voltage and current are configured automatically when automatic calibration
(AUTOCAL) is carried out. Configuration takes place in the voltage range of 0.4 VAC to 120 VAC and in the current
range from 30 A to 500 A. If voltage and/or current is outside the allowed range, a detailed error message is output
by the controller (& see section 8.22 "Error messages" on page 37).

For secondary currents |, less than 30 A, the secondary high-current line must be guided 2 times (or several times)
through the transformer PEX-W4 or PEX-W5 (% ROPEX application report).
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7.2.2 Configuration of the rotary coding switch for temperature range and alloy

Switch | Temp. | Temp. Band \’k
position | range | coefficient alloy

0 300°C [1100ppm/K| e.g. A20
300°C | 780ppm/K| e.g.L
500°C [1100ppm/K| e.g. A20

288°8 3;38222;& °g.L A( NOILVINOIINOD Od

Mjwddoose 2.00€
PC-CONFIGURATION

(1) Hwddogz 2,005

(0zv) M/wddooiL 2,005

orvw®|n

70 (1) Mwddog, 2.00¢
B ™ (02v) _M/wddooLL 2.00€

1
4
5
8
9
T 0 r‘& S sqcu 1N312144300 dINIL| IONVY dINTL |'SOd HOLIMS

-y

© (S
. > ‘@b \W—

0 = Factory settings LB

This configuration is available as standard.
When the switch position “9” is selected, additional temperature ranges and alloys can be set through the ROPEX
visualisation software (% see section 8.17 "USB interface for visualisation software ROPEXvisual® on page 35).

7.2.3 Configuration of the alarm output

\’\

a3zZIoANT3a
o v G nelNGD
Q3zZIoNANa

b A\ N—

When the “Alarm output opens with Alarm/PC CONFIGURATION” is selected, additional configurations for the
behaviour of the alarm output can be set through the ROPEX visualisation software (% section 8.17 "USB inter-
face for visualisation software ROPEXvisual®' on page 35).

Alarm output opened

by alarm/ => @

PC-CONFIGURATION

Alarm output closed

by alarm. => H

(factory setting)

7.3 Changing and burning in the heating element

7.3.1 Burning in the heating element

The heating element is an important component in the control circuit, as it is both a heating element and sensor.
The geometry of the heating element cannot be discussed here due to its diversity. Accordingly, only some impor-
tant physical and electrical characteristics are pointed out here:

The measurement principle used here requires from the heating element alloy a suitable temperature coefficient
TCR, ie an increase in resistance with temperature. A TCR that is too small results in vibrating or overheating of
the heating element.

If the TCR is large, the controller must be calibrated for it. The RESISTRON® temperature controller is suitable for
temperature coefficients in the range 400...4000 ppm/K.

The first time it is heated to approx. 200...250 °C, the usual alloy undergoes a one-time change in resistance
(burn-in effect). The cold resistance of the heating element is reduced by about 2...3%. But this small change in
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resistance generates a zero point error of 20...30 °C. The zero point must therefore be corrected after a few
heating cycles, that is, the AUTOCAL function must be carried out again.

The burn-in effect described here does not need to be considered if the manufacturer pretreated the heating ele-
ment for this purpose.

ﬁ A damaged or worn-out heating element may no longer be used due to an irreversible TCR change.

A very important design measure is copper-coating or silver-coating of the heating element ends. The thermal
characteristics change in this range through coating of the heating element ends. As a result, the ends remain
cold, which permits exact temperature control and increases the useful life of the heating element.

7.3.2 Changing the heating element

é To change the heating element, the supply voltage must be disconnected from the RESISTRON®
temperature controller on all pins.

é The heating element must be changed in accordance with the manufacturer’s instructions.

After every heating element change, the AUTOCAL function must be performed with a cold heating element (and
cold surroundings: i.e. silicone, PTFE cover, sealing bar, among others) to compensate for production-related tol-
erances of the heating element resistance. With a new heating element, the above-described procedure for
burning in must be performed.

7.4 Commissioning rules
Observe here section 2 "General information" on page 3 and section 3 "Use" on page 7.

Mounting, installation and commissioning may only be performed by qualified and trained persons
who are familiar with the related hazards and warranty stipulations.

7.4.1 Initial startup

Requirement: Device is correctly mounted and connected (% section 6 "Mounting and Installation" on page 8).
Proceed as follows when starting up the controller for the first time:

1. Switch off network voltage; verify that no voltage is present.

2. Set the coding switch on the device in accordance with the ROPEX application report and the heating element
used (section 7.2 "Device configuration" on page 16).

Check that there is no START signal present.
Apply auxiliary voltage (24 VDC).
Switching on the network voltage.

After the voltage is switched on, the yellow “AUTOCAL” LED lights up for about 0.3 sec. and displays the cor-
rect switch-on process of the controller. As long as no network voltage is present, this LED flashes slowly
(1 Hz).

S e

At switch-on, if in addition to the yellow “AUTOCAL” LED the red “ALARM” LED lights up for

0.3 sec, the configuration with the visualisation software has been changed for this controller
(& section 8.17 "USB interface for visualisation software ROPEXvisual®" on page 35). The controller’s
configuration must be checked to avoid malfunctions before continuing with commissioning.
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7. The following statuses can then result:

“ALARM” LED “OUTPUT” LED MEASURE
OFF Short pulses every 1.2 sec. Continue with item 8
FLASHES quickly (4 Hz) OFF Continue with item 8
Permanently ON OFF Error diagnosis (% Chap. 8.22)

8. With a cold heating element, activate the AUTOCAL function (terminal 5+13). The yellow “AUTOCAL” LED
lights up for the duration of the calibration process (approx. 10...15 seconds). During this process, a voltage of
approx. 0 V is output at the actual value output (terminal 17+13). A connected ATR-x shows 0...3 °C.

After zeroing is completed, the “AUTOCAL” LED goes out, and a voltage of 0.66 V (in 300 °C range) or 0.4 V
(in 500 °C range) is set at the actual value output. A connected ATR x must be on the “Z” marking.

If zeroing was not performed correctly, the red “ALARM” LED flashes slowly (1 Hz). Then configuration of the
controller is not correct (% section 7.2 "Device configuration" on page 16, ROPEX application report). After
device configuration is correct, perform zeroing again.

9. After successful zeroing, specify a defined temperature at the setpoint value input (terminal 16) and apply the
START signal (HEAT). “HEAT” LED then lights up. The heat-up and control procedure can be observed at the
actual value output:

It is functioning correctly when the temperature (i.e. signal change at the analogue output) is steady, that is,

does not jump, oscillate or even go briefly in the wrong direction. Such behaviour indicates an incorrect place-

ment of the Ug measurement line.

When an error message is issued, proceed according to section 8.22 "Error messages" on page 37.
10.Burning in the heating element (% section 7.3.1 "Burning in the heating element" on page 17) and repeat

AUTOCAL function.

