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MORE THAN HEAT 30-3000°C
1 Introduction

These documents are intended only for buyers of our products and may not be copied or
disclosed to third parties without our written consent. (Law governing copyright and
associated protective rights, German Copyright Law from Sept. 9, 1965)

Nabertherm GmbH owns all rights to drawings, other documents and authorizations, also in
case of applications for protective rights.

All the figures in the instructions have a descriptive character; in other words, they do not
represent the exact details of the furnace.

1.1 Key to the Symbols and Warning Terminology Used in Warning Messages

> Note

The following operating instructions set forth specific warnings to highlight the residual
risks that cannot be avoided when operating the equipment. These residual risks include
hazards to personnel/product/equipment and the environment.

The symbols used in the operating instructions are primarily intended to draw attention to
the safety instructions!

The respective symbols cannot replace the text contained in the safety instructions. The
text must therefore always be read in full!

Graphic symbols correspond to 1SO 3864. According to the American National Standards

Institute (ANSI) Z2535.6 standard, the following warning messages and terminology are
used in this document:

The general hazard symbol, in conjunction with the warning words CAUTION,
WARNING and DANGER, warns of the risk of serious injury.

The textual explanations associated with the general hazard symbol, particularly if this
appears on the device, must always be observed in order to obtain instructions on how to
avoid hazards and prevent injury or death.

NOTICE Indicates a hazardous situation leading to damage to or destruction of the equipment.
CAUTION Indicates a hazardous situation that could result in minor or moderate injury.
WARNING Indicates a hazardous situation that could result in death or serious or irreversible injury.

DY \[€] =13 Indicates a hazardous situation that will result in immediate death or serious injury.

Warning Message Structure:
All warning messages are structured as follows

Al WARNING?

* Type and source of hazard®

« Consequences of non-observance®

4 | « Action to avert hazard?®

NGBETITTT .



or

* Type and source of hazard®
« Consequences of non-observance®

4 | * Action to avert hazard®

Item Name Explanation
1 Safety alert symbol Indicates risk of injury
2 Signal word Classifies the hazard
3 Safety messages * Type and source of hazard

* Potential consequences if not observed
* Measures/prohibitions

4 Graphical symbols (optional)  Consequences, measures or prohibitions
according to 1SO 3864:

5 Graphical symbols (optional)  Rules or prohibitions
according to I1SO 3864:

Information Symbols in the Instructions:

Note
Below this symbol you will find instructions and particularly useful information.

Rule - Rule Sign

This symbol draws attention to important rules that must be observed. Rule signs protect
people against injury and show what is to be done in certain situations.

Rule — Important Information for Operators

This symbol draws the operator's attention to important information and operating
instructions that must be observed.

Rule — Important Information for Maintenance Personnel

This symbol draws the maintenance personnel's attention to important operating and
maintenance instructions (service) that must be observed.

Rule — Pull Out the Power Plug
This symbol tells the operator to pull out the power plug.
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Rule — Lift only with Several People

This symbol draws the personnel's attention to the fact that this device may only be lifted
and moved to its final destination by several people.

Warning — Hot Surface, Do Not Touch
This symbol warns the operator that the surface is hot and should not be touched.

Warning — Danger of Electric Shock

This symbol warns the operator that there is a risk of an electric shock if the following
warnings are not heeded.

Warning — Risk of Device Toppling Over

This symbol tells the operator that there is a risk of the device toppling over if the
following warnings are not heeded.

Warning — Suspended Load

This symbol warns the operator of potential dangers of suspended loads. Working below a
suspended load is strictly forbidden. Ignoring this can lead to fatal injury.

Warning — Danger if Heavy Loads are Lifted

This symbol warns the operator of the potential dangers of lifting heavy loads. Ignoring
this can lead to injury.

Warning — Risk to the Environment

This symbol warns the operator of the risk to the environment if the following information
is not heeded. The operator must ensure that national environmental regulations are
observed.

Warning — Fire Danger

This symbol warns operators of the danger of fire if the following information is not
followed.

Warning — Risk of Explosive Substances or Explosive Atmosphere
These symbols warn the operator of explosive substances or an explosive atmosphere

Prohibited — Important Information for Operators

This symbol warns the operator that water or cleaning products must NOT be poured over
the objects. A high-pressure cleaning device must also not be used.

NGBETITTT .



Warning Signs on the Furnace:

Warning — Hot Surface, Danger of Burning — Do Not Touch

You may not always realize that surfaces, such as furnace components, furnace walls,
doors and materials, and even liquids are hot. Do not touch the surface.

Warning — Danger of Electric Shock!
Warning, dangerous electric voltage

1.2 Product Description

Laboratory Furnaces are attractive thanks to their many advantages. These furnaces are
all-rounders for research and laboratory applications. They are made from expertly finished,
high-quality materials and are easy to operate. These furnaces are optimally designed for
incinerating and heat treatment. The very best insulation materials permit energy-saving
operation and fast heating times thanks to low heat storage and thermal conductivity.
Laboratory furnaces attain furnace chamber temperatures of max. 1100 °C (2012 °F),

1200 °C (2192 °F), 1300 °C (2372 °F) or 1400 °C (2552 °F).

Other Characteristics of this Product are:

e  Double-wall housing means low outer temperatures and solid stability. All furnaces
(not for models LE) have housings made of textured stainless steel sheet

e  Good temperature uniformity provided by special air supply and exhaust system for
models LV/LVT .../.... For models LV/LVT .../... the system delivers more than 6 air
changes a minute. The incoming air is pre-heated, so that a good temperature
uniformity is ensured

e  There are furnaces with drop-down doors or lift doors

e  Ceramic heating plates with integrated heating wire, protected against splattering and
exhaust-air for models L/LT .../... and LV/LVT .../...

e  Model L/LT .../.../SW with scale and software (VCD-software) for annealing loss
specifications

e  All the models are equipped with a controller which provides considerable safety
against operator mistakes. The furnace chamber temperature is measured and
regulated by a long-life thermocouple (NiCrSi-NiSi Tmax < 1200 °C or PtRh-Pt
Tmax > 1200 °C)

e  Exclusive use of insulation materials without categorization according to EC
Regulation No 1272/2008 (CLP). This explicitly means that alumino silicate wool,
also known as “refractory ceramic fiber” (RCF), which is classified and possibly
carcinogenic, is not used.
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Additional Equipment

e  Over-temperature limiter with manual reset as over-temperature protection for the
furnace and the charge

e  Protective gas connection to purge with non-flammable protective or reaction gases
e  Manual or automatic gas supply system

e  Process control and documentation via VCD software package for monitoring,
documentation and control

Accessories

e  Vent, vent with fan or catalytic converter (depending on model)
e  Base plates and catch basins to protect of the furnace and to enable easy charging
e  Rectangular container, stackable for charging on several levels

NGBETITTT .



1.3 Overview of the Complete System
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Fig. 1: Example: Overview of model LT ../11-12 (lift door) and L ../11-12 (folding door; illustration similar)
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Fig. 2: Example: Overview of model LT ../13 (lift door) and L ../13 (folding door; illustration similar)
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Fig. 3: Example: Overview of model LVT ../11 (lift door) and LV ../11 (folding door; illustration similar)
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Fig. 4: Example: Overview of model LE ../14 (folding door; illustration similar)
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Fig. 5: Example: Overview of weighing furnace, including scale, model L ../../SW (folding door) and LT ../../SW (lift
door; illustration similar)
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Fig. 6: Laboratory furnace (muffle furnace), rear view (illustration similar)

No.

A W N

© o0 ~N o ou

11
12
13
14
15
16
17

Designation

Lift door

Handle

Air inlet slider for regulating the fresh air

Ceramic heating plates with integrated heating element, protected against splashing water and exhaust
gas

Insulation of unclassified fiber material
Controller

USB interface

Shroud insulation

Furnace chamber

Folding door

Multi-layered insulation with robust refractory bricks in the furnace chamber
Heating elements on supporting tubes
Heating elements in quartz glass tubes
Thermocouple

Exhaust air plant

Base

Ceramic stamp

15
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No. Designation

18 Receptacle stamp

19 Scale EW-...

20 Supporting plate in the furnace chamber

21 Heating (ON / OFF)

22 Power switch with integrated fuse (for switching the furnace on / off)
22a Power switch (for switching the furnace on / off)

23 Fuse for additional power connection (for accessories)

24 Additional power connection (for accessories)

25 Power plug CEE (16 A and above)

26 Power plug (up to 3600 watts) with snap-in coupling

Additional Equipment

Over-temperature limiter with manual reset as over-
-, temperature protection for the furnace and the charge

]

£/-

(:)(D\_(DC)

E5GC

Fig. 7: Example (similar to picture)

‘ Protective gas connection to purge
? with non-flammable protective or
reaction gases.

Gas supply system for non-
flammable protective or reactive gas
with shutoff valve and flow meter
with regulator valve, piped and
ready to connect (similar to picture)

1
= (

=]

N
e gy

¥

Fig. 8: Example (similar to picture)
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Accessories

Chimney for connection to an Chimney with fan, to remove Catalytic converter with fan for removal
exhaust pipe. exhaust gas from the furnace better. | of organic components from the exhaust
The B510 — P580 controllers can be | air. Organic components are catalytically
used to activate the fan oxidized at about 600 °C, broken into
automatically (not for models carbon dioxide and water vapour. Irritating
L(T) 15.., L 1/12, LE 1/11, odors are thus largely eliminated. The
LE 2/11).* B510 — P580 controllers can be used to

switch the catalytic converter
automatically (not for models L(T) 15..,
L 1/12, LE 1/11, LE 2/11).*

* Note: If other controller types are used an adapter cable for connection to mains supply has to be ordered separately.
The device will be activated by plugging in the socket.

Fig. 9: Example: (similar to picture)

Rectangular saggars

For optimum utilization of the furnace chamber, the
material is placed in ceramic saggars. Up to three
saggars can be stacked in the furnace. The saggars have
slits to allow the air to circulate. The top saggar can be
closed with a ceramic lid.

Fig. 10: Rectangular saggar with lid (similar to picture)

17



Base plates (made of ceramic) and catch basins (made
of ceramic or steel depending on the application) to
protect the furnace and enable easy charging.

Fig. 11: Base plates and catch basins (similar to picture)

Charging rack for furnace model LV(T)

Charging rack with closed or perforated trays for
loading the furnace in two levels incl. holder for
inserting/removing the trays up to a max. temperature
of 800°C and a max. loading weight of 2 kg for the
L(T) 9/11 respectively 3 kg for the L(T) 15/11

Fig. 12: Charging rack (similar to picture)
1.4 Safeguarding against Dangers from Excess Temperatures

Over-temperature limiters and over-temperature limiters with automatic reset to protect
against over-temperature in the furnace are available for Nabertherm GmbH furnaces either
as a standard feature (depending on the model series) or as additional equipment
(customized design).

Over-temperature limiters and over-temperature limiters with automatic reset monitor the
furnace temperature. The display shows the most recently set cut-off temperature. If the
furnace temperature rises above the pre-set cut-off temperature, the heating is shut down to
protect the furnace, the charge and/or the operating equipment.

e Danger caused by incorrectly entered cut-off temperature at
the over-temperature limiter/over-temperature limiter with
motor driven reset

* Risk of fatal injury

« If, as a result of over-temperature from the charge and/or the
operating equipment, a charge is likely to be damaged at this pre-
set cut-off temperature of the over-temperature limiter/over-
temperature limiter with motor driven reset, or if the charge itself
becomes a source of danger for the furnace or its surroundings,
the cut-off temperature must be reduced on the over-temperature
limiter/over-temperature limiter with motor driven reset to the
maximum permissible value.

Read the operating instructions of the over-temperature limiter/over-temperature limiter
with automatic reset before starting the furnace. The safety sticker must be removed from

18
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the over-temperature limiter/over-temperature limiter with automatic reset. When a change
is made in the heat treatment program, the maximum permissible cut-off temperature
(alarm trigger temperature) on the over-temperature limiter/over-temperature limiter with
automatic reset must be checked or re-entered.

Depending on the physical characteristics of the furnace, we recommend that you set the
maximum target temperature of the heating program in the controller between 5 °C and
30 °C below the trigger temperature of the over-temperature limiter/over-temperature
limiter with automatic reset. This prevents unwanted triggering of the over-temperature
limiter/over-temperature limiter with automatic reset.

Description and function, see the
Operating Instructions of the over-
temperature limiter/over-temperature
limiter with automatic reset.

Fig. 13: Removing the sticker (similar to picture)

1.5 Key to the Model Names

Example

LT 9/11/SKM

LT 9/11/SKM

LT 9/11/SKM

LT 9/11/SKM

Explanation

L = Laboratory furnace with drop-down door
LE = Laboratory furnace economy series

LT = Laboratory furnace with lift door

LV = Laboratory incinerator with drop-down door

LVT = Laboratory incinerator with lift door

1= 1-liter furnace chamber (volume in I)
2 = 2-liter furnace chamber (volume in I)
3 = 3-liter furnace chamber (volume in [)
4 = A-liter furnace chamber (volume in [)
5 = b-liter furnace chamber (volume in [)
6 = 6-liter furnace chamber (volume in [)
9 = 9-liter furnace chamber (volume in I)
14 = 14-liter furnace chamber (volume in [)
15 = 15-liter furnace chamber (volume in [)
24 = 24-liter furnace chamber (volume in [)
40 = 40-liter furnace chamber (volume in I)

60 = 60-liter furnace chamber (volume in [)
11 = Tmax 1100 °C (2012 °F)
12 = Tmax 1200 °C (2192 °F)
13 = Tmax 1300 °C (2372 °F)
14 = Tmax 1400 °C (2552 °F)

SKM = Furnace chamber made of ceramic muffle
SW = Scale furnace with support frame and scale

19
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Nabertherm GmbH MORE THAN HEAT 30-3000°C
Bahnhofstr. 20, 28865 Lilienthal/Bremen ,Germany

Tel +49 (04298) 922-0, Fax +49 (04298) 922-129 Made
contact@nabertherm.de germzny
www.nabertherm.com
LT 15/12/B510 SN 123456 2022
L-151K2RN 1200 °C 3.5 kW
- 240 V 1/N/PE~ -
- max. 15,2 A 3,5 kW

Fig. 14: Example: Model designation (type plate)
1.6 Scope of Delivery

The scope of delivery includes:

Furnace components Quantity Comment
Laboratory furnace® 1x Nabertherm GmbH
8 Power cable? 1x Nabertherm GmbH
VentD? 1x Nabertherm GmbH
l ... Vent with fanb?
Catalytic converter??
_ Ceramic ribbed plate 4 Nabertherm GmbH

\ ‘ Ceramic ceramic catch basin
= Steel catch basin

Base Plate » 3 Nabertherm GmbH
Gas supply system 2 1x Nabertherm GmbH
Scale? 1x Nabertherm GmbH
Process documentation 1x Nabertherm GmbH

VCD software package??

Other components, variable depending on the - - - Consult the shipping
particular furnace papers

20



2 Specifications

L]

Muffle Furnace

Model

Flap door

L 3/11
L 5/11
L 9/11
L 15/11
L 24/11
L 40/11

Tmax

°C

1100
1100
1100
1100
1100
1100

MORE THAN HEAT 30-3000°C

Document type Quantity Comment
Instruction Manual Laboratory Furnace 1x Nabertherm GmbH
Operating Instructions for Controller? 1x Nabertherm GmbH
Operating Instructions 1x Nabertherm GmbH
gas supply system?)

Operating Instructions 1x Nabertherm GmbH
VCD software package?

Other documents, variable depending on the
particular furnace

Din scope of delivery depends on design/furnace model
2in scope of delivery depend on need, see shipping papers
3quantity depends on furnace model

4quantity depends on on need, see shipping papers

Caution

Make sure that all documents are carefully stored. All the functions of this furnace were
tested during manufacturing and prior to shipping.

Note

The documents included do not always contain the electrical schematics and pneumatic
diagrams.

If you need the respective diagrams, they can be ordered from Nabertherm Service.

Electrical specifications are on the type plate located on the side of the furnace.

Inner Volum Outer Connected Weig Minutes
dimensions in e dimensions in load ht
mm mm
w d h inl W D H kW in kg to
Tmax?
160 140 100 3 385 330 405 1,3 21 45
200 170 130 5 385 390 460 2,6 27 50
230 240 170 9 415 455 515 3,3 35 65
230 340 170 15 415 555 515 3,5 43 75
280 340 250 24 490 555 580 4,9 52 70
320 490 250 40 530 705 580 6,5 70 80

21
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Muffle Furnace

22

1/12
3/12

| N e

5/12
L 9/12
L 15/12
L 24/12
L 40/12

1200
1200
1200
1200
1200
1200
1200

90
160
200
230
230
280
320

115
140
170
240
340
340
490

110
100
130
170
170
250
250

1
3
5
9
15

24
40

2If connected at 230 V 1/N/PE rsp. 400 V 3/N/PE

Model
Lift door

LT 3/11

LT 5/11

LT 9/11

LT 15/11

LT 24/11

LT 40/11

LT 60/11

LT 3/12

LT 5/12

LT 9/12

LT 15/12

LT 24/12

LT 40/12

Tmax

°C

1100

1100

1100

1100

1100

1100

1100

1200

1200

1200

1200

1200

1200

Inner dimensions

160

205

235

230

280

320

380

160

205

235

230

280

320

in mm

140

170

240

340

340

490

490

140

170

240

340

340

490

100

130

170

170

250

250

330

100

130

170

170

250

250

Volu

me

inl

15

24

40

60

15

24

40

290
385
385
415
415
490
530

280
330
390
455
555
555
705

430
405
460
515
515
580
580

Outer dimensions

385

385

415

415

490

530

610

385

385

415

415

490

530

in mm

D

330

390

455

555

555

705

705

330

390

455

555

555

705

H+Ha!

405+
155

460+
205

515+
240

515+
240

580+
320

580+
320

660+
385

405+
155

460+
205

515+
240

515+
240

580+
320

580+
320

1,6
13
2,6
3,3
3,5
4,9
6,5

d

load

kw

1,3

2,6

3,3

3,5

4,9

6,5

9,8

13

2,6

3,3

3,5

4,9

6,5

15
21
27
35
43
52
70

Connecte Weig

ht

in kg

21

27

35

43

52

70

75

21

27

35

43

52

70

25
50
60
80
100
85
100

Minute
S

to

Tmax?