7.4.2 Placing back into operation after changing the heating element

When changing the heating element, proceed according to section 7.3.1 "Burning in the heating element" on
page 17.

Pay attention to correct alloys, dimensions and copper coating of the new heating element to avoid
malfunctions and overheating.

Continue with chap. 7.4.1 item 3 to item 10.
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See also section 6.6 "Supply voltage" on page 14.

Device functions

8.1 Display and operating elements
r A
AUTOCAL Lit while AUTOCAL process is
(Yellow LED) executing.
OUTPUT Indicates pulses in
(Green LED) measurement mode. In control
mode, luminous intensity is
proportional to heating current.
HEAT Lit during heating phase.
(Yellow LED)
ALARM Lit or blinking to indicate fault. an an
Red LED
\( ) y, [19]20]21(22] [12]13[14[15]|16]17[18]
- N s LLDDNDDDDDDLD
CH-1 Lit if the input signal CH-1 is | —
(Yellow LED) active. ourPuUT
D HEAT
ALARM
TEMP. OK Lit if the actual temperature is fgggvcv’;R M‘
(Green LED) within the monitoring band. L Qv rower |5|6|7]|8]|910/11|
®
MC POWER Litif internal uC power supply A RESISTRON®
(Green LED) is OK. cus RES-5027
OO0 O iy ¢
24 V-POWER Lit if external 24 V power Ededes0 ROPEX
(Green LED) supply is present. [112]3]4] CE€ Made in Germany
\ J

The LEDs display additional operating statuses of the controller besides the functions in the above illustration.
These are shown in detail in the following table:

LED Flashes slowly (1 Hz) Flashes quickly (4 Hz) On permanently
RESET active,
AUTOCAL START and AUTOCAL | AUTOCAL requested, but | ;500 s carried out
(yellow) . function is blocked.
function are blocked.

HEAT HEAT requested, . .
(yellow) o But function is blocked START s carried out
O(SLZE)T In control operation, the light intensity is proportional to the heating current.
ALARM Configuration error, Controller incorrectly cali-

(red) AUTOCAL not possible brated, carry out Error, & chap. 8.22

AUTOCAL
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LED Flashes slowly (1 Hz) Flashes quickly (4 Hz) On permanently
CH-1 CH-1 function requested, L .
(yellow) o but function is blocked CH-1 function s carried out

Temperature lies in the

temperature monitoring
TEMP. OK band

(green) or:

Actual value has achieved
95% of the setpoint value

uC POWER . . Voltage supply to the
(green) micro-controller is present
24 V= POWER _ . 24 V == voltage supply is

present

8.2 Temperature setting (setpoint specification)

The welding temperature can be set in the RES-5027 in two ways:

» Through application of a voltage 0...10 VDC at the terminal analogue input 16 + 13:

RES-5027

The correlation between the applied voltage and the ACTUAL temperature is linear.
Setting range:
ovDC > 0°C
10VvDC - 300 °C or 500 °C, Depending on the device configuration
A corresponding diagram is depicted in section 8.3 "Temperature display (actual value output)" on page 22.
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» Through connection of a 2 kOhm potentiometer at the terminals 13...16:

Potentiometer with
RES-5027 Digital button PD-x

A 15) Uggr 10 VDC

2KTCW (16) IN0...10 VDC g

PE l

To be able to specify the setpoint with a potentiometer, the controller provides a reference voltage of +10 VDC
(£5%) atterminal 15.

The correlation between potentiometer setting and the SETPOINT temperature is linear.

The connection line between controller and potentiometer must be screened.

When the ROPEX precision potentiometer PD-x (PD-03 for 300 °C or PD-05 for 500 °C) is used, the set SET-
POINT temperature can be set exactly with the help of the numbers in the viewing window of the fine drive button.
The set number equals the SETPOINT temperature in °C.

The setpoint specification for the welding temperature must be greater than 40 °C. Ifit is less, no heating process
takes place when the START signal is activated.

Setpoint value zero applies if the potentiometer is not connected or 0 VDC is applied at the setpoint
value input. Pay attention to the direction of rotation when connecting the potentiometer!
8.3 Temperature display (actual value output)

The RES-5027 sends to the terminals 17+13 an analogue signal 0...10 VDC, which is proportional to the real
ACTUAL temperature.

RES-5027

Actual value- < Max. 5 mA
Output 17—
0...10 vDC

GND

IR
ovVv

_/]0...10 vDC

Temperature
display
e.g. ATR-x

Voltage values:
ovDC > 0°C
10 VDC - 300 °C (ATR-3) or 500 °C (ATR-5), depending on the device configuration
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The correlation between the change in the output voltage and the ACTUAL temperature is linear.

°C 4 0 - 300 °C range °C a 0 - 500 °C range
. 300 _ 500
o 270 2450
= =
® 240 ® 400
8 8
£210 £ 350
= 180 = 300
150 250
120 200
90 150
60 100
|
120 °C} _ R
1 2 3 45 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
0.66 V Voltage U VvDC | 04V | Voltage U VDC
“ZERO* “ZERO*

A display instrument can be attached to this output for visualisation of the heating element temperature.

The ROPEX temperature display ATR-x in its overall characteristics (size, scaling, dynamic behaviour) is optimally
suited for this use and can be used for this, if needed (% section 13 "How to order" on page 47).

With this display, not only can TARGET-ACTUAL comparisons be made, but other criteria can be evaluated, such
as heat-up speed, reaching the setpoint in the specified time, cooling of the heating element, etc.

Beyond that, malfunctions in the control circuit (loose connections, contacting and wiring problems) and possibly
network faults can be observed very well at the display instrument and interpreted accordingly. This applies also
for mutual influencing of several neighbouring control circuits.

In case of alarm, this analogue output is used to output differentiated error messages (% section 8.22 "Error mes-
sages" on page 37).

8.4 Autom. zeroing (AUTOCAL)

Due to automatic zeroing (AUTOCAL), manual zero point setting at the controller is not necessary. With the
AUTOCAL function, the controller adapts to the current and voltage symbols present in the system. In the factory
setting, zeroing is carried out at the basic temperature of 20 °C.

Perform the AUTOCAL function only when heating element and support rail have cooled off (basic
temperature).

Variable basic temperature:

The basic temperature for the AUTOCAL function can be set in the range of 0...+40 °C with the visualisation soft-
ware (& section 8.17 "USB interface for visualisation software ROPEXvisual®" on page 35). This setting is main-
tained even after the controller is switched off and on.

Moreover, the “External calibration temperature” can be selected through the visualisation software. With this set-
ting, the basic temperature is specified through the analogue input (terminal 16+13) in the range +3...+40 °C
(Y section 8.2 "Temperature setting (setpoint specification)" on page 21). The specification value at the analogue
input must be present when the AUTOCAL function is activated. If too high of a temperature (greater than 40 °C)
or a fluctuating specification value is specified, a corresponding error message is output (error no.115 and 116;
% section 8.22 "Error messages" on page 37).
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The AUTOCAL is activated through a 24 VDC pulse at terminals 5+13.