45

50

65

75

70

80

100

50

60

80

100

85

100



Yincluding opened lift door
21f connected to 230 V 1/N/PE rsp. 400 V 3/N/PE

Muffle Furnaces with Brick Insulation and Flap Door or Lift Door

Model Tmax
°C
L, LT 5/13 1300
L, LT 9/13 1300
L; LT 15/13 1300

Inner
dimensions in
mm
w d h
225 170 130
250 240 170
250 340 170

Lincluding opened lift door (LT models)
21f connected to 230 V 1/N/PE rsp. 400 V 3/N/PE

Volu
me

inl

15

Muffle Furnaces with Fiber Insulation and Flap Door or Lift Door

Model Tmax
°C
L, LT 5/14 1400
L, LT 9/14 1400
L, LT 15/14 1400

Inner
dimensions in
mm
w d h

225 175 130

250 250 170

250 350 170

Lincluding opened lift door (LT models)
21f connected to 230 V 1/N/PE rsp. 400 V 3/N/PE

Compact Muffle Furnace

Model Tmax
Flap door

°C
LE 1/11 1100
LE 2/11 1100
LE 6/11 1100

Inner
dimensions in
mm
w d h
90 115 110

110 180 110
170 200 170

Volume

inl

15

Vol
ume

inl

NGBETITTT .
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Outer dimensions  Connecte Weig Minuutt
in mm d ht ia
load
W P K+K kW kg arvoon
at Tmax?
490 450 580+ 2,6 46 53
320
530 525 630+ 3,3 58 59
350
530 625 630+ 3,5 71 76
350
Outer Connected Weigh Minut
dimensions in load t es
mm
W D) H+ kW in kg to
Ha! Tmax?
490 450 580+ 2,6 42 44
320
530 525 630+ 3,5 55 51
350
530 625 630+ 3,5 63 68
350
Outer Connected Weight Minutes
dimensions in load
mm
W D H kW in kg to
Tmax?
290 280 410 1,6 15 6
330 385 410 1,9 20 11
390 435 465 2,0 27 27
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LE 14/11
LE 24/11

1100
1100

220 300 220
260 330 285

2 If connected at 230 V 1/N/PE rsp. 400 V 3/N/PE

Ashing Furnaces

Model Tmax
Flap door

°C
LV 3/11 1100
LV 5/11 1100
LV 9/11 1100
LV 15/11 1100

L Including exhaust tube (@ 80 mm)

Inner

dimensions in

180
200
230
230

mm

d

160
170
240
340

120
130
170
170

2If connected at 230 V 1/N/PE rsp. 400 V 3/N/PE

Ashing Furnaces

Model Tmax
Lift Door

°C
LVT 3/11 1100
LVT 5/11 1100
LVT 9/11 1100
LVT 15/11 1100

! Including exhaust tube (@ 80 mm)

Inner

dimensions in

w
180
200
230
230

mm
d
160
170
240
340

h
120
130
170
170

2If connected at 230 V 1/N/PE rsp. 400 V 3/N/PE

Model
Organic material®

Max. evaporation

e Quantity per charge

rate?

LV(T) 3/11

5¢

0,2 g/min

2 Amount of carbon in the product

24

14 440 535 520 3,2
24 490 570 585 3,5
Volume Outer Connected

dimensions in load
mm
inl W D Hb? kw
3 343 392 810 1,2
5 382 416 810 24
9 412 485 865 3,0
15 412 585 865 3,5
Volume Outer Connecte
dimensions in d load
mm
inl W D Hb?! kW
3 343 392 810 1,2
5 382 416 810 24
9 412 485 865 3,0
15 412 585 865 3,5
LV(T) 5/11 LV(T) 9/11
109 15¢
0,3 g/min 1,1 g/min

35
42

Weight

in kg

20
35
45
55

Weight

in kg
20
35
45
55

30
40

Minutes

to
Tmax?

120
120
120
120

Minutes

to Tmax?
120
120
120
120

LV(T) 15/11

25¢

1,2 g/min

The composition of the binder, the quantity of organics, the product geometry and the
duration of the vaporization phase determine the dynamic of the vaporization. These
parameters must be configured in such a way that the limit values are not exceeded.
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Warning — Danger of explosion

The quantity of organic material and the temperature curve must be defined so that the
maximum rate of evaporation and quantity of organic material are not exceeded.

Muffle Furnace

Model Tmax Inner Volu Outer Connected Weight Minu

Flap Door/ dimensions in me dimensions in load tes

Lift Door mm mm

°C w d h inl W D H+H kw in kg to

at Tmax?

L 9/11/SKM 1100 230 240 170 9 490 505 580 34 50 90

LT 9/11/SKM 1100 230 240 170 9 490 505 580+ 3,4 50 90
320

L Including opened lift door
2If connected at 230 V 1/N/PE rsp. 400 V 3/N/PE

Muffle Furnace

Model Tmax Inner Volu Outer Connected Weight Minutes
Flap dimensions in me dimensions in load
Door/ mm mm

°C w d h inl w D H kW in kg to Tmax?
L9/11/SW 1100 230 240 170 9 415 455 740 3,0 50 75
L 9/12/SW 1200 230 240 170 9 415 455 740 3,0 50 90

21f connected at 230 V 1/N/PE rsp. 400 V 3/N/PE

Muffle Furnace

Model Tmax Inner Volu Outer Connected Weight  Minutes
Lift Door/ dimensions in me dimensions in load
mm mm
°C w d h inl W D H+ kW in kg to Tmax?

Ha!

LT 9/11/SW 1100 230 240 170 9 415 455 740+ 3,0 50 75
240

LT 9/12/SW 1200 230 240 170 9 415 455 740+ 3,0 50 90
240

Lincl. opened lift door
21f connected at 230 V 1/N/PE rsp. 400 V 3/N/PE
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Scale

Type Readability Weight Range Stamp Weight Calibration Minimum
Value Load
ing ing ing ing ing
EW-2200 0.01 2200 incl. plunger 850 0.1 0.5
EW-4200 0.01 4200 incl. plunger 850 0.1 0.5
EW-6200 0.01 6200 incl. plunger 850 - 1.0
EW-12000 0.10 12000 incl. plunger 850 1.0 5.0

Fig. 15: Dimensions

Electrical connection 1-phase: (1/N/PE) 3-phase: (3/N/PE)
2-phase: (2/N/PE)
Model: to 3.6 kW from 4.5 kW
Power plug Safety plug CEE plug
(with snap-in socket)
Voltage: 110V -240V 380V -480V
Frequency: 50 or 60 Hz
Heating power in See “Specifications” or the type plate on the furnace
kw:
Thermal protection class Furnace: according to DIN EN IEC 60519-1
Protection type Furnace 1P20
Ambient conditions for Temperature: +5°Cto+40°C
electrical equipment Humidity: max. 80% non-condensing
Emissions Continuous sound <70dB(A)

pressure level
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Model

L1/12
L(T) 3/11
L(T) 3/12
L(T) 5/11
L(T) 5/12
L(T) 9/11
L(T) 9/12
L(T) 15/11
L(T) 15/12
L(T) 24/11
L(T) 24/12
L(T) 40/11
L(T) 40/12
LT 60/11
LT 60/12

MORE THAN HEAT 30-3000°C

Max. connected load of
accessories

Connected load of accessories

220-240V 460 W
220 -240V 460 W
220-240V 460 W
220 -240V 460 W
220-240V 460 W
220 -240V 460 W
220-240V 460 W
220 -240V 100 W
220-240V 100 W
220-240V 460 W
220-240V 460 W
220 -240V 460 W
220-240V 460 W
220-240V 460 W
220-240V 460 W

3 Warranty and Liability

S

As regards warranty and liability, the normal Nabertherm warranty terms apply,
unless individual terms and conditions have been agreed. However, the following
conditions also apply:

Warranty and liability claims for personal injury or damage to property shall be excluded if
they are attributable to one or more of the following causes:

All persons involved in operation, installation, maintenance, or repair of the furnace
must have read and understood the operating instructions. No liability will be accepted
for damage or disruption to operation resulting from non-compliance with the
operating instructions.

Not using the furnace as intended
Improper installation, start-up, operation, or maintenance of the furnace,

Operation of the furnace with defective safety equipment or improperly installed or
non-functioning safety and protective equipment

Not observing the information in the operating instructions with respect to
transportation, storage, installation, start-up, operation, maintenance, or equipping the
furnace

Making unauthorized changes to the furnace
Making unauthorized changes to the operating parameters
Making unauthorized changes to the parameterization, the settings, or the program

Nabertherm accepts absolutely no liability for damage caused by using parts that are
not original Nabertherm parts. Original parts and accessories are designed especially
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4 Safety

for Nabertherm furnaces. Replace parts only with original Nabertherm parts.
Otherwise the warranty will be void.

Catastrophes due to third-party causes and force majeure

4.1 Defined Application

28

The Nabertherm furnace was designed and built in conformance with a careful selection
of the applicable harmonized standards and other technical specifications. Hence, it
corresponds to the state of the art and assures the greatest degree of safety.

The laboratory furnaces are suitable for general use in the fields of materials research
and heat treatment. Furnaces in the LV series are designed especially for ashing
laboratory samples.

Furnaces in this series can be used to burn out dental wax. When using, observe the
wax manufacturer’s safety data sheets.

For all furnace systems

Operation with explosive gases or mixtures or explosive gases or mixtures formed during
the process is prohibited.

Improper furnace operation:

The furnace must not not be used for heating food.

Any other use, such as processing of products other than those for which the furnace
was intended as well as handling hazardous materials or materials dangerous to health
is deemed IMPROPER.

Under certain circumstances gases or materials may be released from the materials in
the furnaces that settle on the insulation or the heating elements and destroy them. If
applicable, read the labels and instructions on the packaging of materials that
you use.

The introduction of solvent-containing components and coatings, or components with
very high water content

The use of substances that are transformed into compounds harmful to health as a
result of thermal decomposition. If this cannot be ruled out, the operator must take
special measures, such as precautions at the installation site, protective equipment for
the operator, measures to reduce exhaust emissions.

Furnaces with over-temperature limit controllers must have their shut-down
temperatures set to prevent any overheating of the material.

The set-up instructions and safety regulations must be followed, otherwise the furnace
will be considered improperly used, effectively cancelling any claims against
Nabertherm GmbH. The EC Declaration of Conformity will cease to be valid if any
modifications are made to the machine without our approval.

The set-up instructions and safety regulations must be followed, otherwise the furnace
will be considered improperly used, effectively cancelling any claims against
Nabertherm GmbH.

Opening the furnace while it is still hot, over 200 °C (392 °F), can lead to increased
wear of the following components: insulation, door seal, heating elements and furnace
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housing. No liability shall be accepted for any damage to the goods or the furnace
resulting from non-compliance with this warning.

Operation with power sources, products, operating equipment, auxiliary materials, etc.,
which are listed as hazardous or which may in any way harm the health of the operator is
prohibited.

The furnace must not be filled with materials or substances that release explosive gases or
vapors. Only materials and substances whose properties are known may be used.

> Note

Continuous operation at maximum temperature can lead to increased wear of heating
elements, insulation materials and metallic components. We recommend working at
approx. 50 °C below maximum temperature.

> Note

Depending on use, wearing parts, such as heating elements and insulation material, can be
subject to increased wear. High temperatures on the stainless steel (especially if the
furnace is opened when hot) can cause discoloration; however; this in no way affects the
function of the furnace.

> * This furnace is designed for commercial use. The furnace may not be used for warming
animals, solvents, etc.

* The furnace may not be used to heat the workplace
« Do not use the furnace to melt ice or similar materials.

* Do not use the furnace as a clothes dryer.

> Note

Applicable safety instructions are contained in the individual sections.

Note
\c This product does not comply with the ATEX Directive and may not be used in
== ignitable atmospheres. The system must not be operated with explosive gases or
mixtures and it must be ensured that explosive gases or mixtures do not form during
the process.

> Note

If the device is not used in accordance with the operating instructions, the intended level
of protection may be impaired.

4.2 Safety Concept for Furnace Model LV(T) ../..

Furnace model LV(T) ../..: These furnace models were designed to determine loss on
ignition.
Warning — Danger of explosion

The quantity of organic material and the temperature curve must be defined so that
the maximum rate of evaporation and quantity of organic material are not exceeded.
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The quantity of organic material, the product geometry and the duration of the evaporation
phase are important for the dynamics of evaporation. These parameters must be designed so
that limit values are not exceeded.

The limit values are:

o 20 % of the lower explosion limit (LEL)

e  Maximum setting weight of organic material in g (see “Technical Data”)
e  Maximum evaporation rate in g/min (see “Technical data”)

e  The operator is responsible for compliance with the limit values. The controls do not
actively monitor these limit values. Where appropriate, compliance must be
demonstrated through appropriate measurement. Changes to the process parameters
require a new theoretical or metrological check.

The main parameter to adapt processes is the heating rate. The evaporation dynamics of the
product are not linear. Therefore, it may be necessary to slow down the rate of heating in
certain parts of the debinding/ashing process to comply with the intended limit values.

e  Only substances and materials that decompose to gaseous hydrocarbons may be
processed. Other risks, such as health risks due to gaseous concentrations, are not
covered by the concept. The operator must assess the risks for the workplace and the
environment.

e  Materials and substances that emit heat as the result of a reaction should be avoided.
The limit value for the evaporation rate may be exceeded through an uncontrolled rise
in temperature.

e  Legal and structural requirements for exhaust gas routing inside and outside the
building must be checked by the operator. Laws and local regulations may require a
suitable exhaust gas treatment system.

Note

The furnace must not be operated with explosive gases or mixtures or with explosive
gases or mixtures that form during the process.

The concentration of organic gas mixtures may never exceed 20 % of the lower explosion
limit (LEL) in the furnace. This requirement not only applies to normal operation, but
also in particular to exceptional circumstances, such as process malfunctions (due to the
breakdown of a unit, etc.). Ensure sufficient ventilation of the furnace.

Note

This product does not comply with the ATEX Directive and may not be used in
ignitable atmospheres. The system must not be operated with explosive gases or
mixtures and it must be ensured that explosive gases or mixtures do not form during
the process.
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4.3 Requirements for the Furnace Operator

[

The set-up instructions and safety regulations must be followed, otherwise the furnace
will be deemed to have been used improperly, effectively cancelling any claims against
Nabertherm GmbH.

This level of safety when operating the furnace can be achieved only if all the necessary
measures have been taken. It depends on the furnace operator's diligence in planning these
measures and controlling how they are carried out.

The Operator must ensure that

e all harmful gases are removed from the workplace, for example by an extraction
system,

e the extraction system is switched on,
e the workplace is properly ventilated,

e the furnace is operated only in a perfect operating condition and, in particular, that the
functions of the safety components are checked regularly.

e the required personal protective equipment is available for and used by the operating,
maintenance, and repair personnel.

e these operating instructions, including the supplier documentation, are kept near the
furnace. These instructions must be available at all times for anyone working with or
on the furnace;

o all the safety and operating instruction signs on the furnace can be read properly.
Damaged or unreadable signs must be replaced immediately,

o  furnace personnel are informed regularly about all issues involving occupational
safety and environmental protection and are familiar with all the operating
instructions, especially those involving safety,

e arisk assessment is carried out (in Germany, covered of the Occupational Safety Act)
to determine any other hazards that may result from the working conditions particular
to the furnace's location,

o all other instructions and safety guidelines that have been determined in a risk
assessment for the workplace are compiled in an operation manual (in Germany,
covered of the Ordinance Regulating the Use of Operating Equipment).

e  Only sufficiently qualified and authorized personnel may operate, maintain and repair
the system. This personnel must be trained in how to operate the furnace and must
confirm their participation in the training with a personal signature. The training
program must be documented in detail. In case an operator is replaced, additional
training must also take place. The additional training may only be performed by
authorized, trained individuals familiar with the system. The additional training must
be painstakingly documented and participation must be evidenced by the names and
signatures of the participating employees.

Note

In Germany, the general accident protection guidelines must be observed. The accident
prevention regulations applicable in the country where the furnace is installed must be
observed.

4.4 Requirements for the Operating Personnel

All persons involved in operation, installation, maintenance, or repair of the furnace must
have read and understood the operating instructions. No liability will be accepted for
damage or disruptions to operation resulting from non-compliance with the operating
instructions.

Only adequately qualified and authorized persons may operate, maintain, and repair the
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system.

These personnel are informed regularly about all issues involving occupational safety and
environmental protection and are familiar with all the operating instructions, especially
those involving safety,

Only trained personnel may operate the control and safety equipment.

4.5 Protective Clothing

Wear protective clothing

Wear heat-resistant gloves to protect your hands.

Wear goggles to protect your eyes.

4.6 Basic Measures During Normal Operation

32

Risks during Normal Operation!

Before switching the furnace on, check and ensure that only authorized persons are in the
working area of the furnace and that no one can be injured as a result of operating the
furnace.

Before starting production each time, check and ensure that all the safety equipment works
properly.

Before starting production each time, check the furnace for obvious damage and ensure that
it is operated only in a perfect condition. Report any defects to a supervisor immediately.

Before starting production each time, remove all materials and objects that are not needed
for production from the working area.

At Least once every Day (see also Servicing and Maintenance) Check the Following:
e  Check the furnace for obvious external damage,

e  Check all hydraulic or pneumatic hoses, make sure that they are not leaking and that
they are connected properly (if applicable),

e  Check all gas and oil lines, make sure that they are not leaking and that they are
connected properly (if applicable),

e  Check that the fan works properly (if applicable)
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4.7 Basic Measures in Case of Emergency

4.7.1 What to Do in an Emergency

Note

The power plug is to be pulled out to stop the furnace in case of an emergency.
Therefore, the power plug must be accessible at all times when the furnace is operating so
that it can be pulled out quickly in case of an emergency.

WA

Fig. 16: Pull the power plug (similar to picture)

Risks during Normal Operation!

Switch the furnace off immediately in case of unexpected occurrences in the furnace (e.g.
a lot of smoke or unusual smells). Wait until the furnace has cooled naturally to room
temperature.

* Danger of electric shock.

* Risk of fatal injury.

* Work on electrical
equipment may be carried out only by
qualified electricians
or by trained personnel authorized by
Nabertherm.

* Before starting work, pull out the
power plug

4.8 Basic Measures for Servicing and Maintenance

Maintenance work must be performed only by authorized persons, observing the
maintenance instructions and the accident prevention regulations. We recommend that
maintenance and repair work be carried out by the service team of Nabertherm GmbH.
Non-compliance may cause injuries, death, or considerable damage to property.

Switch off the system and make sure it cannot be switched on again inadvertently (lock the
main switch and secure it with a padlock), or pull out the power plug.

Clear an adequate area around the system to facilitate the repair work.

Suspended loads are dangerous. Working beneath a suspended load is prohibited. There is a
risk of fatal injury.
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Relieve the pressure on hydraulic and pneumatic equipment before carrying out
maintenance or repair work. (if applicable).

When cleaning furnaces, control cabinets, or electrical equipment housings, never spray
them with water.

When maintenance or repair work has been completed, before recommencing production
ensure the following:

e  Check that loosened screw connections have been re-tightened,
e Reinstall protective equipment, screens, and filters,

e  Remove all material, tools, and other equipment used for the maintenance or repair
work from the working area of the system,

e  Remove any liquids that have leaked,

e  Check that all safety functions (e.g. EMERGENCY STOP button) work properly,
e  Power cables may be replaced only with similar, approved cables

Repairs to the insulation or the replacement of components in the heating chamber may

only be performed by persons who are trained about possible hazards and protective
measures and can apply this knowledge without supervision.

4.9 Environmental Regulations

All statutory duties regarding waste avoidance, proper recycling, and disposal must be
observed when work is carried out on and with the furnace.

Problem materials that are no longer needed, such as lubricants or batteries, must not be
placed in normal waste disposal systems or allowed to enter the sewage system.

During installation, repair, and maintenance work, substances that are hazardous to water,
such as

e lubricating grease and oils
e  hydraulic oils
o  refrigerants

e  solvent-based cleaning fluids must not be allowed to contaminate the soil or enter the
sewage system.

These substances must be stored, transported, collected, and disposed of in suitable
containers.

> Note

The operator must ensure that national environmental regulations are observed.

When it is delivered, this furnace contains no substances that make a hazardous waste
classification necessary. However, residues of process materials may accumulate in the
furnace insulation during operation. These may be hazardous to health and/or the
environment.

e  Dismantle the electronic components and dispose of them as electric scrap.

e  Remove the insulation and dispose of it as hazardous waste (see “Servicing, Cleaning,
and Maintenance with Ceramic Fiber Material”).

e  Dispose of the housing as scrap metal.
e  Contact the responsible disposal company to dispose of the materials listed above.
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4.10 General Risks with the Furnace

MORE THAN HEAT 30-3000°C

Warning — General Hazards!
- Risk of burning on the furnace housing and on the tube
- The door handle/grip can become very hot during operation; wear gloves.

- Risk of crushing on moving parts (door hinge, rotary tube drive,

lifting table, etc.)

- The switchgear cabinet (if present) and the terminal boxes on the system contain
dangerous electrical voltages.

- Do not insert any objects into the openings on the furnace housing, exhaust air holes, or

cooling slots on the

switchgear or furnace (if present). This poses a risk of electric shock.

Warning — General Hazards
No objects may be placed or set down on the furnace or switchgear. There is a risk of fire or

explosion.

DANGER

* Danger from electrocution
e If there is no earth connection, or the

earth connection is poorly connected,
the result may be a deadly electrical
shock.

Do not insert any metallic objects such as
thermocouples, sensors or tools into the
furnace chamber without having
previously ensured that the plant has been
correctly earthed. Entrust the job of
making a earth connection between the
object and the furnace housing to a
qualified electrical technician. Any
objects inserted into the furnace must be
inserted only through those openings
intended for this purpose.
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5 Transportation, Installation and Initial Start-Up

5.1 Delivery

36

Check that Everything is Complete

Compare the delivered items with the delivery note and the purchase order documents.
Immediately notify the carrier and Nabertherm GmbH of any missing or damaged parts, as
complaints at a later date cannot be acknowledged.

Danger of Injury

When the furnace is being lifted, parts of the furnace or the furnace itself could topple over,
slip, or fall. Before the furnace is lifted, make sure no one is in the working area. Wear
safety footwear and a hard hat.

Safety Instructions

e  Forklifts must be operated only by authorized personnel. The operator bears sole
responsibility for safe operation and the load

e  When the furnace is being lifted, make sure that the ends of the forks or the load do
not catch on neighboring goods. Use a crane to move tall parts, such as control
cabinets.

e  Use only lifting equipment with sufficient load-bearing capacity

e  Lifting gear must be attached only to positions that have been designated for this
purpose

e  Attachments, piping, or cable conduits must never be used to affix lifting gear
e  Unpackaged parts should only be lifted with ropes or straps
e  Attach transportation equipment only to positions intended for this purpose.

e  Lifting and securing equipment must conform to the provisions contained in accident
prevention regulations

e  Consider the weight of the furnace when choosing lifting and securing equipment.
(see Specifications)

e  Stainless steel parts (including mounting elements) must always be kept separate from
unalloyed steel parts

e Do not remove corrosion protection until immediately prior to assembly

Risks during Normal Operation!

Suspended loads are dangerous. Working beneath a suspended load is prohibited. There is
a risk of fatal injury.

Note
Safety and accident prevention guidelines applicable for forklift trucks must be followed.

Transportation with a Pallet Truck
Observe the maximum permitted capacity of the pallet truck.

1. Our furnaces are delivered ex works on wooden frames to facilitate unloading.
Transport the furnace in its original packaging and with suitable equipment to
prevent any damage. Remove the packaging only when the furnace is in its final
location. When transporting the furnace, make sure it is secured against sliding,
toppling over, and damage. The furnace should be transported and installed by at
least two persons. Do not store the furnace in damp rooms or outdoors.

2. Push the pallet truck underneath the transportation frame. Make sure that the pallet
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truck is completely beneath the frame. Pay attention to neighboring goods.

Fig. 17: Pallet truck is pushed completely beneath the transportation frame

3. Lift the furnace carefully and pay attention to its center of gravity. When the furnace
is being lifted, make sure that the ends of the forks or the load do not catch on

neighboring goods.

4, Make sure that the furnace is balanced safely; if not, attach securing equipment.
Push the furnace carefully, slowly and with the pallet truck at its lowest position. Do
not transport the furnace on inclines.

5. Carefully lower the furnace at its final position. Pay attention to neighboring goods.
Try not to set it down too abruptly.

* Device may slip or topple over.
* Damage to the device.
* Risk of injury from lifting
heavy loads.
* Transport device only in original
packaging.

A CAUTION

* Several people must carry the device.

Symbols:

The symbols for handling packaging are defined in ISO R/780 (International Organization
for Standardization) and in DIN 55402 (German Institute for Standardization).

Description Symbol

11

This side up

Keep dry « 7

Explanation

This symbol is to be attached to fragile goods. Goods
marked like this are to be handled carefully and must not
be thrown or tied up.

The freight must be transported, transshipped, and
stored in such a way that the arrows point upward. The
freight must not be rolled, folded, or stored on edge.
However, the package does not have to be packed on top
of other freight.

Products with this symbol must be protected against
high air moisture, hence, they must be stored under
cover. If particularly heavy or bulky packages cannot be
stored in halls or sheds, they must be covered carefully
with a tarpaulin or similar.
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Description Symbol Explanation

Sling here The symbol shows only where the sling should be
attached, not the method of slinging. If the symbols are
at an equal distance from the middle or center of gravity
of the package, the package hangs straight if the slings
are the same length. If this is not the case, the sling on
one side has to be shortened.

5.2 Unpacking

> Note

The furnace packaging prevents damage during transportation. Make sure that you
remove all packaging material (also inside the Furnace Chamber). Keep the packaging
and transportation securing equipment in case it is needed for future transportation or
storage.

At least two people are needed to carry/transport the furnace, more for larger furnaces.

Wear protective
gloves

1. Check the transportation packaging for possible damage.
2. Remove tensioning straps from the transportation packaging.
3. Slacken screws and remove wooden casing from the covering box (if available 3a).

4. Carefully lift the cardboard box and remove it from the pallet.

5. Remove the foam insert in the box. The box contains a packaging unit for
accessories (Example: exhaust air tube, insert plate, power cable). Compare the
delivered items with the delivery note and the order documents, see "Delivery".

6. Carefully lift the furnace out of the packaging unit.
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To carry, grip furnace from below at the sides and make sure you have a firm grip.

For furnaces weighing more than 25 kg, transport work must be carried out by at
least 2 people. If transport straps are used, they must be attached crosswise only.
Ensure that they are secure.

> Note

In Germany, the general accident protection guidelines of VBG or BGZ must be observed.
The national accident prevention regulations of the country of operation apply.

> Note

Save the packaging for possible shipping or for storing the furnace.

5.3 Transport Securing

Device/Packaging

> Note

No special transportation securing equipment is available for this furnace

The furnace packaging prevents damage during transportation. Make sure that you remove
all packaging material (also inside the Furnace Chamber). All packaging material can be
recycled. The packaging was designed so that no special description is necessary.

5.4 Constructional and Connection Requirements

5.4.1 Installation (Furnace Location)

When setting up the furnace, these safety instructions must be followed:

The furnace must be installed in a dry room in accordance with the safety
instructions.

The table/supporting surface must be flat to enable the furnace to be installed
straight. Place the furnace on a non-flammable surface (fire safety class A
DIN 4102 — Example: concrete, tiles, glass, aluminum or steel) so that any hot
material falling from the furnace cannot ignite the surface.

The carrying capacity of the table must be designed to bear the weight of the
furnace incl. accessories.
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e The floor covering must be made of non-flammable material so that hot material
falling out of the furnace will not cause the floor covering to ignite.

Fig. 18: Minimum safety distance to flammable materials (Table-top model) (similar to
picture)

Installation Location

e  The operator is responsible for adequate ventilation by installing the appropriate
systems to supply fresh air and to vent exhaust air. If a batch emits gases or vapors,
adequate ventilation of the installation site must be provided as well as a suitable
exhaust air venting system. A suitable vent for combustion exhaust must be supplied
by the customer

e  Make sure that the heat radiated by the furnace is vented (consult a ventilation expert,
if necessary)

e  Although the furnace is well-insulated, the exterior surfaces of the furnace radiate
heat. If necessary, this heat must be dissipated (a ventilation technician may need to
be consulted). In addition, a minimum clearance (S) of 0.5 m on all sides and 1 m
above the furnace must be maintained to flammable materials. In individual cases,
more space must be chosen in order to match the local conditions. For nonflammable
materials, the minimum side clearance can be reduced to 0.2 m.

e  The furnace must be protected against weather and caustic atmospheres. Nabertherm
accepts no liability or warranty claim for any corrosion damage as a result of
installation in damp surroundings or for similar reasons.

* Risk of fire, danger to health
* Risk of fatal injury

» Adequate ventilation must be ensured at the
installation location to remove exhaust heat and exhaust gases

Note

Before starting the furnace for the first time, allow it to acclimatize at its installation
location for 24 hours.
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* Danger associated with the use of an automatic extinguishing
system

* Danger to life from electrocution through wetness,
suffocation caused by extinguishing gas, etc.

« If automatic extinguishing systems are in place to fight fires and
protect the building, e.g. sprinkler systems, care must be taken

A A during their planning and installation that no additional hazards are
created, for example by extinguishing a pilot light, mixing

hardening oil and extinguishing water, shutdown of electrical
equipment, etc.

5.5 Assembly, Installation, and Connection

5.5.1 Connecting the Furnace to the Power Supply

On the building side, the required services must be provided, i.e. the carrying capacity of
the installation surface, provision of power (electricity), etc.

e  The furnace must be installed in accordance with its intended use. The power
connection values must correspond to the values on the furnace type plate.

e  The power socket must be located close to the furnace and must be easily accessible.
The safety requirements are not met if the furnace is not connected to a socket with
grounding contact.

e  On use of an extension cable or a multipoint socket, the maximum electrical rating
must not be exceeded. Do not use the furnace with an extension cable if you are
uncertain whether grounding is guaranteed.

e  The power cable must not be damaged. Do not place any objects on the power cable.
Route the cable so that nobody can tread on or stumble over it.

e A damaged power cable must be replaced immediately.
e  Ensure that the furnace's connection cable is routed so that it is protected.

> Note

Before connecting the power, make sure that the power switch is set to "Off" or "0".

klick; click; clic;

klik; menxk; i3k
o A%

;.

Fig. 19: Depending on model — supplied power cable included in scope of delivery
(illustration similar)
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1. Plug the supplied connection cable with snap-in coupling into the rear wall of the
furnace.

2. Then connect the power cable to the power supply. Use only a grounded socket.

Fig. 20: Depending on model — CEE plug (illustration similar)

1. Connect the power cable to the power supply. Use only a grounded socket.

Check the ground resistance (acc. to VDE 0100); see also accident prevention
regulations.

Electrical systems and equipment according to DGUV V3.

Note
The national regulations of the respective country of operation apply.

Warning — Danger of Electric Shock!
Work on the electrical equipment may be done only by qualified, authorized electricians.

CAUTION

* Danger from incorrect voltage

* Damage to the device

* Check voltage before connecting and !
starting the furnace (e

» Compare the voltage with the details
on the type plate

* Risk of fire, danger to health
* Risk of fatal injury

» Adequate ventilation must be ensured at the
installation location to remove exhaust heat and exhaust gases
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5.5.2 Assembly of a Vent

Which vents are supplied vary depending on the application/order (does not apply to
protective gas connection):

Vent (not for LV Models)

e  Vent which exhausts the escaping gases and vapors through the exhaust air connecting
piece and releases them overhead. Exhaust air cross section: 40 x 30 mm

e Install by slipping the vent onto the connecting piece on the back wall of the furnace
and fasten it with the screws included in the scope of delivery.

Fig. 21: Vent (similar to picture)

Vent with fan (not for LV Models)

e  Supports the venting of gases and vapors from the furnace chamber. Exhaust air cross
section: @ 80 mm

e Install by slipping the vent onto the connecting piece on the back wall of the furnace
and fasten it with the screws included in the scope of delivery. Plug the connecting
plug into the socket on the back of the switchgear (optional) or in an external socket.

Fig. 22: Vent with fan (similar to picture)

Vent with Fan and Catalytic Converter (not for LV Models)

e  Heats the gases and vapors from the furnace chamber to approx. 600 °C and feeds it
through the catalytic converter honeycomb. The converter incinerates most of the
organic substances, i.e. breaks them down into carbon dioxide and steam. This largely
eliminates any annoying odors (for example, during dewaxing).

e  Warning! Inorganic substances such as heavy metals halogens, silicons and
particulates (even in small quantities) will destroy the catalytic converter!

e  The temperature of the catalytic converter must be checked; from the start of the
program the converter must be operating at approx. 600 °C. A statement cannot be
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>

made regarding residues which may be released into the environment. This is largely
dependent on the individual materials/embedding masses used and their compositions.
Exhaust air cross section: 120 x 120 mm

e Installation: Fasten the U-shaped brackets to the back wall of the furnace using the
screws included in the scope of delivery, slide the included section of pipe onto the
connecting piece of the furnace and screw the vent (with CAT) firmly to the bracket.
Plug the power plug into the socket on the back side (optional) of the switchgear or
into an external socket.

Fig. 23: Catalytic converter (similar to picture)

Installation of an Exhaust Gas Pipe on LV(T) .../... Models

e  These models come with a special exhaust gas pipe.

e  Begin the installation by fastening the rectangular pipe to the inner housing of the
furnace with the screws included in the scope of delivery, then by fastening the rounds
section to the outer housing. The screws included in the scope of delivery are for this
purpose.

e  Operating the furnace without this pipe results in a reduced air flow which is
insufficient for an incinerating process.

Fig. 24: Installation of an exhaust gas pipe on LV/(T) models (similar to picture)

Caution
The installation of a catalytic converter or vent with fan is not possible on these models.
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5.5.3 Venting Exhaust Fumes

We recommend connecting an exhaust air pipe to the furnace to remove the exhaust gases.
For this purpose you can use a commercially available, metal exhaust gas pipe with NW 80
to NW 120. It must be installed continuously rising and fastened to the wall or ceiling.
Center the pipe over the furnace vent (for models with vent fan or catalytic converter,

NW 120 is necessary.

The exhaust gas pipe must not be installed with a tight fit to the furnace vent pipe since this
would prevent any bypass effect. This is necessary so that not too much fresh air is sucked
in by the furnace. (An exception are the LV furnaces: Here the exhaust gas pipe NW 80 can
be slid directly onto the furnace vent pipe.)

Exhaust air (model LV/LVT) or vent with fan (A): Position the exhaust air piping
approx. 50 mm over the vent.

Furnaces without exhaust air pipe or with catalytic converter (B): We recommend

feeding the exhaust air through a flue.

N

G

(

——

o

>

Fig. 25: Example: Various ways of removing the exhaust air

> Note

Exhaust gases can be vented only if the room is ventilated with a corresponding fresh air
inlet.

> Note

Roof work and/or masonry by the customer is required for the exhaust gas extraction. The
size and design of the exhaust gas system must be defined by a ventilation engineer. The
accident prevention regulations applicable in the country where the furnace is installed
must be observed.
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5.5.4
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Insertion of the Base Plate

Carefully install the insert plate(s)* (the number of insert plates depends on the furnace
model) into the center of the furnace bottom. When installing the insert plate(s), ensure that
the door collar and heating elements are not damaged. It is essential not to touch the heating
elements when installing the insert plate(s), this can lead to immediate destruction of the
heating elements.

The furnace bottom is made of high-quality refractory material, but this material is
extremely sensitive to impact and pressure.

To prevent damage to the soft furnace bottom, some models are supplied with an insert
plate as standard. Nabertherm shall not be liable for damage (for example, marks) to the
furnace bottom if these insert plates* are not used.

The feeder should be positioned as centrally as possible in the bottom of the furnace
chamber. This ensures even heating. Avoid placing insert plates into the furnace in multiple
layers. This causes heat to accumulate, which burns out the heating elements and damages
the insulation.

When the furnace has been charged, carefully close the furnace door.

* Included in delivery depending on the version/furnace model

Note
It must be ensured that the load on the furnace base does not exceed 2 kg/dm?.

Note
For the L(T) 3/11 and L(T) 3/12 models, an insert plate (691600176) is included in the

scope of delivery and is supplied as standard.

Fig. 26: Inserting the ceramic insert plate (in scope of delivery depends on design/furnace
model) (similar to picture)
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5.5.5 Installing the Scale on the L(T).../.../SW Model

Fig. 27: Scale (similar to picture)

e  Carefully insert the ceramic plunger (1) into the hole in the bottom of the furnace from
below. Completely open the slider used to seal the opening.

e  Place the scale (2) in the bracket beneath the furnace. Carefully lift the tube and place
on the surface of the scale.

e  To secure the tube, slide the die (3) between the tube and the surface of the scale. To
do this, carefully lift the tube.