----- autocaL| RES-5027

+ (5
—> Max. 6 mA ©)

HIGH: = 12 VDC AUTOCAL

GND

=\
&/

LOW: <2 VvDC

4— 0.1...5 s P

The automatic calibration process lasts about 10...15 seconds. The heating element is not additionally heated
during this process.

The related yellow LED on the front panel lights up when the AUTOCAL function is executed. The actual value
output (terminal 17+13) goes to 0...3 °C (i.e. approx. 0 VDC).

If the heating element temperature fluctuates, the AUTOCAL function is performed a maximum of 3x. After that, if
the function cannot be successfully ended, an error message is output (error no. 114; % section 8.22 "Error mes-
sages" on page 37).

Perform the AUTOCAL function only when heating element and support rail have cooled off (basic
temperature).

The AUTOCAL function is blocked:

+ during the first 10 seconds if the controller does not report an alarm after being switched on or reset and the
cooling speed is less than 0.1 K/s.

+ if the cooling speed of the heating element is greater than 0.1 K/s.
Note:
If the AC bit is activated and the cooling speed has fallen below 0.1 K/s, the controller carries out the AUTOCAL
function.

+ if the signal AUTOCAL is activated (24 V).
The "HEAT" LED lights up or blinks.

+ if the signal RESET bit is activated (24 V).

« if error numbers 101 to 103, 201 to 203 or 9xx occur directly after switching on the controller. (% section 8.22
"Error messages" on page 37).

+ if the controller has operated correctly at least once after being switched on and error numbers 201 to 203 or
9xx occur (% section 8.22 "Error messages" on page 37).

+ if the line voltage is missing when switching on.
The "AUTOCAL" LED blinks slowly (1 Hz).

Note:
If the AUTICAL function is blocked and if there is an AUTOCAL request at the same time, the "AUTOCAL" LED
blinks quickly (4 Hz).

8.5  START signal (HEAT)

With activation of the START signal, the device-internal target-actual comparison is enabled and the heating ele-
ment is heated up to the set SETPOINT temperature. This takes place until the signal is switched off.
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The “HEAT” LED on the front panel of the RES-5027 lights up permanently during this time.
The START signal is activated through a 24 VDC signal to the terminals 6+13.

HEAT
- ( ) <>
—>» max. 6 mA

""" START RES-5027
6

HIGH: 2 12 VDC

GND

=\
&/

|, START (HEAT)

LOW: <2 VvDC

During execution of the AUTOCAL function or when the RESET signal is active, activation of the START signal is
not accepted.

The setpoint specification for the welding temperature must be greater than 40 °C. If this is smaller, the heat-up
process is not started (LED “HEAT” flashing).

During a warning message with error no. 104...106, 111...114, 211, 302 or 303, the alarm output is switched on
when the START signal is activated (% section 8.22 "Error messages" on page 37). A heat-up procedure also
does not take place.

8.6 RESET signal

The RESISTRON® temperature controller RES-5027 can be reset through the external RESET signal
(terminal 7+13). Here:

* An ongoing welding cycle is interrupted
» No additional measurement impulses are generated

» Any error message displayed is reset
(Note: The error message is not reset until the RESET signal is switched off)

----- RESET RES'5027

HIGH: = 12 VDC RESET

i “
13
3 LOW: <2 VDC

4— >0.1 s —Pp

During activation of the RESET signal, the actual value output goes to 0...3 °C (i.e. approx. 0 VDC). This can be
evaluated as feedback by the higher-level controller (e.g. PLC).

Performance of the AUTOCAL function is not interrupted through activation of the RESET signal.

After the RESET signal is switched off, the controller carries out an internal initialisation for about 500 ms. The
next welding procedure can only be started after that.
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A fuse Kb possibly used for switching off the control circuit (% section 6.3 "Power supply" on page 11) must be
securely switched on no later than 200 ms after resetting of the RESET signal (the switching and delay times of
the fuse must be observed). Switching on later results in an alarm message from the controller.

The restart delay can be adjusted with the parameter ,Restart delay after Reset” (% section 8.14 "Restart delay
after Reset" on page 34).

8.7 CH-1 signal

With activation of the CH-1 signal, a constant power setting degree is output in the range of 5...100%. This takes
place until the signal is switched off. The “CH-1" LED on the front panel of the RES-5027 lights up permanently
during this time.

The height of the setting degree is determined through specification of the setpoint value. Here, 10 VDC corre-
spond to a setting degree of 100 %.

The CH-1 signal is activated through a 24 VDC signal to the terminals 20+13.

""" "l o | RES-5027

0
—» max. 6 mA \>

+
)

HIGH: 2 12 VDC

GND

(=
&/

[, CH-1
LOW: <2 VDC

Activation of the CH-1 signal is not accepted during performance of the AUTOCAL function or with an active
RESET signal.

The setpoint specification for the power setting degree must be greater than 5%. If this is smaller, the heat-up
process is not started (LED “CH-1" flashes).

During a warning message with error no. 104...106, 111...114, 211, 302 or 303, the alarm output is switched on
when the CH-1 signal is activated (% section 8.22 "Error messages" on page 37). A heat-up procedure also does
not take place.

8.8 TCR Calculator

é This functionality is first available as from firmware version 302.
The TCR Calculator can be used to determine the temperature coefficient (TCR) of the heatsealing band used.
The real temperature coefficient of the heatsealing band often differs from the standard value. The material com-

position and processing influence the properties of the heatsealing band. This leads to the fact that the tempera-
ture display of the controller differs from the real temperature of the heatsealing band. The usage of the TCR Cal-
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culator allows an easy correction of the TCR value and thus a better matching of the temperature display of the
controller and the real temperature of the heatsealing band.

The TCR Calculator can be used only with the Visualization software (¥ section 8.17 "USB interface
for visualisation software ROPEXvisual®" on page 35).

To calculate the TCR value, the temperature at the heatsealing band is measured in control mode (START signal
active) using an external temperature sensor (e.g. a thermocouple). The measured temperature is transferred to
the temperature controller using the ROPEXvisual® visualization software. The calculated temperature coefficient
can be read off there. The temperature coefficient is only calculated in control mode (START signal active).
Reading back the calculated TCR value must be done during active control operation, i.e. during an active heating
impulse, as the internal measured value of the current heatsealing band temperature is used for the calculation.
Errors in the calculation of the temperature coefficient are reported with the value 0 (calculated temperature coef-
ficient too low or no active control operation) or 65535 (calculated temperature coefficient too high).

To use the TCR calculator, proceed as follows:

1. The ROPEXuvisual® visualization software must be unlocked with the password 'ropex3' under 'Settings' -
'Authorize’.

2. In the 'Controller' surface, the TCR calculator is opened with the "'TCR Calculator' icon button:

% ROPEX

Configuration

State Graphics Protocol TCR calculator

3. In this surface the externally measured temperature can be entered. During an active heating process, the cal-
culated temperature coefficient is output:

X o [ B &2

TCR-Calculator

Externally measured temperature 15¢& °C

Calculated temperature coefficient 1050 ppm/E

4. The variable temperature coefficient is set in the 'Configuration' surface. For this purpose, the rotary coding
switch for temperature range and alloy on the RESISTRON® temperature controller RES-5027 must be set to
position 9 PC-CONFIGURATION (% section 7.2.2 "Configuration of the rotary coding switch for temperature
range and alloy" on page 17). After the temperature coefficient has been configured as 'variable', another input
field for the temperature coefficient appears. The previously calculated temperature coefficient is entered here:

Configuration

Temperature range:
Max. temp.:
Set achieved:

Temperature coefficient Oil:'aziable

|f=s 3z00°

“E E Set exceeded:

|[Los0 ppmsx

I

5. The elements marked in blue are stored retentively in the RESISTRON® temperature controller RES-5027. The
settings are thus retained even after a device restart.
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8.9 Measurement impulse duration

The length of the measurement impulses generated by the controller can be set with this parameter. For certain
applications, it can be necessary to lengthen the measurement impulse beyond the standard of 1.7 ms (% ROPEX
application report).

This parameter can only be set with the ROPEX visualisation software (% section 8.17 "USB inter-
face for visualisation software ROPEXvisual®" on page 35).

8.10 Automatic phase correction (AUTOCOMP)

In special welding applications, it may be necessary to compensate the phase displacement between the Ui and
Ir measurement signals (% ROPEX application report). Use of the AUTOCOMP function can be necessary here.
The AUTOCOMP function must be enabled for use with the ROPEX visualisation software (% section 8.17 "USB
interface for visualisation software ROPEXvisual®" on page 35) (standard setting: AUTOCOMP off).

The following settings are possible:

1. “OFF” (factory setting)
AUTOCOMP function switched off.

2. “ON”
The AUTOCOMP function is carried out when the AUTOCAL function (% section 8.4 "Autom. zeroing
(AUTOCAL)" on page 23) has been called up quickly twice in sequence. The pause between the end of the
first and start of the second execution of AUTOCAL must be less than 2.0 seconds. The second execution of
AUTOCAL lasts only about 2.0 seconds and contains the AUTOCOMP function.
If the pause between the two executions is longer than 2.0 seconds, the normal AUTOCAL function is carried
out the second time.
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AUTOCAL- <20s .
Signal >
24 VDC T H = |T
0 - e ;t
Function AUTOCOMP
[ AUTOCAL H/
0 — o g
"AUTOCAL> ! o
LED : o
Lights up T H
Off o ¢
“OUTPUT” ; ¥
LED ; l

off —11t 1 I T >

During execution of the AUTOCOMP function, the “OUTPUT” LED flashes several times and the actual value
output (terminal 17+13) goes to 0...3 °C (i.e. approx. 0 VDC).

3. “AUTO”
With this setting, the AUTOCOMP function is automatically started after a successful execution of the
AUTOCAL function.
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AUTOCAL-
Signal
24 VDC

T H“AC”
Function [ | AUTOCOMP

i

AUTOCAL
0 >
t
“AUTOCAL”
LED
Lights up
Off >
t
“OUTPUT”

LED . Do
Off

During execution of the AUTOCOMP function, the “OUTPUT” LED flashes several times and the actual value
output (terminal 17+13) goes to 0...3 °C (i.e. approx. 0 VDC).

v

8.11  Temperature diagnosis

An additional temperature diagnosis can be activated with the ROPEX visualisation software (% section 8.17
"USB interface for visualisation software ROPEXvisual®" on page 35). Here, the RES-5027 checks whether the
ACTUAL temperature lies within a settable “good window” tolerance band around the SETPOINT temperature.
The lower (A8, ) and upper (ASh,-gh ) tolerance band limit are set at the factory to -10 Kand +10 K, respectively.
These values can be set separately from each other with the ROPEX visualisation software.

After activation of the START signal, if the ACTUAL temperature lies within the specified tolerance band, the tem-
perature diagnosis is switched on. If the ACTUAL temperature leaves the tolerance band, the related error no.
307, 308 is output and the alarm output switches on (% section 8.22 "Error messages" on page 37).
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ACTUAL temperature

Set+A§, igh
Setpoint /—x
Set+AS,,, \

Time
Alarm
307

If the temperature diagnosis has not switched on before the START signal is deactivated (i.e. The ACTUAL tem-
perature has not exceeded the lower tolerance band limit or dropped below the upper tolerance band limit), the
related error no. 309, 310 is output and the alarm relay switches on.

A delay time (0...9.9 s.) can also be set with the ROPEX visualisation software. After the lower tolerance band limit
is exceeded, the temperature diagnosis takes place only after the parameterised delay time has expired. As a
result, the temperature diagnosis can be intentionally suppressed, such as during a temperature drop caused by
closing the welding jaws.

The values for the lower and upper tolerance band limit that can be set in the ROPEX visualisation software are
identical to the values for the “Temperature OK” signal (% section 8.12 "“Temperature reached” or “Temperature
OK” signal" on page 31).

8.12 “Temperature reached” or “Temperature OK” signal

In addition to the temperature diagnosis, the RES-5027 provides a digital switch output for the “Temperature
reached” or “Temperature OK” signal at its connection terminal 19. This signal switches through a semiconductor
output according to +24 VDC when the currently measured temperature is in the defined monitoring band
(% section 8.11 "Temperature diagnosis" on page 30) or the measured temperature has reached 95% of the set-
point value.

RES-5027

TEMP. OK F
49\
19

GND

While the constant power setting mode is active (% section 8.7 "CH-1 signal” on page 26) this
output remains inactive.

The switching behaviour can be set through the ROPEX visualisation software. The following operating modes
can be selected:
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1. OFF

2. Active when temp. reached

3. Active when ACTUAL=SETPOINT
4. Active when ACTUAL=SETPOINT

8.12.1 Operating mode “OFF”

The output signal always remains switched off.

8.12.2 “Temp. Reached” operating mode

Device functions

If the ACTUAL temperature of the heating element reaches more than 95% of the SETPOINT welding tempera-
ture, the output signal is switched on. This can be used for process monitoring, for example, or for control of the

closing process of the welding tools.

The output signal is switched off with the deactivation of the START signal or when an alarm occurs.