Fig. 28: Opening the slider for sealing the opening (similar to picture)

e Inside the furnace, align the ceramic plate (4) exactly on the center of the tube. To
ensure that results are not falsified, the tube must stand freely on the scale and must
not touch the insulation or slider. Make sure that the gap (X) is even.
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Fig. 29: Closing the slider for sealing the opening (similar to picture)

e  Connect the scale with the plug.
e  Regarding the functions of the scale: refer to the separate instructions.
e  Separate instructions for VCD software (optional)

5.5.6 Initial Start-Up
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The furnace may be put into operation only by qualified persons and in compliance with the
safety instructions.

Read the section on "Safety". When the furnace is put into operation, the following safety
information must also be observed to prevent serious injury, damage to the furnace, and
damage to other property.

Make sure that the instructions and information in the controller instructions are observed
and followed.

The furnace may be used only for its intended purpose.

Ensure that only authorized persons remain in the working area of the furnace and that no
other persons are put at risk when the furnace is put into operation.

Before starting the furnace for the first time, make sure that all tools, foreign parts, and
transportation securing equipment have been removed.

Activate all safety equipment (power switch, emergency stop button if applicable) before
putting the furnace into operation.
Incorrectly wired connections may destroy electric/electronic components.

Observe the special protective measures (e.g. grounding, ...) for components that are at
risk.

Faulty connections can cause the furnace to start unexpectedly.

Before you switch on the furnace, make sure that you know what to do in case of faults or
emergencies.

Before starting the furnace for the first time, check the electrical connections and control
displays.

Before placing materials in the furnace, check whether they could harm or destroy the
insulation or the heating elements. Materials that could damage the insulation include:
alkalis, alkaline earths, metal vapors, metal oxides, chlorine compounds, phosphorous
compounds, and halogens.

Note

Before starting the furnace for the first time, allow it to acclimatize at its installation
location for 24 hours.
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5.5.7 Recommendations for Heating Up the Furnace for the First Time

The furnace must first be heated up to dry out the masonry and generate a protective

oxidated layer on the heating elements.

During the heating up the furnace may give off unpleasant odors, which is due to the
release of binding agents from the insulation material. We recommend that the furnace
location be well ventilated during the first warm-up phase.

e Warm up the empty furnace over a period of roughly 6 hours® to 1050 °C (1922 °F).

Hold this temperature for roughly 1 hour.

e Warmup LE .../... models to 1000 °C (1832 °F) (without the warm-up ramp).
e  After the first warm-up phase, let the furnace cool down naturally to room

temperature.

e  The furnace is now ready to operate

1) Warm-up ramp

Caution

This procedure must be performed at the time the furnace is commissioned, following the
replacement of heating elements or to regenerate the oxidated layer.

6 Operation

6.1 Turning on the Controller/Furnace

Turning on the controller

Procedure Display

Turn on the power .
switch | ‘
o-| o. /

H Nabertherm 01

The furnace status is

displayEd' FIRST FIRING

After a few seconds, the Thy, 16092021 @ 26°c
q 1221

temperature is

displayed. o

6.2 Turning off the Controller/Furnace

Turn off the controller

Steps Display

Turn off the power .
switch

ﬁ \
/

Comments
Set power switch to “I”.

(Power switch type varies according to
design/furnace model)

When the temperature is shown on the
controller, the controller is ready for
operation.

Comments

Turn off the power switch by setting it to
non

(power switch type differs depending on
features/furnace model)
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All the necessary settings for perfect functions have already been made at the factory.

6.3 Controller 500 Product Line

B510/C550/P580

PROGRAM 2 4 = < [Boz o>

9 & 00:10/ 00:20
o —
V. | G

| O

| in
I Germany

Nabertherm & 00:25/ 00:34

Fig. 30: Control field B510/C550/P580 (similar to picture)
No. Description

1 Display

2 USB interface for a USB stick

3 Over-temperature limiter with manual reset (optional)

> Note

See the separate operating instructions for a description of how to enter temperatures and
times and to “start” the furnace.

6.4 Operating Controller R7

LNGberfherm

Fig. 31: Controller R7 (similar to picture)

Two temperatures are shown in the display.
At the top is the actual value (1). 249 °C
Beneath this is the specified target temperature (2). 300
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Setting the Setpoint:

Button

Note

NGBETITTT .
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Description

From the main display: Use to increase or decrease the setpoint.
The device applies the new setpoint as soon as the button is released. A brief
flash indicates that the value is now current.

When delivered, this controller is set as a fixed setpoint controller. But for
several processes it is important that the temperature is raised slowly for the
first firing. A ramp function can be set on Controller R 7 for this purpose.

Setting a Temperature Ramp:

Button

Note

Description

Press until "SP.RAT" appears in the display.

Use to set the required heating ramp in °C/min (Example 2
°C/min)

Increase the value with (OFF ... 1,9; 2)

Decrease the value with (2 ...0,1; OFF)

Wait 2 seconds until the setting is applied automatically (display flashes 1x).

Press to go to the main display.

Use to change a setpoint to the required value. The set rate is used
only when the setpoint has been changed. The rate can be used for heating or
cooling. The starting temperature of the rate is always the actual
temperature. If the target temperature is set below the actual temperature, it
is a cooling rate. When a rate has started, "RUN" is shown in the display.
Increase the value with

Decrease the value with

If the ramp mode is no longer needed, set the parameter "SP.RAT" to OFF
again.

Automatic Adjustment of the Control Parameters to the Process Characteristic:

Button

Description

Press for >5 seconds until "Lev1" appears in the display.

Press Ix until "LEv2" appears in the display and wait for 2 seconds -
the display changes to "0"

Press 2x until code "2" is displayed and wait 2 seconds.
(The display returns to the main display)

Press until "A. TUNE" appears in the display.

Display
300 °C

249 °C

Display

OFF
SP.RAT

2

OFF
SP.RAT

249 °C
300
249 °C
300

RUN

Display

LEvl
GOTO

LEv2

550 °C

OFF
A.TUNE
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Button

Description

Use to set OFF or ON.

Change with (ON)

Change with (OFF)

Wait 2 seconds until the setting is applied automatically (display flashes 1x).

Press until you return to the main display.

Use to set the required temperature in °C (Example 100 °C).

(During optimization, TUNE flashes in the display). When optimization is
finished, the determined control parameters are applied automatically.

Press for >5 seconds until "Lev2" appears in the display.

Press Ix until "LEv1" appears in the display and wait 2 seconds.
Input finished.

Manual Adjustment of the Control Parameters to the Process Characteristic:
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Button

Description

Press for >5 seconds until "Lev1" appears in the display.

Press Ix until "LEv2" appears in the display and wait for 2 seconds -
the display changes to "0"

Press 2x until code "2" is displayed and wait 2 seconds.
(The display returns to the main display)

Press until "PB", "TI", "TD" appear in the display
PB: Proportional Band

TI: Integral Time

TD: Differential Time

Set the required parameters with (Example 10)

Increase the value with (OFF/1 ... 9; 10)
Decrease the value with (10... 2; 1/OFF)
Wait 2 seconds until the setting is applied automatically (display flashes 1x).

Display
ON

OFF
A.TUNE

249 °C
300

100 °C

0°C

LEv2
GOTO

Display

LEvl
GOTO

LEv2

550 °C

PB

10

PB
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6.5 Over-Temperature Limiter with Manual Reset and Adjustable
CutoutTemperature (Additional Equipment)

Button

PF

AN

Fig. 32: Over-temperature limiter with manual reset (similar to picture)

Description Display

The over-temperature limiter (2z) monitors the temperature in the 260 °C
furnace. The display shows the trigger temperature that was last set. If

the furnace temperature rises above the set trigger temperature, the

heating is switched off to protect the furnace and the charge. “ALM”

alarm flashes on the over-temperature limiter. ALM

If the thermocouple sensor breaks, the over-temperature limiter switches S.ERR
the heating off to protect the furnace and the charge. “S.ERR” is
displayed on the over-temperature limiter.

If the temperature in the furnace falls below the value set on the over-
temperature limiter, press the following buttons to enable the heating
so that the furnace can continue to operate:

Enable heating:

Press {PF for one second. The alarm message of the over-temperature
limiter is reset and the heating is enabled.

Setting the trigger temperature:

Use the AN buttons to set the required trigger temperature 270
(example 270 °C)

Increase the value with AN (260 ... 269, 270)
Decrease the value with A 4 (270 ... 261, 260)

To change the value quickly: press and hold ¥ A

260

270 °C (518 °F) ‘
260 °C (500 °F)

Wait 1 second until the set trigger temperature is applied automatically. Note: Premature
triggering of the over-temperature limiter can be avoided if the difference between the
adjustable furnace temperature and the trigger temperature is not less than 10 °C.

The display jumps back to the start screen showing the trigger 270 °C
temperature. The current trigger temperature is displayed.

Input finished.
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For further information about operation, refer to the separate OMRON E5GC operating

instructions.
DANGER

* Danger caused by incorrectly entered cut-off temperature at
the over-temperature limiter/over-temperature limiter with
motor driven reset

* Risk of fatal injury

* If, as a result of over-temperature from the charge and/or the
operating equipment, a charge is likely to be damaged at this pre-
set cut-off temperature of the over-temperature limiter/over-
temperature limiter with motor driven reset, or if the charge itself
becomes a source of danger for the furnace or its surroundings,
the cut-off temperature must be reduced on the over-temperature
limiter/over-temperature limiter with motor driven reset to the
maximum permissible value.

6.6 Loading/Charging
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Charging the Furnace

The insulation is made of high-quality refractory material but is highly sensitive to impact.
Avoid contact when charging to prevent any damage.

To obtain a temperature distribution which is as uniform as possible it is advantageous to
leave space between the pieces and between the pieces and the side walls. Nabertherm
supplies insert plates (base plate) and the like to help you make use of the furnace chamber.

Loading a very large quantity of ware into the furnace chamber can substantially lengthen
the heating-up time.

The furnace heating system is interrupted if the door is opened. After the door is reclosed, it
is automatically switched on again (not applicable to LE .../... models).

If it can be at all avoided, do not open the furnace when it is hot. When it is necessary to
open the furnace at a high temperature, the time should be kept to an absolute minimum.
Make sure that operators wear the appropriate protective clothing and that the workspace is
adequately ventilated.

Always make sure that the door is completely closed.

Stainless steel sheet can discolor (especially if the furnace is opened while hot). This does
not impair functionality in any way. This is no reason for a complaint.

Caution LE .../... Models:

Continuous operation at maximum temperature can lead to increased wear of the heating
elements and the door seal. We recommend operating at approx. 50 °C below the
maximum temperature.

Warning - Danger of Electric Shock!

For the protection of the operator and the furnace the heating program must be stopped
before the furnace is loaded.

Cracks in the insulation

The insulation of the furnace and/or the heating plates in the furnace (depending on model)
are made from very high-quality refractory material. Due to thermal expansion, after just a
few heating cycles cracks form in the insulation and, under certain circumstances, also on
the heating plates. These have no effect on the function, safety or quality of the furnace.
This is not a reason for complaint.
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After

Fig. 33: Example: Cracks in the insulation after a few heating cycles

Before

6.7 Inserting the base plate and/or catch basin (accessories)

Nabertherm offers various base plates and catch basins to protect the furnaces and enable
easy charging.

For model Ceramic ribbed  Ceramic Steel collecting
tile, collecting pan, pan, (material
Tmax 1200 °C Tmax 1300 °C 1.4828)
Tmax 1100 °C
Article number/dimensions in mm
L1, LE1 691601835 - 691404623
110x 90 x 12.7 85 x 100 x 20
LE 2 691601097 691601099 691402096
170 x 110 x 12.7 100 x 160 x 10 120 x 180 x 20
L3, LT3, LV3 LVT3 691600507 691600510 691400145
150 x 140 x 12.7 150 x 140 x 20 150 x 140 x 20
LE6,L5, LT5 LV5, 691600508 691600511 691400146
LVT 5 190 x 170 x 12.7 190 x 170 x 20 190 x 170 x 20
L9 LTY9 LVY9LVT9 691600509 691600512 691400147
240x 220 x 12.7 240 x 220 x 20 240 x 220 x 20
LE 14 691601098 - 691402097
210 x 290 x 12.7 210 x 290 x 20
L 15, LT 15, LV 15, 691600506 - 691400149
LVT 15 340 x 220 x 12.7 220 x 340 x 20
L24,LT?24 691600874 - 691400626
340 x 270 x 12.7 270 x 340 x 20
L 40, LT 40 691600875 - 691400627
490 x 310 x 12.7 310 x 490 x 20

55



Fig. 34: Floor tiles and collecting pans

The base plate/catch basin (included in delivery depending on requirements and
application) must be clean and dry before being deposited. Wait until the furnace chamber
has cooled down to room temperature before depositing the base plate/catch basin on the
furnace bottom.

Open the furnace door and carefully position the base plate/catch basin in the center of the
furnace bottom and push it against the rear wall of the furnace as far as it will go. The
furnace bottom must be flat and clean; vacuum the furnace bottom if required.

Fig. 35: Example: Careful depositing of the catch basin (similar to picture)

When inserting the base plate/catch basin into the furnace, be careful not to slide it over the
insulation of the door. The insulation of the door is extremely sensitive and would wear out
and lose insulation as a result from sliding the base plate/catch basin.

Fig. 36: Example: Avoid damaging the door insulation (similar to picture)

> Note

The use of a base plate or catch basin to protect the furnace bottom is always
recommended.

6.8 Fresh Air Valve

The quantity of the supplied air can be set using the adjustable fresh air inlet. The setting is
explained by the symbols located over or on the sliding valve.

Fig. 37: Air supply sliding valve (similar to picture)
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Symbol Definitions (depending on the furnace model

Symbol closed maximum opened
’ —:
B | O

Operation during protective gas application with  can remain opened
retort

Operation without protective gas Depending on the process

Operating during rapid cooling via compressed  closed
air

Fig. 38: Regulation of the fresh-air supply (symbols)
> Notice for the Use of Catalytic Converters and Exhaust Vent Fan:

The air feed lever must always be set to . because the exhaust gases cannot be
adequately vented from the furnace chamber.

> Note

If the fresh air lever is open, under certain circumstances this may affect temperature
uniformity in the furnace chamber.

6.9 Stackable Saggar (Accessories)

Nabertherm offers special-purpose saggars for charging the furnace.

For optimum utilization of the furnace chamber, the material is placed in ceramic saggars.
Saggars can be stacked in several levels, depending on the furnace model. The saggars have
slits to allow the air to circulate. The top saggar can be closed with a ceramic lid.

Charging on several Saggar Lid for saggars
levels

- r _.’._",-:. 3 ’/’_,-") ‘-.\\.\
| ‘JLL.,_J : ~ | /"'/
- X '/1/ e =
| == [ o o

Article number: 699000279  Article number: 699000985
Fig. 39: Saggar with lid

Note

The accessories described above are designed for cold charging and discharging.
Removing the accessories in hot condition is not possible.
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Fig. 40: Safe charging on up to three levels (similar to picture)

The lowest charge saggar must be positioned in the middle on the floor board (ceramic
insert board) to ensure uniforming heating of the charge.

When charging make sure that neither the door collar nor the heating elements are
damaged. Make absolutely no contact with the heating elements. Any contact with the
heating elements can result in their destruction.

After charging, the furnace door must be closed carefully. The insulation of the furnace
door must not push the charge saggar into the furnace chamber.

Warning - Danger of Electric Shock!

For the protection of the operator and the furnace, the heating program must be stopped
before the furnace is loaded. Ignoring this warning can result in electric shock.

7 Servicing, Cleaning, and Maintenance
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Warning - General Hazards!

Cleaning, lubrication, and maintenance tasks may only be performed by authorized

experts following the maintenance instructions and accident protection guidelines. We
recommend that maintenance and repair be performed by Nabertherm GmbH Service.
Failure to comply runs the risk of bodily injury, death, or significant property damage!

Warning - Danger due to Electrical Current!

Work on the electrical equipment may only be performed by qualified, authorized
electricians!

During maintenance work, the voltage supply to the furnace and/or switching system must

be switched off to prevent unintentional commissioning. Disconnect the mains power
connector due to reasons of safety.

Operators may only correct malfunctions which are obviously due to operational error!
Wait until the furnace chamber and attaching parts have cooled to room temperature.
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The furnace must be visually inspected at regular intervals for damage. The interior of the
furnace must also be cleaned as required (e.g. vacuuming out) Attention: Do not bang
against the heating elements to avoid breaking them.

While work is being performed on the furnace, the furnace and work room must
additionally be ventilated with fresh air.

Safety systems removed during maintenance tasks must be replaced after the work.

Warning of swinging loads in the workshop (e.g. crane systems). Work under a lifted load
(e.g. a lifted furnace or switching system) is not permitted.

Safety switches and any limit switches present must be checked for function periodically
(DGUV V3) or according to the national guidelines of the country of operation.

To ensure proper temperature regulation of the furnace, the thermocouple must be checked
for damage before every process.

If necessary, retighten the element holders (see chapter "Replacing the Heating Element").
Before carrying out this work, the voltage supply to the furnace and/or switching system
must be switched off (disconnect mains power connector). The regulations (DGUV V3) or
corresponding national regulations in the relevant country of operation must be observed.

There are one or more contactors in the control system. The contacts of these circuit
breakers are wearing parts and must therefore be serviced and/or replaced regularly
(DGUV V3) or according to the national guidelines of the country of operation.

The switching system cabinet (if available) contains vent grilles with integrated filter mats.
These must be cleaned and/or replaced at regular intervals in order to ensure sufficient
intake and outflow of air from the switching system. During melting operation, the
switching cabinet door must always be firmly closed.

Note

If hazardous substances have been spilled on or inside the equipment, proper
decontamination must be performed.

7.1 Furnace Insulation

00
D%

During the work on the insulation or the replacement of components in the
furnace chamber, the following points must be observed:

When repairs are made or demolition work is performed, silicon dust may be released.
Depending heat-treated materials contained in the furnace, further contaminants may be
contained in the insulation. To exclude possible health risks, dust concentrations must be
kept to a minimum during any work performed at or near the insulation. In many
countries there are specific occupational safety limits. You can acquire more relevant
information by investigating the relevant legal specifications in your country.

Dust concentrations should be kept as low as possible. Dust must be removed using a
suction device or a vacuum cleaner with a high-performance filter (HEPA — category H).
Strong air currents such as drafts, for example, must be prevented. Pressurized air or brush
must not be used for cleaning. Piles of dust must be sprinkled.