A
Actual value
Setpoint =
95% of setpoint
Time
Input
START
24 VDC il
ov >
Time
Output
»remp. OK*
Conducting % I—l
Not conducting >
Time

8.12.3 “ACTUAL=SETPOINT” operating mode

After activation of the START signal, if the actual temperature lies within the specified tolerance band, the output

signal is switched on (see following graphic):
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A
Actual value

Setpoint+AS ., /\
Setpoint /

Setpoint+AS,,,

»
L

Output Time
“Temp. OK”
Conducting il—‘
Not conducting >
Time

As soon as the ACTUAL temperature is again within the specified tolerance band, the output signal is switched
back on again.

8.12.4 “ACTUAL=SETPOINT wL” operating mode

After activation of the START signal, if the actual temperature lies within the specified tolerance band, the output
signal is switched on (see following graphic):

A
Actual value

Setpoint+ASy;.p p——

Setpoint

Setpoint+AS,, /

Output
“Temp. OK”
Conducting

Not conducting >
Time

If the actual temperature leaves the tolerance band, the output signal is switched off.

The output signal remains switched off when the actual temperature later lies within the tolerance band.

At the end of the welding procedure, it can be checked whether the output signal is still switched on and so whether
the actual temperature was within the defined tolerance band during the entire welding procedure.

The output signal is not switched off until the next activation of the START signal or when an alarm occurs.

8.13  Heat-up time monitoring

An additional heat-up time monitoring can be activated with the ROPEX visualisation software ( section 8.17
"USB interface for visualisation software ROPEXvisual®" on page 35).

This monitoring is activated when the START signal is switched on. The RES-5027 then monitors the time until
the ACTUAL temperature has reached 95% of the setpoint temperature. If this takes longer than the parameter-
ised time, error no. 304 is output and the alarm output switches on (%% section 8.22 "Error messages" on page 37).
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ACTUAL temperature

Setpoint
95% of setpoint / /

Heat-up time Alarm
304

8.14 Restart delay after Reset

ﬁ This parameter is first available as from firmware version 302.

After acknowledging an alarm with the RESET signal, the RESISTRON® temperature controller RES-5027 waits
until any contactor Kb connected has closed the heating circuit again. Only after this waiting time has elapsed
measuring pulses are generated in order to determine the current ACTUAL temperature and to carry out error
diagnostics.

This parameter can be used only with the Visualization software (¥ section 8.17 "USB interface for
visualisation software ROPEXvisual®" on page 35).

This restart delay is 0.2 s by default and can be adjusted with the parameter ,Restart delay after Reset”. This
allows slower switching contactors to be used.

8.15 Maximum measurement pause

é This parameter is first available as from firmware version 302.

If the RESISTRON® temperature controller RES-5027 determines in control mode (START signal active), that the
current ACTUAL temperature is greater than the setpoint, the power supply to the heatsealing band is reduced. If
the power reduction is not sufficient, the low-power measuring pulses, which determine the current ACTUAL tem-
perature, are paused. This measurement pause can last up to 10 periods in the default setting. During this meas-
urement pause, the controller cannot react to a change in the ACTUAL temperature.

In certain applications it may be useful to shorten this maximum measurement pause, e.qg. if the higher ACTUAL
temperature values are caused by measurement errors. For these cases the maximum measuring pause can be
shortened with the parameter ,Maximum measurement pause®.

This parameter can be used only with the Visualization software (¥ section 8.17 "USB interface for
visualisation software ROPEXvisual®" on page 35).
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A measuring pause that is set too small can lead to an increased temperature if the system is incor-
rectly dimensioned (secondary voltage of the impulse transformer is too large) or if the sealing tem-
peratures are low.

8.16 Booster connection

The controller RES-5027 has a connection for an external switching amplifier (booster) as standard. This connec-
tion (at the terminals 21+22) is required at high primary currents (constant current > 5 A, impulse current > 25 A).
The switching amplifier must be connected in accordance with section 6.8 "Connection diagram with booster con-
nection" on page 15.

The connection line to the external switching amplifier must not exceed a length of 1 m and must be
twisted to avoid EMC interference.

8.17 USB interface for visualisation software ROPEXvisuaI®

A USB interface (type micro-USB) is available for system diagnosis and process visualisation. A data connection
can be built up with the ROPEX visualisation software ROPEXvisual® over this USB interface.

12|13[14115[16[17]|18
==
Viusis LDV

:l SNSNSSNS

I

L516]718]9l10]11]

A RESISTRON®
«@w |_RES-50xx

® ® ® ® PROE&EE”E‘%‘AROL RDpEx®
| 1 | 2|3 | 4 I c€ Made in Germany

There is a separate documentation available for the ROPEX visualisation software. The software and the docu-
mentation are available in the download area (search term: “Visual”).

8.18 AUX interface

Internal interface for diagnosis and maintenance. The interface is currently not available.

\_—\

-

I 2 \W—,

AUX
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8.19 Data storage for error messages and AUTOCAL

To make error diagnosis easier in ongoing operation, the controller RES-5027 has data storage for error messages
and executed AUTOCAL processes.

The last 400 messages are stored. These can be read and displayed with the ROPEX visualisation software.
The RES-5027 also has an integrated clock (% section 8.20 "Integrated clock (date and time)" on page 36). The
messages are then stored with the date and time specified (time stamp).

The stored messages can be exported as a csv-file. If needed, ROPEX can evaluate the exported file
and create an error diagnosis.

8.20 Integrated clock (date and time)

The RES-5027 has an integrated clock. The messages in data storage are stored with the date and time specified
(time stamp). This permits a more precise attribution of error messages.

The integrated clock can only be set and read out using ROPEX visualisation software.

A maintenance-free condenser is used for operation of the clock. There is no installed battery that has to be
changed.

The controller must be switched on for at least 3 hours to charge the clock condenser completely. When the con-
denser is switched off, a fully charged condenser can operate the clock for approx. 2...4 weeks. If the controller
is switched off longer, the date and time must be set again. This must be done with the ROPEX visualisation soft-
ware (% section 8.17 "USB interface for visualisation software ROPEXvisual®" on page 35).

The condenser is discharged when shipped from the factory. During initial start-up of the controller, the clock must
be set when the error messages in the data storage are to be stored with date and time.

Operation of the controller is possible without the clock being set. Then only invalid values for the date and time
are stored in the data storage. The behaviour of the temperature controller is not influenced by this.

8.21 System monitoring/alarm output

To increase operational safety and avoid incorrect welding, this controller has hardware and software measures
for error diagnosis and output of differentiated error messages. Both the outer wiring and the internal system are
monitored thereby.

This characteristic helps the operator considerably in localising a defective operating status.

A system malfunction is reported or differentiated through the following elements:

A.) Red LED “ALARM?” at the controller with three statuses:

1. Flashes quickly (4 Hz):
Means that the AUTOCAL function should be performed (error no. 104...106, 211, 302, 303).

2. Flashes slowly (1 Hz):
Means that the system configuration is incorrect and therefore the executed zeroing (AUTOCAL function) was
not successful (% section 7.2 "Device configuration" on page 16). This corresponds to the error numbers
111...114.