During work on the insulation a respirator mask with an FFP2 filter or an FFP3 filter must
be used. The work clothing must be loose and cover the body completely. Gloves and
goggles must be worn. Soiled clothing should be cleaned before it is removed with a
vacuum cleaner equipped with a HEPA filter.

Contact with skin and eyes should be avoided. The impact of fibers on skin or eyes can lead
to mechanical irritation which, in turn, causes reddening and itchiness. After completing the
work, or after direct contact, the skin must be washed with soap and water. If there is
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contact with the eyes, they must be washed out carefully for several minutes. If necessary,
an eye doctor should be consulted.

Smoking, eating and drinking at the workplace is prohibited.

When working on insulation, the Technical Regulations for Hazardous Materials must be
applied in Germany. http://www.baua.de (German).

Additional information regarding how to handle fibrous materials can be found at
http://www.ecfia.eu (English).

When the materials are discarded, national and regional guidelines must be observed. The
possible presence of hazardous contaminants generated by the furnace process must be
taken into account.

Refractory bricks

The refractory bricks (insulation) are of a particularly high quality. Due to the
manufacturing process small holes or cavities may occur. These are quite normal and
underline the quality features of the bricks. These holes or cavities are not a reason for
complaint.

7.2 Shutting the System Down for Maintenance
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Wait until the furnace chamber and attached parts have cooled to room temperature.
e  The furnace must be completely emptied

e Inform operating personnel and name supervisors

e  Switch off main switch and/or disconnect the power cord.

e  Lock the main switch (if available) and secure against restoration of power using a
padlock.

e  Attach a warning sign on the main switch

e  Clean up the maintenance area as far as possible.
e  Check for disconnection of power.

e  Ground and short-circuit the working area.

e  Cover any nearby parts still under power.

Warning - Dangers During Normal Operation!
Do not touch any object without first having checked its temperature.

Warning — Danger of Electric Shock

Work on the electrical equipment may be done only by qualified, authorized electricians.
During work it must be ensured that the furnace and the switching equipment cannot be
activated by mistake (pull out the power plug) and that all moving parts in the furnace are
secured. Observe DGUV V3 or the corresponding national regulations in the country
where the furnace is installed. Wait until the furnace and the connected parts have cooled
to room temperature.


http://www.baua.de/
http://www.ecfia.eu/

7.3 Regular Maintenance of the Furnace
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Warranty and liability claims for personal injury and material damage shall be excluded if regular maintenance

work is not observed.

Component/ item/ function
and action

Safety test in accordance with DGUV V3 or corresponding national
regulations
Pursuant to regulation

Safety and limit switch (if present)
Function test

Furnace chamber, extraction holes and extraction tubes
Clean and inspect for damage; vacuum carefully

Sealing surfaces: Door collar/furnace collar
Visual inspection

Heating elements
Visual inspection (visible part of the heating element inside the furnace
chamber)

Check for uniform power consumption of the heating system
Function test

Thermocouple
Visual inspection (visible part of the heating element inside the furnace
chamber)

Over-temperature limiter (if present) — check setting value
Set the correct switch-off temperature on the over-temperature limiter for
the maximum charge temperature.

For each change in the heat treatment program, check the cutout
temperature (alarm value) on the over-temperature limiter

Key: see “Maintenance Table Key”

Warning — Danger of Electric Shock!

Comment

A

B

c

X2

X2

X1

X1

X1

X2

X1

X1

Work on the electrical equipment may be done only by qualified, authorized electricians.

Notice

Maintenance work must be performed only by authorized persons, observing the
maintenance instructions and the accident prevention regulations. We recommend that
maintenance and repair work be carried out by the service team of Nabertherm GmbH.
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7.4 Regular Maintenance Tasks — Documentation

Component/ item/ function
and action

Type plate
Legible

Operating instructions
Ensure they are kept near the furnace

Component instructions
Ensure they are kept near the furnace

Key: see “Maintenance Table Key”

7.5 Maintenance Table Key

Symbols:
A = Spare Part Stocks

B = Maintenance Interval

Notice: If ambient conditions are severe, the maintenance intervals
must be shorter.

C = Performed by

7.6 Cleaning Products

[

Note

Comment A B C
- Y X1
3 Y Xl
3 Y X1

1 = Stocks urgently recommended
2 = Stocks recommended /
3 = As required, not relevant

D = Daily, each time before the furnace is started
W = Weekly

M = Monthly /

Q = Quarterly

Y = Yearly /

X1 = Operating personnel

X2 = Specialist personnel

If hazardous substances have been spilled on or inside the equipment, proper
decontamination must be performed.

Observe the procedure for shutting down the furnace (see “Operation”). Then remove the
power plug from the socket. Allow the furnace to cool naturally.

Use commercial cleaning products that are either water-based or non-flammable and free of
any solvents to clean the housing of any deposits; use a vacuum cleaner for the interior.

Pay attention to the labeling and information on the cleaning product packaging.
Wipe the surface with a damp, lint-free cloth. You may also use the following cleaning

products:

This List must be Completed by the Operator.

Component and Position

Outer surfaces (frames)*
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Cleaning Product

Use commercial cleaning products that are either water-
based or non-flammable and free of any solvent*
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This List must be Completed by the Operator.
Component and Position Cleaning Product

Outer surface Stainless steel cleaner
(stainless steel)

Inside Carefully clean with a vacuum cleaner
(avoid the heating elements)
Insulation materials Carefully clean with a vacuum cleaner
(avoid the heating elements)
Door seal (if applicable) Use commercial cleaning products that are either water-
based or non-flammable and free of any solvent
Instrument panel Wipe the surface with a damp, lint-free cloth. (e.g. glass
cleaner)

*You must be sure that the cleaner does not damage the water-soluble, environmentally safe paint (test the
product on an interior, hidden area).

Fig. 41: Cleaning products

Clean quickly to protect the surfaces.

Remove the cleaning product completely from the surfaces by wiping them with a damp,
lint-free cloth.

After cleaning, check all supply lines and connections for leaks, loose connections, abrasion
and damage; report any defects immediately!

See “Environmental Protection Regulations”.
Note

The furnace, the furnace chamber and attached components must NOT be cleaned with a
high-pressure cleaner.

* Danger of electric shock.
* Risk of fatal injury

* Before cleaning, pull out the power
plug.

* Do NOT pour water or cleaning
products over the inside or outside
surfaces

« Allow furnace to dry completely before
operating it again

8 Malfunctions

Work on the electrical system may be done only by qualified, authorized electricians. Operators may only rectify
malfunctions that are obviously due to operating errors.

Call your local electrician for malfunctions that you cannot localize.

If you have any questions, problems, or requirements, contact Nabertherm GmbH. By mail, phone, or e-mail -> See
"Nabertherm Service".

Phone advice is free and non-binding for our customers — all you pay is the phone costs.

63

NGBETITTT .



In case of mechanical damage, send an email containing the above information and a digital photo of the damaged part
and a photo of the complete furnace to the following address:

-> see "Nabertherm Service".

If a malfunction cannot be rectified with the described solutions, contact our service hotline directly.
Have the following information at hand when you phone. This makes it easier for our customer service to answer your

questions.

8.1 Error Messages of the Controller

The controller shows the error messages and warnings on the screen until they have been
rectified and acknowledged. It may take up to one minute until these messages are
transferred to the archive.

ID+
Sub-1D

Text

Communication error

01-01 Bus zone

01-02 Bus
communications
module

Sensor error

02-01 TC open

02-02 TC Connection

02-03 Compare point
error

02-04 Compare point
too hot

02-05 Compare point
too cold

02-06 Encoder separated

02-07 Sensor element

defective
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Logic

Communication connection to a
control module disrupted

Communication connection to
the communications module
(Ethernet/USB) disrupted

Error at the 4-20 mA input of
the controller (<2 mA)

PT100 or PT1000 sensor
defective

Remedy

Check that the control module is firmly attached
LEDs on the control modules red?

Check the cable between the control unit and the
control module

Plug of the connection cable not plugged
correctly into the control unit

Check that the communications module is firmly
attached

Check the cable between the control unit and the
communications module

Check thermocouple, thermocouple terminals and
cable

Check contacts of the thermocouple cable in plug
X1 on the control module (contacts 1+2)

Check the set thermocouple type
Check poles of thermocouple connection

Control module defective

Temperature in the switchgear too high (approx.
70 °C)

Control module defective

Temperature in the switchgear too low (approx. -
10 °C)

Check 4-20 mA sensor
Check the connection cable to the sensor

Check PT sensor

Check connection cable to the sensor (cable
break/short circuit)



ID+ Text
Sub-1D

System error

03-01 System memory

03-02 ADC error

03-03 File system
defective

03-04 System
monitoring

03-05 Zone system
monitoring

03-06 Self-test error

Monitoring

04-01 No heater power

04-02 Excess
temperature

Logic

Communication between AD
converter and controller
disrupted

Communication between
display and memory chip
disrupted

Program execution on the
control unit defective
(Watchdog)

Program execution on a control
module defective (Watchdog)

No temperature increase in the
ramps when heating output <>
100 % for 12 minutes and when
the temperature setpoint is
higher than the current furnace
temperature

The temperature of the control
zone exceeds the max. program
setpoint or the maximum
furnace temperature by

50 Kelvin (from 200 °C)

The equation for the switch off
threshold is:

Maximum program setpoint +
zone offset of the master zone +
charge control offset [Max] (if
charge control active) + excess
temperature switch-off
threshold (P0268, e.g., 50 K)

MORE THAN HEAT 30-3000°C

Remedy

Error after firmware updates?
Defective control unit?

Replace control module?

Replace control unit

Replace control unit
USB flash drive removed too soon or defective
Switch controller off and on again

Replace control module?
Switch controller off and on again®

Contact Nabertherm Service?

Acknowledge the error (if necessary, disconnect
from the power supply) and check safety
contactor, door switch, heating controls and
controller.

Check heating elements and heating element
connections.

Lower D value of the control parameters.

Check solid state relay
Check thermocouple
Check controller

(from V1.51 with 3 minute delay)
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ID+ Text
Sub-1D
04-03 Power failure

04-04 Alarm

04-05 Auto-tune failed

Battery weak

Other malfunctions

05-00 General

malfunction

Logic

A program was started at a
furnace temperature higher than
the maximum setpoint in the
program

The set limit for restarting the
furnace was exceeded

The furnace was switched off at
the main switch during the
program

A configured alarm was
triggered

The determined values are
implausible

Time is not shown correctly. A
power failure may no longer be
handled properly.

Malfunction in the control
module or Ethernet module

8.2 Warnings of the Controller

Remedy

Do not start the program until the furnace
temperature is lower. If this is not possible, insert
a hold time as a start segment and then a ramp
with the desired temperature (STEP=0 minutes
duration for both segments)

Example:

700 °C -> 700 °C, Time: 00:00

700 °C -> 300 °C, Time: 00:00

The normal program begins here

From Version 1.14, the actual temperature is also

considered at the start.
(from V1.51 with 3 minute delay)

If possible, use an uninterruptible power supply

Stop the program on the controller before you
switch off the main switch

Do not carry out auto-tune at the lower
temperature range of the furnace working range

Export all parameters to a USB flash drive
Replace the battery (see “Specifications”)

Contact Nabertherm Service
Provide the service export

Warnings are not displayed in the error archive. They are only displayed on the display and in the file of the parameter
export. Warning do not generally lead to a program crash.

No. Text

00 Gradient
monitoring

01 No control
parameters

02 Charge
thermocouple
defective
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Logic

The limit value of the
configured gradient monitoring
was exceeded

No “P” value was entered for
the PID parameters

No charge thermocouple was
determined with the current
program and activated charge
control

Remedy

For troubleshooting, refer to “Gradient
Monitoring”

Gradient set too low

Enter at least one “P” value in the control
parameters. It must not be “0”

Plug in a charge thermocouple
Disable charge control in the program

Check the charge thermocouple and its cable for
damage



No.

03

04

05

06

07

08

09

10

11

12

13

14

15

16

Text

Cooling
thermocouple
defective

Documentation
thermocouple
defective

Power failure

Alarm 1 - Band

Alarm 1 - Min

Alarm 1 - Max

Alarm 2 - Band

Alarm 2 - Min

Alarm 2 - Max

Alarm - External

Alarm - External

Alarm - External

Alarm - External

No USB flash
drive inserted

Logic

The cooling thermocouple is not
plugged in or is defective

Either no documentation
thermocouple or a defective one
was determined.

A power failure was
determined.

There was no program interrupt

The configured band alarm 1
was triggered

The configured min. alarm 1
was triggered

The configured max. alarm 1
was triggered

The configured band alarm 2
was triggered

The configured min. alarm 2
was triggered

The configured max. alarm 2
was triggered

The configured alarm 1 at input
1 was triggered

The configured alarm 1 at input
2 was triggered

The configured alarm 2 at input
1 was triggered

The configured alarm 2 at input
2 was triggered

MORE THAN HEAT 30-3000°C
Remedy

Plug in a cooling thermocouple

Check the cooling thermocouple and its cable for
damage

If there is a malfunction in the cooling
thermocouple during active controlled cooling,
the system switches over to the thermocouple of
the master zone.

Plug in a documentation thermocouple

Check the documentation thermocouple and its
cable for damage

None

Optimize the control parameters
Alarm set too narrowly

Optimize the control parameters
Alarm set too narrowly

Optimize the control parameters
Alarm set too narrowly

Optimize the control parameters
Alarm set too narrowly

Optimize the control parameters
Alarm set too narrowly

Optimize the control parameters
Alarm set too narrowly

Check the source of the external alarm

Check the source of the external alarm

Check the source of the external alarm

Check the source of the external alarm

When exporting data, insert a USB flash drive in
the controller
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No.

17

18

19

20

21

22

23

24

25

26

27

68

Text

Import/export of
data via the USB
flash drive
unsuccessful

Programs are
rejected during
the import of
programs

While programs
are being
imported, “Error
occurred” is

displayed

“Heating

blocked”

Open door

Alarm 3

Alarm 4

Alarm 5

Alarm 6

Alarm 1

Alarm 2

Multi-zone
holdback
temperature
exceeded

Multi-zone
holdback
temperature
undershot

Logic

The file was edited with a PC
(text editor) and saved in the
wrong format or the USB flash
drive was not detected.

You want to import data that is
not in the import folder on the
USB flash drive

Temperature, time or rate are
outside the limit values

The complete parameter set (at
least the configuration files) was
not stored in the “Import” folder
on the USB flash drive

This message is displayed if a
door switch is connected to the
controller and the door is open

The furnace door was opened
while a program was running

General message for this alarm
number

General message for this alarm
number

General message for this alarm
number

General message for this alarm
number

General message for this alarm
number

General message for this alarm
number

A thermocouple that was
configured for multi-zone
holdback has left the
temperature band downward

A thermocouple that was
configured for multi-zone
holdback has left the

temperature band upward

Remedy

Do not edit XML files with a text editor, only in
the controller.

Format the USB flash drive (format: FAT32). No
quick formatting

Use a different USB flash drive
(to 2 TB/IFAT32)

When importing, all data must be in the import
folder on the USB flash drive.

The maximum storage capacity for USB flash
drives is 2 TB/FAT32). If you experience
problems with your USB flash drive, use a
different USB flash drive with maximum 32 GB

Import only programs that are suitable for the
furnace. The controllers differ as regards the
number of programs and segments and the
maximum furnace temperature.

If you deliberately left out files during import,
ignore the message. Otherwise, check the
completeness of the import files.

Close the door
Check the door switch

Close the door while a program is running.

Check the cause of this alarm message

Check the cause of this alarm message

Check the cause of this alarm message

Check the cause of this alarm message

Check the cause of this alarm message

Check the cause of this alarm message

Check whether the thermocouple is necessary for
monitoring.

Check the heating elements and their activation

Check whether the thermocouple is necessary for
monitoring.

Check the heating elements and their activation



No. Text

28 Modbus
connection
interrupted

Logic

The connection to the
superordinate system was
interrupted.

8.3 Malfunctions of the Switchgear

Error

Controller does not light
up

Controller displays error

Furnace does not heat

Very slow heating of the
heating space

The program does not
jump to the next segment

Cause

Controller is switched off

No power available

Check the fuse of the controller (if present)
and replace it if necessary.

See the separate instructions of the
controller

Door / cover is open
The door contact switch is faulty (if present)

"Delayed Start" is displayed

Error in entering the program

Heating element defective

The fuse(s) of the connection is/are
defective.

In one TIME segment in the program input,
the wait time is set to INFINITE

If charge control is activated, the
temperature of the charge is higher than the
zone temperatures.

If charge control is activated, the
temperature of the charge is higher than the
zone temperatures.

MORE THAN HEAT 30-3000°C

Remedy

Check if the Ethernet cables are damaged.

Check the configuration of the communication
connection

Remedy

“In

Switch the power switch to

Is the power cord plugged into the
socket?

Check the building fuses.

Check the fuse of the controller (if
present) and replace it if necessary.

Switch the power switch on. If the error
occurs again, contact Nabertherm
Service

See the separate instructions of the
controller

Close the door / cover
Check the door contact switch

The program is waiting for the
programmed start time.

Deselect delayed start above the start
button.

Check the heating program (see the
separate instructions of the controller)

Have this checked by Nabertherm
Service or a qualified electrician.

Check the fuse(s) of the connection and
replace if necessary.

Notify Nabertherm service if the new
fuse fails again immediately.

Do not set the wait time to INFINITE

The parameter [LOWER BLOCK] must
be set to [NO].

69

NGBETITTT .



Error

The controller module
can not be registered on
the operating unit

The controller is not
heating in the
optimization

The temperature rises
faster than the controller
setting allows

Cause

Addressing error of the controller module

No optimization temperature has been set

The switch element of the heating unit
(semiconductor relay, thyristor or switch
contactor) is defective.

Individual defective components inside a
furnace cannot be completely ruled out in

advance. That is why the controllers and the

switchgear units must be equipped with
safety facilities. For example, the furnace

shuts down the heating unit in response to

error message 04 - 02 via an independent
contact element.

8.4 Replacing a Fuse

8.4.1 Fuse Located Outside the Switchgear
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Remedy

Perform a bus reset and re-adress the
controller module

The temperature to be optimized must
be entered (see the separate instructions
of the controller)

Have the switch element tested by a
qualified electrician and replaced as
necessary.

A fuse is located on the back of the furnace next to the power cable connection. This fuse
protects the additional snap-in socket. When inserting a new fuse, make sure that the fuse
rating is suitable for the voltage used by your furnace.

NOTICE

hazard.

» Damage to the furnace and its components

* Use of a fuse that is NOT suitable for the respective voltage
may damage the furnace and its components and is a fire

* Use only a suitable fuse type. Check that the fuse type has the

correct nominal current value.

Carry out the procedure to switch off the furnace (see "Operation™). Then pull the power
plug out of the socket. Allow the furnace to cool naturally.

Fig. 42: The fuse is located in the back wall of the furnace.



MORE THAN HEAT 30-3000°C

e Insert asuitable flat blade screwdriver into the slot of the fuse holder. To remove the
fuse holder (1), press it in and turn it anti-clockwise. After a few turns, pull the fuse
holder out carefully with your fingertips.

Sex

Fig. 43: Release and pull out the fuse holder
e  Remove the fuse from the fuse holder.
e  Replace the defective fuse with a similar fuse.

e  Before you replace the fuse, make sure that it has the correct nominal current. For the
correct fuse (fuse link), see "Spare/Wearing Parts".

:;L —
il & - ————
4 N @ H500v ikl
> - & S —
AV J =
Fig. 44: Remove fuse Nominal current (Example)

Note
The nominal current is engraved into the metal cap of the fuse or can be found imprinted
directly on the fuse.

e Insert the new fuse into the fuse holder. Make sure that the fuse is pushed fully into
the holder.

e  Replace the fuse holder slowly and carefully. To fix the fuse holder, insert the flat
blade screwdriver into the slot and turn it in a clockwise direction with some pressure.

| -

Fig. 45: Insert fuse

e  Check that the power cable is not damaged. The power cable must not be damaged.
Power cables may be replaced only with similar, approved cables.

e  Reconnect the power cable (see "Connecting the Furnace to the Power Supply").
e  Switch on the furnace's power switch (see "Operation").
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8.5

Separate the Snap-In Coupling (Plug) from the Furnace Housing

With a small flat blade screwdriver carefully push the locking latch (2) upward while
pulling the plug (3) out of the coupling (4).

Fig. 46: Separate the snap-in coupling (plug) from the furnace housing (similar to picture)

9 Spare Parts/Wearing Parts
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Ordering spare parts:

Our Nabertherm Service team is available worldwide. Due to our high vertical range of
manufacture, we deliver most spare parts from stock overnight or can produce them with
short delivery times. You can order Nabertherm spare parts directly from the factory
quickly and easily. Orders can be made by mail, phone, or e-mail -> see “Nabertherm
Service”.

Availability of spare parts and wearing parts:

Although Nabertherm has many spare parts and wearing parts in stock, we cannot
guarantee the short-term availability of all of them. We recommend that certain parts be
ordered in good time. If you need any assistance when selecting spare parts and wearing
parts, the staff at Nabertherm will be glad to help you.

Note

Original parts and Accessories are designed especially for Nabertherm furnaces. Replace
parts only with original Nabertherm parts. Otherwise the warranty will be void.
Nabertherm accepts absolutely no liability for damage caused by using parts that are not
original Nabertherm parts.

Note

Contact our Nabertherm Service for dismantling and installing wearing/spare parts. See
“Nabertherm Service”. Work on the electrical equipment may be done only by qualified,
authorized electricians. This applies also to repairs that are not described here.

Note

The documents included do not always contain the electrical schematics and pneumatic
diagrams.

If you need the respective diagrams, they can be ordered from Nabertherm Service.
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9.1 Replacing a Thermocouple

SO B>

Warning — Danger of Electric Shock

Work on the electrical equipment may be done only by qualified, authorized electricians.
During work it must be ensured that the furnace and the switching equipment cannot be
activated by mistake (pull out the power plug) and that all moving parts in the furnace are
secured. Observe DGUV V3 or the corresponding national regulations in the country
where the furnace is installed. Wait until the furnace and the connected parts have cooled
to room temperature.

Warning — General Hazards!

If installed improperly, functioning and safety of the system can no longer be guaranteed.
The connection must be properly installed and put into operation by qualified personnel.

Caution - damage to components!

Thermocouples are extremely sensitive to breakage. Any strain on or rotation of the
thermocouples must be avoided. Failure to observe this rule will lead to the immediate
destruction of the sensitive thermocouples.

Unscrew all the screws of the back wall with a suitable tool and keep them in a safe place
for future use. Place the cover on a soft surface (such as foam rubber). The number and
position of the screws may differ depending on the furnace model. The picture may differ
depending on the furnace model.

First remove the two screws (A) from the thermocouple connection. Remove screw (B) and
pull out the thermocouple (C).

Insert the new thermocouple carefully into the thermal channel (C), install and connect in
reverse order. Make sure that the polarity of the electrical connections (D) is correct™®).

Fig. 47: Removing the thermocouple(s) (similar to picture)

Note
*) The connections of the connecting lines from the thermocouple to the controller are

labeled with @ and @ It is absolutely essential to observe the correct polarity.

Do®d Gw®
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> Note

Make sure that all screwed and plugged connections are in working order.

9.2 Replacing the Heating Plates and Internal Furnace Insulation (Fiber Muffle)

You can obtain the refitting instructions (M06.0010) for replacing the internal furnace
insulation (fiber muffle) and heating plates via the following link or by scanning this QR
code: Apps to scan QR codes can be downloaded from the corresponding sources (app
stores).

https://nabertherm.com/en/downloads/instructions

9.3 Replacement/Readjustment of the Door Insulation Structure

Warning! General hazards!

Work on the equipment may only be performed by qualified, authorized specialists.
During work, the voltage supply to the furnace/switching system must be switched
off to prevent unintentional commissioning (disconnect mains power connector) and
all moving parts of the furnace must be secured. Observe DGUV V3 or
corresponding national guidelines of the country of use. Wait until the furnace

—>
D .
chamber and attaching parts have cooled to room temperature.

Carefully open the furnace door. Unscrew the screws from the door cladding (A), using the
hex key that is provided and remove the cladding from the frame. Undo the screws from the
door insulation (B). Pull and lift the door insulation upward from the furnace to remove it.

Tip: Swing the lift door (furnaces with lift door) a little downward, as this makes it easier to
remove the door insulation.

Fig. 48: Dismantling the door cladding/insulation (similar to picture)

Install the new door insulation in the reverse order. The bevel of the (C) door insulation
faces upward. Screw the screws of the door insulation in loosely so that you can adjust the
door insulation. Insulation is very sensitive, watch out for adjacent components. The door
collar insulation (D) must sit properly on the furnace collar insulation all around. Follow
the instructions below to adjust the door insulation.

Carefully close the door. Press lightly against the door insulation (1). While doing so,
tighten all the screws (2).
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Install the door cladding in the reverse order.

Fig. 49: Adjusting the door insulation (similar to picture)

9.4 Repairing the Insulation

The insulation of the furnace consists of a very high-quality refractory material. Heat
expansion may cause tears in the insulation even after a few heating cycles. However, these
have no affect on the function or quality of the furnace. However, if entire "sections” of the
insulation come loose, Nabertherm Service must be notified.

It is quite normal that cracks appear in ceramic fiber insulation after the first firing. These
cracks are usually not very deep (a few mm) and also have no effect on the function of the
insulation.

Cracks generally occur due to thermal stresses that occur when the furnace is heating or
cooling or because of rapid changes in temperature, such as when the door is opened at a
high temperature. The temperature itself and chemical substances that may be in the
material to be fired can also cause cracks.

If cracks larger than 5 mm appear in the fiber insulation or material breaks off the furnace
collar or refractory door material due to mechanical damage, these cracks or missing
material can be filled with a repair material. Use a small spatula or a small piece of metal
plate to press the repair material into the cracks. If larger areas of material break off, the
entire insulation has to be replaced. Allow the repair material to dry for 24 hours before
heating the furnace.

9.5 Electrical Schematics/Pneumatic Schematics

B>

Note

The documents included do not always contain the electrical schematics and pneumatic
diagrams.

If you need the respective diagrams, they can be ordered from Nabertherm Service.
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9.6 Additional Equipment

9.6.1 Gas Supply System (Accessories)

76

Naberfhern,
froce-viv i uary

Fig. 50: Connection to the gas supply system (similar to picture)

1 Gas Supply System 1 for simple protective gas applications (no vacuum
operation)This package represents a basic version suffcient for many
applications, for operation with nonf lammable protective gasses.

2 The customer is responsible for providing the exhaust system

Function Description

The gas supply system permits you to feed non-combustible protective and reactive gases
(such as: helium (Hg), argon (Ar), forming gas or nitrogen (N>)) into a furnace in a quantity
for a defined period.

Safety

The gas supply system must be inspected to ensure it is in perfect condition before each
use. If a defect is discovered the furnace must be shut down immediately.

During operation toxic gases and vapors can be released. They must be appropriately
vented out of the building. Ignoring this warning can be dangerous to your health.

Only use gases whose characteristics are known. If something unexpected happens in the
furnace (for example, build up of dense smoke or noxious smells) it must be shut down
immediately and you must wait until the furnace has cooled down naturally.

The use of the gas supply system in connection with combustible gases is only permissible
with additional "safety devices".

e You must ensure that the installation room is well ventilated and that protective gas
emissions do not present any danger.

e Itisthe user's responsibility to ensure compatibility with local safety and installation
regulations.

e  The use of the furnace for the purposes for which is was designed also requires
observing the instructions contained in this operating manual for installation, start-up
and maintenance.

e You must be aware of the real or potential combustibility and explosiveness of gases
when they are when operating the furnace. Make sure in particular that no corrosive or
health endangering substances are generated and escape into the surrounding air.
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e  Operating the system is prohibited with power sources, products, operating
equipment, auxiliary materials, etc., which are listed as hazardous or which may in
any way harm the health of the personnel operating the furnace.

e  Make sure the hose connection is perfectly tight before each use.

e  The gas supply system must be checked for leaks and deposits in the flow meter (use a
leak detection spray if necessary).

e  The functionality of the ball valve and the solenoid valve must be checked at regular
intervals.

> Note

When working with protective gases always make sure that the room is adequately
ventilated. Country-specific safety regulations must also be observed.

> Note

See additional operating instructions for description and function.

Warning — Danger of Suffocation

There is a danger of suffocation when process/purge or exhaust gases escape, e.g. as
a result of leaks (e.g. at doors, pipes, valves, etc.).

Due to their specific weight gases can displace oxygen. This poses a danger of
suffocation.

Measures: Switch on the extraction system.

9.6.2 Operation of Compressed Gas Containers

Pressurized gas tanks may be operated only by persons familiar with their handling.
Before commencing work, employees must be instructed

K> in the operation of pressurized gas tanks,
about the special hazards of handling pressurized gas tanks, and

¢ what to do in case of accidents or malfunctions. These instructions must be repeated at
appropriate intervals.

Pressurized gas cylinders may be placed in work rooms only in the absolutely necessary
quantities and in the smallest possible sizes, and only for immediate use.
Pressurized gas cylinders must not be stored in work rooms.

If possible, gas cylinders should be kept in gas cylinder cabinets with an extraction
system.

When no gas is being withdrawn, always keep the main valve on the gas cylinder closed.
Gas cylinders without attached pressure regulators must not be used without protective
caps. Gas hoses must be checked regularly for brittle or porous areas and, if necessary, be

- replaced immediately.

7
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Safety measures and appropriate conduct

e  Secure pressurized gas tanks against toppling over, impact and heating (e.g. from
heater or furnace system).

At the workplace only have the number of pressurized gas cylinders required to
continue working.

Transport only with cylinder transport trolleys and with protective caps firmly
screwed on.

e  Wear suitable gloves and if necessary goggles.

e  When changing cylinders, always check for leaks at the valves of full and empty
cylinders.

e  Refilling cylinders is prohibited.

e Do not use force to open valves.

e  Sufficiently ventilate areas.

e  Smoking and open flames are prohibited.
o  Keep fire extinguisher ready.

The operator must prepare operating instructions specifying the hazards occurring in the
work room for people and the environment and also specifying the generally required
protective measures and codes of conduct. The operating instructions must be written in an
understandable form and be available in the work room. The operating instructions must
also contain instructions on what to do in case of danger and about first-aid measures.

Note

When working with protective gases always make sure that the room is adequately
ventilated. Country-specific safety regulations must also be observed.

Warning — General Hazards!

If installed improperly, functioning and safety of the system can no longer be guaranteed.
The connection must be properly installed and put into operation by qualified personnel.
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10 Nabertherm Service

The Nabertherm Service team is available at all times for furnace maintenance and repair.

If you have any questions, problems, or requirements, contact Nabertherm GmbH. By mail,
phone, or the Internet.

Mail Phone or fax Web or e-mail
Nabertherm GmbH Phone: +49 (4298) 922-333 www.nabertherm.com
Bahnhofstrasse 20 Fax: +49 (4298) 922-129 contact@nabertherm.de

28865 Lilienthal
Germany

When you contact us, please have the type plate details of the furnace or controller at
hand.

Provide the following details from the type plate:

— (1) Furnace model
Nabertherm GmbH WORE THAN HEAD AT .
B:h:huf:lTEO‘n;_SBES Lilienthal/Bremen ,Germany ® Se”al number
Tel +491é942§s% '?22-0& Fax +49 (04298) 922-129 Hade
contact@nabertherm.de o .
S | (3 Article number
D 2 @ (4) Year of construction
3 ey

Fig. 51: Example (type plate)

11 Shut-Down, Dismantling, and Storage

11.1 Environmental Regulations

When it is delivered, this furnace contains no substances that make a hazardous waste
classification necessary. However, residues of process materials may accumulate in the
furnace insulation during operation. These may be hazardous to health and/or the
environment.

e  Dismantle the electronic components and dispose of them as electric scrap.

e  Remove the insulation and dispose of it as hazardous waste (see “Servicing, Cleaning,
and Maintenance with Ceramic Fiber Material”).

e  Dispose of the housing as scrap metal.
e  Contact the responsible disposal company to dispose of the materials listed above.

Note
Observe the national regulations of the country in which the furnace will be used.
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11.2 Transportation/Return Transportation
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If you still have the original packaging, this is the safest way to send a furnace.
Otherwise:

Choose suitable, adequately sturdy packaging. During transportation, packages are often
stacked, bumped, or dropped; the packaging acts as external protection for your furnace.

e Drain all piping and containers before transportation/return transportation
(e.g. cooling water). Pump off operating materials and dispose of properly.

¢ Do not subject the furnace to extreme cold or hot temperatures (direct sunlight)

e Storage temperature -5 °C to 45 ° (23 °F to 113 °F)

¢ Humidity 5 % to 80 %, non-condensing

o Place the furnace on a level floor to prevent distortion

e Packaging and transportation may be carried out only by qualified and
authorized persons

If your furnace has transportation securing equipment (see "Transportation Securing™), use
this.
Otherwise, in general:

“Fix” and “secure” (adhesive tape) all moving parts and cushion and protect any projecting
parts against breakage.

Protect your electronic equipment against moisture and make sure that no loose packaging
material can get inside it.

Fill gaps in your packaging with soft but adequately firm material (e.g. foam mats) and
make sure that the equipment cannot slide around in the packaging.

If the goods are damaged during return transportation due to inadequate packaging
or some other breach of duty, the costs will be borne by the customer.

Asarule:

The furnace is sent without accessories, unless the technician expressly requests them.
Enclose a detailed description of the malfunction along with the furnace — this saves the
technician time and costs.

Don't forget to enclose the name and phone number of a contact in case there are any
questions.

Note

Return transportation may only be carried out according to the information given on the
packaging or in the transportation documents.

Note

Transportation and return transportation not covered by a warranty claim are paid for by
the customer.
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12 Declaration of Conformity

EU Declaration of Conformity

Product ‘ Laboratory Furnaces (Muffle Furnaces)

Model

L../,..LE...J.LT .../ .. LV ..[..LVT ../... -SKM -
SW

Name and address of the manufacturer
Nabertherm GmbH
Bahnhofstr. 20
28865 Lilienthal, Germany

The above product fulfills the following harmonization regulations of the EU:
e 2006/42/EC (Machinery Directive)
e 2014/30/EU (EMC):
e 2011/65/EU (RoHS)
The following harmonized standards were applied:
e DINEN 61010-1 (03.2020)
e DINEN IEC 61000-6-1 (11.2019), DIN EN IEC 61000-6-3 (06.2022)

The manufacturer has sole responsibility for issuing this declaration of conformity. The signatories
of the declaration are authorized to compile the relevant technical documents. The address
corresponds to the specified address of the manufacturer.

Lilienthal, 13.09.2022

,Z/ i HPp o -Sper e

[4

Dr. Henning Dahl Malte Pirngruber-Spanier '
Vice PresidentR & D Department Manager R & D
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13 For Your Notes
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For Your Notes
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Headquarters: Reqg: M01.1060 ENGLISCH

Nabertherm GmbH - Bahnhofstr. 20 - 28865 Lilienthal/Bremen, Germany - Tel +49 (4298) 922-0, Fax -129 - contact@nabertherm.de - www.nabertherm.com



MORE THAN HEAT 30-3000°C

Operating Instructions

Controller

B500/B510
C540/C550
P570/P580

MO03.0022 ENGLISCH

Original instructions

B Made
Hin
Germany

www.nabertherm.com
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Copyright

© Copyright by
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Federal Republic of Germany
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1 Introduction
Dear Customer,
Thank you for choosing a quality product from Nabertherm GmbH.

With this system, you have selected a product which is tailored specifically to your
manufacturing and production conditions and of which you can be justifiably proud.

This product is characterized by:

e  Easy operation

e LCD display with touch function

e Rugged construction

e  For use near machinery

e  All Nabertherm controllers can be extended with an optional Ethernet interface
e  Option for app connection

Your Nabertherm Team

> Note

These documents are intended only for buyers of our products and may not be copied or
disclosed to third parties without our written consent.

(Law governing copyright and associated protective rights, German Copyright Law from
Sept. 9, 1965)

Protective Rights

Nabertherm GmbH owns all rights to drawings, other documents and authorizations, also
in case of applications for protective rights.
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2 Warranty and Liability

8

2.1 General

As regards warranty and liability, the normal Nabertherm warranty terms apply,
unless individual terms and conditions have been agreed. However, the following
conditions also apply:

Warranty and liability claims for personal injury or damage to property shall be excluded if
they are attributable to one or more of the following causes:

All persons involved in operation, installation, maintenance, or repair of the furnace
must have read and understood the operating instructions. No liability will be accepted
for damage or disruption to operation resulting from non-compliance with the
operating instructions.