3. Lights up continuously:
Displays that malfunctions are present that prevent a start-up (error no. 101...103, 107, 108, 201...203, 307,
308, 9xx).
In cases 1 and 2, when the START signal is also activated.
These are usually external wiring errors.
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B.) Alarm output signal at the controller (terminal 18):
This is logic output in the factory setting:

+ LOW (OPEN) in the operating statuses A.1) and A.2), but becomes HIGH (closed) when a START signal is
issued in this status.

* HIGH (CLOSED) in case A.3)

If the alarm output is configured differently than in the factory setting( section 7.2.3 "Configura-
tion of the alarm output” on page 17), these statuses are inverted.

C.) Output of the error number via actual value output 0...10 VDC (terminal 17+13):

As a temperature display is not required in case of malfunction, the actual value output is used to output the error
in case of alarm.

Offered for this purpose, within the 0...10 VDC range, are 13 voltage levels, each of which has one error number
assigned. (% section 8.22 "Error messages" on page 37).

For statuses that require AUTOCAL — or when the device configuration is not correct — (error no. 104...106,
111...114, 211, 302, 303), the actual value output switches back and forth between the voltage value that corre-
sponds to the error and the end value (10 VDC, i.e 300 °C or 500 °C) with 1 Hz. If the START signal is output
during these statuses, the voltage value no longer changes.

Through the analogue input of a PLC — and a corresponding evaluation — a selective error detection and error dis-
play can be implemented simply and at low cost (% section 8.22 "Error messages" on page 37).

An error message can be reset by applying the RESET signal or switching the controller off and on.

Resetting the error message using the RESET signal becomes effective only when the RESET signal is switched
off.

Invalid error messages can occur when the controller is switched off due to the undefined operating status. This
must be considered in evaluating the higher-level controller (e.g. PLC) to avoid false alarms.

8.22 Error messages

The following table shows the assignment of the output analogue voltage values at the actual value output to the
errors that occur. In addition, the cause of the errors and the necessary measures to remedy them are described.
The simplified circuit diagram in section 8.23 "Error ranges and causes" on page 41 permits fast and efficient error
remedy.

The controller outputs at the actual value output 13 voltage levels for error diagnosis. Internally in the controller,
the error messages are differentiated in even more detail. The described error numbers can be displayed with the
ROPEX visualisation software (% section 8.17 "USB interface for visualisation software ROPEXvisual®' on
page 35). The error search can thus be performed even more effectively.

Evaluation of the actual value output for detection of an error message - e.g. in the higher-order

controller - must be done with an adapted tolerance window to avoid incorrect evaluations. The tol-
erances of the actual value output must be observed (¥ section 10 "Technical data" on page 44).

Version 3 RES-5027 Page 37



% ROPEX

Device functions

Part 1 of 3: Error messages (malfunctions)

NOTE: The specified error messages are output as malfunctions (actual value output emits constant error
voltage; alarm LED is continuously lit; alarm relay is active).

Actual
Error value Measure if initial start- Measu.re of mac_hme in
ho output Cause u operation, heating ele-
' Voltage P ment not changed
vl
101 0.66 Current signal missing Error range ®@ Error range @
102 1.33 Voltage signal missing Error range ® Error range ®
103 2.00 V(.)Ita.ge and current signals Error range @ Error ranges @©
missing
107 Temperature jump downward | Error ranges @ ® ® Error ranges @®®
108 Temperature jump upward (“Loose connection”) (“Loose connection”)
307
2.66
308 Temperature too low/high i i
309 (% chap. 8.11)
310
Network frequency missing/
201
fluctuates
202 3.33 Network frequency too large/ Check network Check network
fluctuates
Network frequency too small/
203
fluctuates
304 400 | Heatuptime toolong Perform RESET Perform RESET
(% chap. 8.13)
901 Network-vo!tage/synchromsmg Replace device Replace device
signal missing
913 Triac defective Replace device Replace device
914
4.66 . . : .
915 Int. error, device defective Replace device Replace device
916
917 i ;
Slide switch for alarm output | 0 4 slide switch Check slide switch
918 incorrect
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Part 2 of 3: Error messages (warnings)

NOTE: The specified error messages are first output as warnings (actual value output switches between two
values; alarm LED flashes; alarm output is not active). After activation of the START signal, it is output as a
malfunction (actual value output no longer changes, see bold-italic values; alarm LED is permanently lit; alarm

output is active).

Actual
Error value Measure if initial start- ""eas“!’e of mac_hlne in
ho output Cause u operation, heating ele-
) Voltage P ment not changed
vl

Current signal incorrect

104 Impulse transformer incorrectly
sized
Voltage signal incorrect Perform AUTOCAL,

105 Impulse transformer incorrectly | Check transformer speci-
sized fication,

®

Voltage and current signal Error ranges ©@®
incorrect

106 .
Impulse transformer incorrectly

£5.33% | sized Error ranges @®®
% 10 (“Loose connection”)

Temperature too low
Calibration not performed

302 Loose connection
Ambient temperature fluctu- Perform AUTOCAL
ates and/or
Temperature too high Error ranges @©©
Callibration not performed (“Loose connection”)

303 Loose connection
Ambient temperature fluctu-
ates

211 i: Gi(())og Data error Perform AUTOCAL Perform AUTOCAL
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Part 3 of 3: Error messages (warnings)

NOTE: The specified error messages are first output as warnings (actual value output switches between two
values; alarm LED flashes; alarm output is not active). After activation of the START signal, it is output as a
malfunction (actual value output no longer changes, see bold-italic values; alarm LED is permanently lit; alarm

output is active).

Actual
Error value Measure if initial start- ""eas“.re of mac_hme in
ho output Cause u operation, heating ele-
) Voltage P ment not changed
vl
11 $°6.66% | Current signal incorrect, Error range ®, Error ranges @®®
% 10 2 | Calibration not possible Check configuration (“Loose connection”)
12 ¢7.33% | Voltage signal incorrect, Error range @, Error ranges @®®
% 10 = | Calibration not possible Check configuration (“Loose connection”)
ianal | i
13 | €8.00% ?go;:age/current signal incor Error ranges @ ®, Error ranges ® ® ®
L 10 Calibration not possible Check configuration (“Loose connection”)
Perform AUTOCAL Perform AUTOCAL
114 Temperature fluctuates, and/or and/or
Calibration not possible Error ranges ®®® Error ranges @®®
(“Loose connection”) (“Loose connection”)
£ 8.66% Ext. calibration temperature too | Perform AUTOCAL with Perform AUTOCAL with
115 % 10 2 | large, ext. calibration tempera- ext. calibration tempera-
Calibration not possible ture <40 °C ture <40 °C
Ext. calibration temperature Perform AUTOCAL with Perform AUTOCAL with
116 fluctuates, stable ext. calibration stable ext. calibration
Calibration not possible temperature temperature
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Explanations of the possible error causes can be taken from the following table.

_Malfunc- Explanations Possible causes
tion range
Interruption of the load circuit after | - Wire break, heating element break
the Ug pickup point - Contacting at the heating element defective
@
Interruption of the signal from the | - Igr measurement line from the transformer interrupted
transformer
Interruntion of the primary circuit | - Line break, Triac defective in the controller
P P Y - Primary coil of the impulse transformer interrupted
@
Interruption of the secondary cir- | - Wire break
cuit in front of the Ug pickup point | - Primary coil of the impulse transformer interrupted
UR signal missing - Measurement line interrupted
@ Partial short circuit (Delta R) - Heating element is partlally brldggd through a conducting
part (hold-down device, safety rail, etc.)
. N - Wire break, heating element break
@ Interruption of the parallel circuit - Contacting at the heating element defective
- Heating elementincorrectly installed, insulation at the head
® Complete short circuit of the rail missing or incorrectly installed
- Conducting part bridges heating element completely
@ Ug signal incorrect - U, outside of the permitted range of 0.4...120 VAC
Ir signal incorrect - |; outside of the permitted range of 30...500 A
Coils through transformer incor- - Check number of coils (For current < 30 A, two or more
rect coils are required)
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Malfunc- . .
. Explanations Possible causes
tion range
- Hardware error (replace controller)
: - Slide switch for alarm relay defective or not in correct posi-
® Internal device error

tion

- Network voltage missing

9 Factory settings

The RESISTRON® temperature controller RES-5027 is configured as follows from the factory:

Rotary encoder switch

for

Heating element alloy

and

Temperature range
(June 2003 and later)

Slide switch

for

Alarm output “g

Automatic

Phase correction
(AUTOCOMP)

(X]

Measurement impulse

duration

(X]

“Temperature OK”

signal

(X]

Temperature

diagnosis

(X]
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RES-5027

Heating element alloy: Alloy A20
Temperature range: 300 °C
Maximum temperature: 300 °C

Rotary encoder switch: Position “0”

Alarm output active in case of alarm

AUTOCOMP: OFF

Measurement impulse duration: 1.7 ms

Tolerance band: -10 K...+10 K

Temperature diagnosis: OFF

Version 3
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Heat-up time Heat-up time monitoring: OFF
monitoring ‘
[X] e

[X] Only with ROPEX visualisation software
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10 Technical data

Design

Network voltage

Power supply net-
work

Network frequency

Current consumption
(Primary current of the
impulse transformer)

24 VDC supply
Terminals 12+13

Measurement range

Heating element type
and temperature
range

Analogue input
(Setpoint)
Terminal 16+13

Page 44

Housing for electrical cabinet mounting
On TS35 top hat rail (35 mm) in accordance with DIN EN 50022 latchable
Basic surface: 90 x 75 mm; depth: 135 mm (incl. connection terminals)

110 VAC -15%...300 VAC +10%

Connected between neutral and an outside conductor
or

110 VAC -15%...480 VAC +10%

Connected between two outside conductors

The voltage between outside conductor and earth must not exceed
300 VAC.

Symmetrical TN- or TT-network
Overvoltage category llI

Operation in voltage-free network (eg IT network) only after checking
with ROPEX.

47...63 Hz, automatic frequency adjustment in this range

lmax = 5 A (ED =100%)
lmax = 25 A (ED = 20%, duration of play 1 min)

24 VDC, | hax = 200 mA (control mode), 1 A (switch-on current),
protected against faulty polarisation

Tolerance: £10%

SELV or PELV supplied from maximum 300 VAC, Cat Il

0.4...120 VAC
30...500 A (transformer PEX-W4/-W5)

Secondary voltage Ugr:
Secondary current Ig:
% ROPEX application report

Besides setting through the rotary encoder switch (see below), the setting for the
temperature range and temperature coefficient can be performed through the
ROPEX visualisation software (%% section 8.17 "USB interface for visualisation
software ROPEXvisual®" on page 35):

Temperature range: 200 °C, 300 °C, 400 °C or 500 °C

Temperature coefficient: 400...4000 ppm/K (variable setting range)

Five areas can be set on the device through rotary encoder switches:
Temperature coefficient 1100 ppm/K, 0...300 °C (e.g. alloy A20)
Temperature coefficient 780 ppm/K, 0...300 °C (e.g. alloy L)
Temperature coefficient 1100 ppm/K, 0...500 °C (e.g. alloy A20)
Temperature coefficient 780 ppm/K, 0...500 °C (e.g. alloy L)
Temperature coefficient 3500 ppm/K, 0...300 °C (e.g. LEX3500)

Standard value 300 °C, alloy A20

0...10 VDC, Iax = 5 mA, electrically separated from the heating circuit
corresponding to 0...300 °C or 0...500 °C

or through an external precision potentiometer PD-3 or PD-5 (R = 2 kOhm)
0...2 kOhm corresponding to 0...300 °C or 0...500 °C

RES-5027 Version 3
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Analogue output
(Actual value)
Terminal 17+13

Reference voltage

output

Digital logic level
Terminals 5, 6, 7,

Switch output for
“Temperature
reached” signal

or

“Temperature OK”
signal

Alarm output
Terminal 18

Power loss

Ambient conditions

Degree of protection

UL file

Mounting

Weight

Housing material

Version 3
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0...10 VDC, Ihax = 5 mA, electrically separated from the heating circuit
corresponding to 0...300 °C or 0...500 °C
Precision: 1% plus 50 mV

+10 VDC / 5%, lyax = 5 MA

LOW (0 V): 0...2VDC

HIGH (24 VDC): 8...30 VDC (Current consumption max. 6 mA)

galvanically separated from the heating circuit, protected against faulty polarisa-
tion

Umax = 30 VDC

Imax = 50 mA

Uon < 2V (saturation voltage)

galvanically separated from the heating circuit, short-circuit-proof.

Umax = 30 VDC

Imax = 200 mA

Uon < 2V (saturation voltage)

galvanically separated from the heating circuit, short-circuit-proof.
Can be inverted through slide switch.

Max. 20 W

Maximum altitude 2000 m

Ambient temperature: +5...+45 °C

Maximum relative humidity: 80% at temperatures up to +31 °C, decreasing line-
arly to 50 % relative humidity at +45 °C

IP 20
E464680

When mounting the device, a surrounding safety dis-
tance of 20 mm (e.g. To other devices and wiring)
must be maintained.

20

When mounting on a horizontal top hat rail, the mov-
able latch, which is necessary for fastening, must face Fl; 1 ;L
downward.

When mounting on a vertical top hat rail, end holders must be installed on both
sides to fasten the controller mechanically.