Not using the furnace as intended
Improper installation, start-up, operation, or maintenance of the furnace,

Operation of the furnace with defective safety equipment or improperly installed or
non-functioning safety and protective equipment

Not observing the information in the operating instructions with respect to
transportation, storage, installation, start-up, operation, maintenance, or equipping the
furnace

Making unauthorized changes to the furnace
Making unauthorized changes to the operating parameters
Making unauthorized changes to the parameterization, the settings, or the program

Nabertherm accepts absolutely no liability for damage caused by using parts that are
not original Nabertherm parts. Original parts and accessories are designed especially
for Nabertherm furnaces. Replace parts only with original Nabertherm parts.
Otherwise the warranty will be void.

Catastrophes due to third-party causes and force majeure

Nabertherm accepts no liability that the controller is free of errors. Purchasers are
responsible for ensuring that they make the right choice and also for the consequences
of using the controller and the desired or achieved results. Absolutely no liability is
accepted for lost data. Nabertherm also accepts no liability for any other damage
caused by incorrect performance of the controller. Where legally permissible,
Nabertherm will not accept liability for any damage from lost profits, production
interruption, data loss, damage to hardware or other damage, regardless of type,
resulting from the use of this controller, even if Nabertherm or the retailer was made
aware of or informed of the possibility of said damage.

Before working on electrical systems, switch the power switch to "0" and disconnect the
power cord.

Even with the power switch off, some parts in the furnace may carry voltage.
Work on the electrical system may only be done by a trained person.

The furnace and switching system have been preset by Nabertherm. If required, process-
specific optimization must be carried out in order to achieve the best possible control
behavior.

The temperature curve must be modified by the user so that the load, furnace or
surroundings are not damaged. Nabertherm GmbH assumes no guarantee for the process.

NGBETITTT .



> Caution

Before working on the program-controlled grounding receptacle, the connector (optional
series L, HTC, N, LH), or the connected device, always turn off the furnace and
disconnect the power cord.

Read the operating instructions for the controller carefully to avoid mistakes or
malfunctions in the operation of the controller or the furnace.

2.2 Ambient Conditions

This controller may only be operated if the following environmental conditions have been
met:

e  Height of the installation site: < 2000 m (sea level)

e  No corrosive atmospheres

e  No explosive atmospheres

e  Temperature and air humidity in conformance with the technical data.

The controller may only be operated with the USB cover is in place, since otherwise
dampness and dirt can enter the controller and perfect functionality cannot be ensured.

No warranty is given if the module is dirty because the USB cover was not used correctly
or if there was no USB cover.

2.3 Disposal

These controllers contain a battery. This must be disposed of if the battery is replaced or if
the controller is disposed of.

Empty batteries do not belong in the garbage. As a consumer, you are legally obliged to
return used batteries. You can hand in your used batteries at your local public collection
points or anywhere where batteries are sold. Of course you can also return used batteries
that we provide to us.

%j Batteries containing toxic substances are labeled: they show a crossed-out bin and the
N chemical symbol of the heavy metal necessitating the its classification as a source of
—® contamination.

2.4 Product Description

The Series 500 program controller described here provides precise temperature control as
well as other functions, such as controlling external process devices. Operation of multi-
zone furnaces, charge control and controlled cooling are some examples of the features of
this control unit.

Another significant feature is its user friendliness, which is reflected in the operation
philosophy, the clear menu design and the clearly structured display. Different menu
languages can be chosen for plain text display.

By default, a USB interface is integrated for process documentation and to archive
programs and settings. An optional Ethernet interface is available, which enables the
controller to be integrated into a local network. Extended documentation, archiving and
operation is possible with the optional process documentation software, the VCD software.

The furnace can be observed and malfunction notifications can be received with the
MyNabertherm app, which is available for the Android (Version 9 or higher) and i0OS
(Version 13 or higher) operating systems. The controller is equipped with a Wi-Fi interface,
which customers must connect to a Wi-Fi/WLAN network.



2.5 Defined Application

MORE THAN HEAT 30-3000°C

The device is used solely to control and monitor the furnace temperature and to control
other peripheral devices.

The device may be used only under the conditions and for the purposes for which is was

designed.

The controller may not be modified or converted. It may also not be used to implement
safety functions. If the device is used for unauthorized purposes, its operational safety is no
longer guaranteed and all warranty claims will be invalid.

Note

The applications and processes described in these instructions are exclusively application
examples. The responsibility for the selection of suitable processes and the individual
application purpose is the responsibility of the operation.

Nabertherm assumes no warranty for the results of processes described in these

instructions.

All the applications and processes described are based only on the experience and
knowledge of Nabertherm GmbH.

2.6 Symbols Used in this Manual

Series 500 controllers are divided into a controller in the vertical and one in
the horizontal format. The position of the controls can be different for both
variants. However, the function of the described control elements is the

same.

In these instructions, explanations about how to operate Series 400
controllers are supported by symbols. The following symbols are used:

O =m0v{oR

Press the touch panel to select a menu, a parameter to make settings, to
change values and to confirm set values. The touch panel is capacitative and
cannot be operated with work or safety gloves.

When no program is running, select the “Furnace” icon to see an overview of
the furnace status. If a program is running, use the icon to go to the current
program progress.

The “Programs” icon is used to edit and select programs.

Optional — The “Archive” icon can be used to display the graphs of the last
16 program runs.

“Settings” is used to access the controller settings.

“Start” starts a heating program.

“Stop” stops an active heating program.

“Pause” pauses an active heating program. The current temperature setpoint

is maintained. Extra functions in use remain activated.

“Repeat” restarts the last heating program that has finished. (Press and hold
the button)

NGBETITTT .
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“Remaining time” shows the remaining time of a program / segment. The
time is displayed with [-] in front.

“Expired time” shows the expired time of a program / segment.

“Heating” shows the activity of the heater.
The “Heating” icon changes color depending on the percentage of output
power. If controlled cooling is active, the icon is blue.

Press “Process Data” on the segment player to change between actual and
setpoint values of all temperature measuring points in tabular format.

“Clock” shows a point in time / a time.

“Warning/Malfunction” shows an active warning or malfunction.

If the “Favorite” icon is filled out, this shows that a heating program has
been marked as a favorite.

If the “Favorite” icon is not filled out, this shows that a heating program has
not been marked as a favorite.

“Forward” is used to navigate between the segments of a program.
“Back” is used to navigate between the segments of a program.
“Delete” is used to delete programs or segments.

“Multiple Selection” is used to select several programs in one category /

segments of a program.

“Select” is used to select/deselect a program / segment. A deselected
program / segment is shown with a square.

“Select” is used to select/deselect a program / segment. A selected program /
segment is shown with a tick.

“Close” is used to close a selected program / segment.

“Add” is used to add a program / segment.

“Back” is used to navigate in the “Settings” icon and for initial set-up.

“Save” is used to save a program.

“Info” opens context-related help advice.
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“Edit” is used to edit a program / furnace name.
When a heating program is active, “Expand” is used to switch from the
graphical program view to the graphical segment view.

When a heating program is active, “Collapse” is used to switch from the
graphical segment view to the graphical program view.

“Categories” is used to select the program categories.

“Context menu” provides more selection / setting options depending on the
page.

The “Extend/Retract” tab is used to extend and retract the segment player,
which is achieved by swiping.

The “Extend/Retract” tab is used to extend and retract the header, which is
achieved by swiping. Information about Wi-Fi, users and other basic
information is shown here.

This segment type icon shows a rising temperature ramp.

This segment type icon shows a falling temperature ramp.

This segment type icon shows a hold time.

This segment type icon shows a rising temperature jump.

This segment type icon shows a falling temperature jump.

“Segment type” shows an end segment.

This icon enables quick selection for a setpoint jump with ramps or an
infinite time during hold times. Quick selection can be chosen directly on the
key pad.

“Program settings” is used to select a holdback type and to select/deselect
charge control in the start menu.
“Charge control” shows a charge control that has been selected in a program.

“Holdback manual” shows the selected holdback type “manual”.

“Holdback extended” shows the selected holdback type “extended”.

“Wi-Fi” shows an active connection with high connection strength.

“Wi-Fi” shows an active connection with low connection strength.

11
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3 Safety

12

4-7, “Wi-Fi” shows that there is no connection.
‘i‘

O “Repeat” repeats the program over and over again (see end segment).
| “Extra functions” activates selection/deselection of extra functions.
Y+
Icon for the user level required for operation (operator, supervisor or
administrator)

The controller has a range of electronic monitoring functions. If a malfunction occurs, the
furnace switches off automatically and an error message is shown on the display.

The controller has a series of electronic monitoring functions. If a malfunction occurs, the
furnace automatically shuts down and an error message appears in the LC display.
Caution

Without additional safety system, this controller is not approved for the monitoring or
control of safety-relevant functions.

If the failure of furnace components presents a danger, additional qualified protective
measures are necessary.

Note
For more information, please see Chapter "Faults - fault messages"

Note

The behavior of the controller after a grid power outage has been preset as a default
setting.

If the grid power outage is shorter than approx. 2 minutes, a running program is
continued, otherwise the program is aborted.

If this setting is not suitable for your process, this setting can, as a rule, be adapted to your
process (see the section "Setting the Behavior after Power Outage").

Warning! General Hazards!
The Operating Instructions must be followed prior to switching on the furnace.



4 Operation

4.1 Turning on the Controller/Furnace

Turning on the controller
Procedure Display

Turn on the power

switch I 1 .
° ‘ /

The furnace status is B Natertherm 1

displayed. FIRST FIRING

After a few seconds, the T 6082021 @
temperature is '

displayed. o

26°

MORE THAN HEAT 30-3000°C

Comments

“I”

Set power switch to

(Power switch type varies according to
design/furnace model)

When the temperature is shown on the
controller, the controller is ready for
operation.

All the necessary settings for perfect functions have already been made at the factory.

If required, heating programs can also be imported by loading a program file onto a USB

flash drive.

4.2 Turning off the Controller/Furnace

Turn off the controller
Steps Display

Turn off the power
switch

\

> Note

Comments
Turn off the power switch by setting it to
IIOII

(power switch type differs depending on
features/furnace model)

Stop running heating programs before turning the furnace off at the main switch, since the
controller will otherwise generate a fault message when it is turned back on.

See Faults/fault messages

13
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5 Construction of the Controller

5.1 Arrangement of the Individual Modules of the Controller

The controller consists of the following modules:
1 Voltage supply

2 Control modules for controlling zones and charges (-103K3/4).
One control module per controller.

2a—2c Other modules depend on the additional features
Communication module for USB and Ethernet connections for a PC

3 Operating and display unit (-101A8)

R

Ly

D O 6 o e

Fig. 1: Arrangement of the individual modules of the controller (similar to picture)

Voltage supply (1) and control modules (2) are located in the switchgear, the operating and
display unit (3) can be installed in the front or side of the switchgear or in the front of the
furnace. The control modules (2) are coupled via a pluggable connector in the back wall.

5.2 Areas of the User Interface
Series 500 controllers have a convenient and clear user interface. The device has easy to

understand operating icons and is split into different operating areas to ensure that operators
quickly find the function they are looking for. These basic elements are described below.

14



MORE THAN HEAT 30-3000°C

5.2.1 Menu Bar

No.

On the left of the user interface are some icons with which operators select the main areas.

A= : m
PROGRAM 2 2%0

% » 00:25/ 00:34 o S
[ 5
n BISCUIT 950
600
°C
e
= 0
C
T
Q » 00:04 © 0243
Description

Furnace Overview: Shows all the relevant furnace data and graphs while a program is running.

Programs: Selection, view, input and management of programs.

Archive (optional): Shows completed programs. This icon is not available on all controller models.

Settings: Shows settings, such as control parameters, extra functions, measurement section calibration and
data recording.

NGBETITTT .
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5.2.2 “Small Segment Player”

16

During an active program, the small segment player is displayed on the right-hand side of
the screen. The segment player enables operation of the controller and displays information
about the current segment. The segment player is displayed in different operation areas.

01 [REIND

No.

1000
°C
f

0
4 6

€)
@

Description

Segment display:

Left:
Right:

Current segment number
Number of segments in the program

Temperature profile of the segment:
Top/bottom: Start temperature and target temperature of the current segment in the selected
temperature unit

Middle:

Icon for the temperature profile (rising hold time, hold time and falling hold time)

Temperature and heating:

Top:
Value:

Shows active heating. The icon is colored differently depending on the heating output.
Current temperature in the master zone in the selected temperature unit

Stop button:
This button is used to stop the current furnace program at any time.
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5.2.3 “Large Segment Player”

The large segment player can be opened during an active program by swiping the small
segment players to the left. The small segment players is swiped via a tab on the left-hand
side. The large segment player extends the small segment player with additional
information about the active segment.

m >( ‘IJ

00:00 (2)

0°C » 500°C(3)

No.

Description

Segment display:
< : Show previous segment
> : Show next segment
Left number: Segment currently selected
Right number:  Number of segments in the program

Time details for the selected segment:

Time on the left: Remaining time in segment or expired time in segment (switchable)
Time on the right: Time of a complete segment

Bar: Progress bar for the current segment

Temperature profile of the segment:

Left:  Start temperature of the current segment in the selected temperature unit

Middle: Icon for the temperature profile (rising hold time, hold time and falling hold time)
Right: Target temperature of the current segment in the selected temperature unit

Shows extra functions that are currently active

Temperature and heating:
Lefticon: Button to select the process data table (see “Displaying Process Data”)

Middle: Current heating output as a percentage
Right icon: Shows active heating. The icon is colored differently depending on the heating output
Value: Current temperature in the master zone in the selected temperature unit

17
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Program hold button:
In ramps: Setpoint is frozen
In hold times: ~ Time progress is frozen

Program stop button:
If selected, operators are asked if they are sure they want to stop the program. If the answer is “YES”, the

program is stopped immediately. Press the button until you reach the end of the progress bar. This can take
about 2-3 seconds. If you press the button by mistake, simply release it again. The program will then not be

stopped.

Tab to expand/collapse the segment player

5.2.4 Status Bar

16:20 S
25.05.2021 ™y

© @

No.

a B W N P

Description

Date and time

To display the status bar, drag the tab in the middle of the top edge of the screen down.
This is possible only when no active program is running.

The status bar provides additional information about the status of Wi-Fi, operator, etc.

o &
® @

Status of the Wi-Fi connection (visible only when a network is connected)

Status of a PC connection (visible only when VCD software is connected)

Icon for the controller lock (visible only when the controller is locked)

Logged in user (e.g., SUPERVISOR; when pressed, go to [User Administration])

6 Features of the Controller

Function

Program functions

18

Internal overtemperature protection?
Programs

Number of segments

Segment jump

Select start time

B500/

B510

x = Serial feature
0 = Option

X X

5 10

4 20

X X

X X

C540/
C550

SUPERVISOR

®

P570/
P580

50
40



Function

Hardware

Controller

Documentation

Settings

Monitoring

Other

Manual holdback function
Extended holdback function
Extra functions

Program name to be selected
Ramps as gradient/rate or time

Active extra functions, also after the end of
the program

Copy programs

Delete programs

Program start at current furnace temperature
Thermocouple type B/C/E/J/K/LIN/R/SIT
Pyrometer input 0-10 V/4-20 mA

Constant heating control

Zones

Charge control

Controlled cooling

Manual heating circuit setting (2nd heating
circuit)

Start-up circuit
Auto-tune (only single zone)
Process documentation NTLog

Display and record of up to 3 additional
thermocouples

Calibration (max. 10 base points)
Control parameters (max. 10 base points)

Gradient monitoring (rate of temperature
increase)

Alarm functions (band/min/max)
Controller lock

Heating delay after door is closed
User administration

Changing the time format

MORE THAN HEAT 30-3000°C

B500/  C540/  P570/
B510 C550 P580

x = Serial feature
0 = Option

X X X

max.2 max.2 max.6

X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
1 1 1-3
no no 0
no no 0
0 0 0
X X X
X X X
X X X
no no 0
X X X
X X X
X X X
6 6 6
X X X
0 0 0
X X X
X X X

19
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Function B500/  C540/  P570/
B510 C550 P580

x = Serial feature

0 = Option

Changing between °C/°F X X X
Adjusting the power failure behavior X X X
Import/export parameters and data X X X
Protection function for air circulation 0 0 0
Decimal place can be selected 0 0 0
Display of PID output for optimization X X X
Energy meter (kWh)® X X X
Statistics (operating hours, consumption X X X
values..)

Real time clock (battery buffered) X X X
Acoustic signal, parameterizable 0 0 0
Ethernet data interface 0 0 0
Operation via touch screen X X X
Archive view 0 0 0
Upgrade to P controller 0 0 -

1) When the program starts, the highest temperature that is set in the program is determined. If, during the program, the
furnace is 50/122 °C/°F hotter than the highest program temperature, the controller switches the heating and the safety
relay off and an error message is displayed.

2) Pre-set function with forced convection furnaces: When a program is started on the controller, the air circulation
motor starts. It remains in operation until the program is finished or stopped and the furnace temperature has fallen
below a set value (e.g., 80/176 °C/°F).

3) The kWh counter calculates the power theoretically consumed over the time the heater is turned on for a heating
program at nominal voltage. However, there may actually be deviations: If the voltage is low, the power consumption
displayed will be too high, and for a higher voltage the power consumption displayed will be too low. Aging heating
elements may also cause deviations.

20
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7 Operating Instructions Summary B500/B510/C540/C550/P570/P580

7.1 Basic Functions

Print this section in order to have the basic operating instructions at hand at all times.
Beforehand, read the safety instructions in the controller operating instructions.
Turn on the controller

Turn on the power . Set power switch to “I”.
switch. (power switch type varies according to

You are in the gm / design/furnace model)
overview.

Initial start-up

Procedure Operation Display
When you switch on the The wizard procedure can be repeated if necessary.
furnace, a set-up wizard is
opened
Select and confirm language \/ Please select your desired language v,
O English O  Deutsch
O  Frangais O ltaliano
O  Espanol O Pycckuii
O Dansk O Nederlands
) Palski O Portunués
Set Up the Wl'Fl Connection. e Select Wi-Fi connection v
- Select the correct Wi-Fi WiFi
network connected _O
- Enter the Wi-Fi _ sean
password = NTE ®
2 NT-Office
Z NT-Visitor
Set up the temperature “Finished” < Select temperature unit Finished
format

O  Fahrenheit °F

©  Celsius °C

21
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Change language

Procedure Operation Display Comments

_
12z Settings

Process documentation Calibration
Settings of the process > Calibrate the measuring points >
documentation
Control parameters Control
Configure the control parameters > Configure the control >
User administration Extra functions
User configuration S Configure the extra functions S
Select [Settings] ﬁ
Select [System] — In “Settings”, scroll down to “System” on the bottom left-hand side

[Language]. Swipe up if
the item is not visible.