Approx. 0,5 kg (incl. plug-in connector parts)
Plastic, polycarbonate, UL-94-VO
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Dimensions

Connecting cable Rigid or flexible; 0.2...2.5 mm? (AWG 24...12) through pluggable terminals
Type / cross-sections

Pluggable terminals: Tightening torque: 0.5...0.6 Nm
(Screwdriver: SZS 0.6x3.5 mm)

If ferrules are used, they must be crimped in accordance with
DIN 46228 and IEC/EN 60947-1. Otherwise, correct electrical contact
in the terminals is not guaranteed.

11 Dimensions
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12  Modifications (MODs)

The RESISTRON® temperature controller RES-5027 is suitable for very many welding applications due to its uni-
versal design.

A device modification (MOD) is available for the RESISTRON® temperature controller RES-5027 to implement
special applications.
The modifications must be ordered separately.

MOD 01

Supplemental booster for small secondary voltages (Ug = 0.25...16 VAC). This modification is necessary for very
short or low-resistance heating elements, for example.
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13 How to order

Illustrations are examples.

Version 3

Controller RES - 5027
Art. no. 7502700
Scope of delivery: Controller with plug-in connector parts (without transformer)

Modification MOD . . (optional, if necessary)

e.g.
‘ 01: MOD 01, art. no. 800001 (suppl. booster for small
voltage)

The article numbers of the controller and of the desired modification (optional) must
be specified when ordering.
e.g. RES-5027 + MOD 01 (controller with suppl. booster for small voltage)
order of art. no. 7502700 + 800001

Current transformer PEX-W5
Art. no. 885107

Monitoring current transformer MSW-2
Art. no. 885212

Line filter LF-. . ...
T 06480: Continuous current 6 A, 480 VAC, art. no. 885500

(with UL certification)

10520: Continuous curr. 10 A, 520 VAC, art. no. 885504
(with UL and CSA certification)

35480: Continuous curr. 35 A, 480 VAC, art. no. 885506
50520: Continuous curr. 50 A, 520 VAC, art. no. 885509
(with UL and CSA certification)

Impulse transformer
For design and order specifications, see ROPEX applica-
tion report
Design in accordance with EN 61558
Available with UL certifications and thermal switch, if nec-
essary.
In addition, we can individually design and offer you an
upstream transformer.

Potentiometer PD-.
\E 3: For 300 °C range, art. no. 881103
5: For 500 °C range, art. no. 881105
Scope of delivery: Potentiometer with digital button
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Temperature display ATR-.
. 3: 300 °C range, art. no. 882130
5: 500 °C range, art. no. 882150

Booster B-. ..
~ 075415: Impulse loaded 75 A, 415 VAC, art. no. 885302
100400: Impulse loaded 100 A, 400 VAC, art. no. 885304

Lines
For design and order specifications, see ROPEX applica-
tion report

Additional accessories % “Accessories” brochure
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24VDC supply 44

A
Actual value output 22
Alarm output 36, 45
Alarmrelay 17
Alloy 17,19
Ambient conditions 45
Ambient temperature

45
Analogue input 45
Analogue output 45
Application Report 8, 12
AUTOCAL 8, 19, 23
AUTOCAL function is blocked 24
AUTOCOMP 28
Automatic phase correction 28
Automatic zeroing 8, 19, 23
AUTOTUNE 8
AUX interface 35
Auxiliary voltage 14

B
Blocking of the “AUTOCAL” function
24
Booster 48
Burning in the heating element 17, 19

Cc

Changing the heating element 18, 719
Circuit-breaker 11

Clock 36

Commissioning 16, 18

Connection diagram 14

Current transformer 12, 47

D

Data storage 36
Date 36

Degree of protection 45
Design 44

Device configuration 16
Device view 16
Dimensions 46
Disposal 5

E

Error diagnosis 8
Error messages 37
Error ranges 41
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F

Factory settings 42
Functional principle 7

Fuse 11
H
HEAT 19, 24

Heating element type 44

Heat-up time monitoring 33

High altitude 45
How to order 47
Humidity 45

Impulse transformer 11, 47

Installation 8
Installation rules 8

L
Line filter 4, 11, 12

Maintenance 5

Maximum measurement pause
Measurement impulse duration

Measurement pause 34
Measurement range 44
MOD 46, 47
Modification 46, 47

Monitoring current transformer

Mounting 8, 45
MSW-2 47

N

Network frequency 8, 44
Network voltage 44

(0

Operating elements 20

Over-current protection 11

P
PEX-W4/-W5 4, 12
PEX-W5 47

Phase correction 28
Potentiometer 22, 47
Power loss 45

Power supply 117

Power supply network 44

R

Reference voltage output

RES-5027

45

34
28

47
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RESET signal 25
Restart delay 34
ROPEXvisual 35

S

Setpoint potentiometer 22
Setpoint specification 217, 44
Setup stipulations 9
START signal 19, 24
System diagnosis 35
System monitoring 36

T
TCR 4,17

Technical data 44

Temperature coefficient 4, 17
Temperature diagnosis 30, 33
Temperature display 22, 23, 48
“Temperature OK” signal 371
Temperature range 17, 44

“Temperature reached” signal 31, 45
Temperature regulation 7
Temperature setting 21

Thermal impulse process 7

Time 36

Time stamp 36

Transformer 4, 11, 47
Transportation 5

U

UL file 45

USB interface 35

Use 7

\)

Visualisation software 35
W

Wiring 9, 11
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Anmartbl (727)345-47-04
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroseluyeHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapusocTok (423)249-28-31
BnapukaBkas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpag (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Mo Bonpocam npogax n noaaepkm obpawjanTtecs:

MBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
UpkyTck (395)279-98-46
KasaHb (843)206-01-48
KanuHuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
JNvneuk (4742)52-20-81

KazaxcTtaH +(727)345-47-04

MarnuTtoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHuin Hosropog (831)429-08-12

HoBoky3aHeLk (3843)20-46-81
Hos6pbck (3496)41-32-12
Hosocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16
MeTpo3aBoack (8142)55-98-37
Mckos. (8112)59-10-37

Mepwmb (342)205-81-47

Benapycb +(375)257-127-884

PoctoB-Ha-[oHy (863)308-18-15
PsasaHb (4912)46-61-64

Cawmapa (846)206-03-16
CankT-MeTepbypr (812)309-46-40
Capartos (845)249-38-78
CeBacTonornb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdpeponornb (3652)67-13-56
CmoneHck (4812)29-41-54

Coum (862)225-72-31
Craspononsb (8652)20-65-13
CypryT (3462)77-98-35
ChbikTbiBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

Y36ekucran +998(71)205-18-59

an.noyta: rxe@nt-rt.ru || cant: https://ropex.nt-rt.ru/

Tonbattn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
YnaH-Ya3 (3012)59-97-51
Ydha (347)229-48-12
XabapoBck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Yura (3022)38-34-83
AxyTck (4112)23-90-97
Apocnaenb (4852)69-52-93

Kuprusuma +996(312)96-26-47


mailto:rxe@nt-rt.ru
https://ropex.nt-rt.ru/
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