Select the desired
language

Load and start the program (if applicable, enter a program beforehand)

Procedure Operation Display Comments
| —
=== i Allprograms -
)% 4 )% ¢ )% )% 4
FIRST FIRING BISCUIT 950 GLAZ1§5|;|RING GLAZ1I155I:)IRING

- e~ R M
o’

Select [Programs] ,

Select and check the
program

Start program The controller opens the program overview in graph format with the
small segment player.

22



Stop a program

Procedure Operation

MORE THAN HEAT 30-3000°C

Display

If the controller has not been used for some time, it goes into stand-by mode. Some key information is shown on the
dark background. For example, the current temperature, a graph if a program is running, extra functions and other
information. Touch the screen anywhere to exit stand-by mode.

Stop a program in
stand-by mode
(controller has not
been used for some
time)

Confirm the Confirm [Yes]/[No]
confirmation

prompt [End

program]

Stop via the B
segment player

Confirm the Confirm [Yes]/[No]
confirmation
prompt

Pause program T | >l

PROGRAM 2

Start
Heute

® 1017

10:41""
Press the button until you reach the end of the progress bar. This can

take about 2-3 seconds. If you press the button by mistake, release it
again. The program will then not be stopped.

E < @ >

2%0 » 00:08
- 200°C = 200°C

When the program has been paused, the button flashes until the
program is continued (See “Large Segment Player””) You have to press
this button for longer to rule out an operating error.

23
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7.2 Entering a New Program (Program Table)

Program entry is described in more detail in “Entering or Changing Programs”.

For simple, PC-supported program input and program import via a USB flash drive, please
refer to “Preparing Programs on a PC with NTEdit”.

First, fill the program table
Program name
Furnace

Other

Program options (depending on furnace features).

Activate charge control

Segment Temperature Duration of the Additional functions (optional):
segment
Start Target Time [hh:mm)] Controlled Extra functions
temperature temperature or rate [°/h]) cooling 1 2 3 4
Ta

1 (0°) a a a a a
2 b a a a a a
3 D a a a a a
4 b a a a a a
5 D a a a a a
6 2 a a a a a
7 D a a a a a
8 b a a a a a
9 D a a a a a
10 D a a a a a
11 D a a a a a
12 o a a a a a
13 D a a a a a
14 D a a a a a
15 D a a a a a
16 b a a a a a
17 D a a a a a
18 D a a a a a
19 D a a a a a
20 b a a a a a

D Value is transferred from previous segment (target temperature)

24
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Enter a new program

Procedure Operation Display
| — |

nas = All programs

W W 2% ¢
EFRNG  GLAZEFRING  GLAZE FIRING New program
050 1150 1250
ooy gy mecwnqy T
e, o
Select [Programs]
Select either the icon [New u The plus icon is located between the segments.
program - plus icon] or context —"_/ :

menu [New program]

Edit segments

+
— 0°C

© 00:00"

Edit program name, maximum 19 Program name
characters. ;//

BISCUIT 1050

Select the segment to be edited

25
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Enter a new program

Procedure Operation Display
Select and enter the target
temperature of the segment /

Enter the duration of the segment. @

Select [Rate] to enter a slope °/h @

for ramps

Duration

Rate

Select/deselect extra functions 1

Extra 1
Y+ et

’ 060000 @Extraz

Press segment navigation to select
the segment before and after.

Press [+] to add segments |

Repeat the steps described above until you have entered all the segments. Start and end segments are already
provided and do not have to be changed, but they do allow entry of special functions.

Extra functions set in the end segment remain after the end of the program until the stop button is pressed again.

26



Enter a new program

Procedure Operation
Save the program: @

If the program was modified, you

will be asked if the program

should be saved when exiting the
program.

Change other program parameters

Edit program

Procedure Operation Display

MORE THAN HEAT 30-3000°C

B SUPERVISOR

Comments

A program consists not only of segments but also a name, a start segment and an end segment. Other parameters can
be changed there. In general, these parameters do not have to be changed for simple applications.

Select [Programs] -,.
Select a program
Three-point menu, then =
[Edit program] .
Change the program
name L//
Change the holdback 1 | -
type izl
Manual -
o oo
Extended =4

Select a charge control

Special characters as well as upper
and lower case are available on
separate buttons on the key pad.

Choose between [AUTOY],
[MANUAL] and [EXTENDED —
only P570/P580]. See “What is a
Holdback”.

Charge control can be selected only if
the option is available. When this
function is activated, the furnace is
controlled via a thermocouple near
the charge.

27
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Change other program parameters
Edit program
Procedure Operation

Change the start auto
temperature.

In the basic setting, the
current furnace
temperature is used as a
start value for the
subsequent course of
the program.

Change the behavior end

when the end segment

is reached

Save the program Press the save
icon.

8 Overview Pictures

8.1 “Furnace” Overview (No Active Program)

Display

B

B SUPERVISOR

Comments

See “Using the Actual Temperature as
the Program Setpoint at Program
Start”.

Choose between [END] and
[REPEAT].

Choose active extra functions when
the program has ended.

The “Furnace” overview provides information about the furnace when no program is
running. A special feature is being able to restart the last program that was completed.

Nabertherm 017’

FIRST FIRING (1)

12:21

28
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No. Description
1 Name of the last program that was started
2 Starting time of the last run. The last firing can be viewed via the (i). When the controller is restarted, this data is
no longer available.
3 Restart the last program
4 Context menu:

— Info menu (with service export)
— Display app TAN

— Display process data

— Control extra functions

—  Edit furnace name

— Helpicon

Shows the current temperature of the master zone.
Show status bar (swipe down)

Furnace name (can be edited)

o N o o

See “Menu Bar”

8.2 “Furnace” Overview (Active Program)

The “Furnace” overview allows you to observe furnace and program data while a program
is running. Segment and furnace data are displayed in the “segment player”, which was
described above.

If there is a power outage, the old data is no longer available, but all new data is displayed.
| — |

4PROGRAM 2 & =(5) ®: = 2

, ..,3 7 00:10
4 200°c ©) 507 200°C

»¢(9) ™ 00:25/ 00:34(6)
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No. Description

1 Graph of the temperature progress of the active program. The part of the graph marked in yellow and/or filled in
gray is in the past. The planned program profile defined in the program is shown to the right of this.

If there is a power outage, the old data is no longer available, but all new data is displayed. A new measurement
is shown every 30 seconds. Heating programs that take up to 1 week can be displayed. With programs that are
longer than 1 week, the first measurements are overwritten.

2 Current furnace temperature
3 Setpoint of the temperature from the furnace program
4 Program name
5 Selected program options, such as charge control or a special holdback type (monitoring function)
6 Display of program times: Remaining time / expired time of the program / approximate time when the program
will end
7 Segment player. See “Small Segment Player” and “Large Segment Player”. The small segment player is
displayed in the basic setting. Swipe to the left to display the large segment player.
8 Context menu: (Swipe up if not all entries are displayed)
— Info menu (with service export)
— Access the app TAN (access code to pair the MyNabertherm app)
— Display process data (access tabular display of process data)
— Change active program (does not relate to the saved program)
— Control extra functions (change status of the extra functions to start of next segment)
— Segment jump
—  Controller [lock]/[unlock] (lock controller for this program)
—  Graphs [expand] [collapse] (display all graphs or per segment)
— Select graphs (selection of graphs displayed)
- Helpicon
9 Expand or collapse graphs. When expanding, the graph is expanded from a program view to a segment view.
Scaling the graph representation:
— Maximum length of the graph range: 3 pages
—  Minimum length of the graph range: 2 pages
— Time axis: approx. 0.5cm/h
—  Minimum length of a segment (also for “STEP”): approx. 1.5cm
10 See “Menu Bar”

If the function for selecting graphs is used, the yellow graph may be replaced by one of the
displayed colors. If the furnace has just one heating zone, this selection is empty.
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9 Stand-By Mode

A special overview screen is displayed in stand-by mode. The controller goes into stand-by
mode if it has not been operated for some time. In stand-by mode, the background lighting
is dimmed.

Some of the following content is displayed only when a program is running.

PROGRAM 2@

3,
Finished
Today

No. Description
1 Name of the program currently running (only when a program is running).
2 Actual temperature inside the furnace
3 Description of the program currently running (only when a program is running).
After a power failure, the graph is deleted and continues only when power is restored.
4 Current time
5 Setpoint of the temperature inside the furnace
6 Stop button to stop the current program (only when a program is running).
7 Start time of the program currently running (only when a program is running).
8 Approximate time when the program will end (only when a program is running).

10 Displaying, Entering or Changing Programs

Programs can be entered or changed quickly with the touch panel. Programs can also be
changed, exported or imported from a USB flash drive while a program is running.

Instead of a program number, you can assign a name to each program. If a program is to be
used as a template for a different program, it can be copied or deleted easily.

For simple, PC-supported program input and program import via a USB flash drive, please
refer to “Preparing Programs on a PC with NTEdit”.

31

NGBETITTT .



10.1 Program Overview

32

X
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E FIRING GLAZE FIRING GLAZE FIRING@ New program

14 050 1150 (4) 1250
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= All programs (12 13 av .500
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0
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+
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Description

Program marked as a favorite
Program not marked as a favorite
Program name

Maximum temperature of the program
Graph of the program

Expected duration of the program
Program that is currently active
Graph of the program with indicator of the current processing status
Expected remaining time

Create a new program

Context menu:

—  New program
— Helpicon

Select program category:
Press the icon to select the category.

Show status bar (swipe down)

See “Menu Bar”
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10.2 Display and Start Programs

Saved programs can be viewed without accidentally changing the program. To do this, take
the following steps:

Display program

Procedure Operation
Select [Programs] »
menu

Select a program from
the list

View program in the
detail view ( )

View program in the
general overview ) (

Start program ’

Display/Comment

| — |
- = All programs
w W W ¢
FRST FRING BISCUIT 950 GLAZE FIRING GLAZE FIRING
1050 1150

| — |
PROGRAM 2 ¢ m >
_ N 200°c [N > 00:04
M 200°C — 200°C
o o T o020
| — |
PROGRAM 2 R 02 >
B 200°C » 00:04
@
o < & 00:20

The selected program can be started from this menu.
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10.3 Assignh and Manage Program Categories

So that you can filter programs later in groups, the individual programs can be assigned to a
category. To do this, take the following steps:

Filter by program categories

Procedure Operation Display/Comment
Select [Programs] = Al —
- = rograms
menu e prog
FRSTFRING  BISCUIT 950 GLAﬁES';'R'NG G'-AZ1|155|;|RING

o]
Select : : A list of available categories is displayed:
“Categories” B —

r== & Program categories

~

All programs Annealing
Firing
Sintering

e,
Select a category All programs in the selected category are displayed
from the list and
arrow back
Create, edit and delete program categories
Procedure Operation Display/Comment
Select [Programs] = Al

P~ | E rograms

menu prog

. w w W W

GLAZE FIRING GLAZE FIRING
FIRST FIRING BISCUIT 950 1050 150

34
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Create, edit and delete program categories

Procedure Operation

Select “Categories”

New category:

In the context menu,
select “New
Category” and then
enter the name of the
new category

Edit category:
Select a category.

In the context menu,
select “Edit Category’

tl

Delete category:
Select a category

In the context menu,
select “Delete
Category”

Assign category

Procedure Operation

Select [Programs] ,

menu

Display/Comment

A list of available categories is displayed:

< Program categories

All programs Annealing
Firing

Sintering

o

The new category is shown in the list.
Up to 6 categories can be entered.

The name of the category can be changed. On the key pad, use the arrow left button to
delete letters.

The menu item is available only if an existing category is selected.

B SUPERVISOR

Display Comments
| — |
- = All programs
W W W w
FRST FRING BISCUIT 950 GLAZE FIRING GLAZE FIRING
1050 1150
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Assign category

Procedure

Select program

To edit: Select the
[Edit Program]
context menu or
select the pencil
icon

Select the [Assign
Category] context
menu

ﬂ SUPERVISOR

Operation Display

.:: | < FIRSTFIRING
"~ X FIRST FIRING
7

Start
+

0° < 500°
© 06:00"

A list of favorites opens. Select the
desired category to display the
program in this category.

10.4 Enter Programs

36

A program is a temperature profile entered by the user.
Each program has freely configurable segments:

e  B500/B510 =5 programs/4 segments

e  (C540/C550 = 10 programs/20 segments

Comments

® 13h Omin

24~

@) Delayed start

< 950°
© 03:00"

e  P570/P580 = 50 programs/40 segments (39 segments + end segment)
For simple PC-supported program input and program import via a USB flash drive, please

refer to “Preparing Programs on a PC with NTEdit”.

A program consists of 3 parts:



Start segment

Program segments

End segment

Create a new program

Procedure Operation

Select [Programs] menu -,

Either select a tile [New

|
program] or in the context I / .

menu select [New
program]

Edit program

Procedure Operation Display
Select [Programs] ’ e =
menu HH

0
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The start segment allows input of general program
parameters.

In the start segment, the start temperature of the
program can be selected once. All following start
temperatures of the segments are based on the previous
segment.

Parameters such as charge control and holdback mode
(monitoring) can also be activated.

The program segments form the program profile. This
consists of ramps and hold times.

Extra functions that are to remain activated after the
end of the program can be activated in the end
segment. These are reset only when the stop button is
pressed again.

A function for infinite repetition of the program can
also be selected.

ﬂ SUPERVISOR

Display
B SUPERVISOR
_
All programs
e W W
GLAZE FIRING GLAZE FIRING
FIRST FIRING BISCUIT 950 1050 150
T __— T m P
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Edit program

Procedure Operation

Select a program

Change the name of
the program: j_//
Select the pencil

icon beside the

program name

To edit: Select the =
[Edit Program] .
context menu or

select the pencil jlh//
icon

Start segment — select holdback type

Procedure Operation

Select a program

Select the start segment

38

Display

12z | < FIRSTFIRING

o

B SUPERVISOR

® 13h Omin

24~

O Delayed start

Upper and lower case are available on separate buttons on the key pad. Entry

must be in Latin letters.

FIRST FIRING

Start
0°

Display

X FIRST FIRING

Start
0

+
< 5007 < 950°°

© 06:00" © 03:00" © 04

I+

ﬂ SUPERVISOR

Comments

1 " 2
< 500° < 950
© 06:00" © 03:00" © 04

'
ALY
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Start segment — select holdback type ﬂ SUPERVISOR
Procedure Operation Display Comments
Change the holdback 1 | - Choose between [AUTO],
type | = | [MANUAL] and [EXTENDED].
See the description below: “What is
a Holdback”.
-
"==* manual
0o oo
«== extended
Exit the start segment e
Save the program @
Start segment - switch on charge control B SUPERVISOR
Procedure Operation Display Comments

Select a program X FIRST FIRING
Start + 1 + 2
auto <+ 500°¢ < 950 - 9
© 06:00" © 03:00" ® 04

i+ i e

Select the start segment

Select charge control Charge control can be selected only if

the option is available.

In the start segment, charge control can be activated if a charge thermocouple is installed.

Charge control has major effects on the actual controller. With charge control, the charge
thermocouple sends an offset to zone controller, which changes the zone controller until the
charge reaches the program setpoint.
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Start segment — change the start temperature

Procedure Operation Display

Select a program X FIRSTFIRING

Start 1
+

auto < 500°
® 06:00"

A+

Select the start segment

Change the start
temperature. In the start
segment, select [auto]

Add and change segments

Procedure Operation Display

Select a program X FIRST FIRING
Start + 1
0 4 500 # 950°
© 06:00"  © 03:00"

Add segments I

—

®© 00:00"

N+

40

B SUPERVISOR

Comments

The start temperature is a chosen
temperature that specifies the starting
point of the first segment. It does not
necessarily have to be the ambient
temperature.

Remember that the current furnace
temperature can be used as the
starting temperature at program start.
See “Using the Actual Temperature as
the Setpoint at Program Start”.
Automatic “use of actual value” is
active if “auto” is selected here.

When the program is started, the
current temperature is then always
taken as the start setpoint.

B SUPERVISOR

Comments

- 9
© 04

The [+] icon enables a
segment to be added at the
respective point between start
and end segments, up to the
maximum number of
segments.
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Entering segments with “Holdback mode [MANUAL/EXTENDED]}”

If [IMANUAL/EXTENDED] is selected for the holdback mode, the entered holdback band
is displayed during hold times.

Procedure Operation Display Comments

Only with hold times and L Note:

holdback mode - Holdback entry [HB] is available only
[MANUAL/EXTENDED]: | _, during hold times.

Set the holdback bandwidth ===

[HB]. ey

If, for example, a value of “3°” is entered, the temperatures will be monitored in the range
+3 ° to -3 ° and the setpoint will be “frozen” when the band is left. If “0°” is entered, the
program is not influenced.

Procedure Operation Display

Enter the target temperature of the
segment {.

The target temperature is simultaneously the start temperature of the following segment.

Then a time (for dwell times and ramps) or a rate (for ramps) can be attributed to the
segment.

Procedure Operation Display

Enter the duration of the segment:
With the stairs icon, select the
fastest possible increase (step,
time = 0:00h). An infinite hold
time is set with the [infinite] icon.

As an alternative to the duration of

a segment, it is also possible to

enter a rate in °C/h. Here, too, the

fastest possible increase is entered .,l"
via the stairs icon.

The [Time] is entered in the format hhh:mm.
[RATE] is specified in the format °/h.

Note: With long hold times and activated data recording, the maximum recording time must
be considered and, if necessary, process data archiving must be set to [24 h-LONG TERM
REC].

If [RATE] is selected: Minimum slope: 1°/h
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If [TIME] is selected: Minimum slope: (Delta T)/500h.
Example: at 10°C temperature difference: 0.02°/h. Gradation: approx. 0.01°

The controller automatically calculates the rate and time at switchover.

Depending on the features of the furnace, external, switchable functions, also called extra
functions, are available.

Procedure Operation Display Comments
Select/deselect extra 1 The number of extra functions depends
functions ‘| + on how the furnace is equipped
Simply select the desired extra function from the list. The number of extra functions
available depends on the how the furnace is equipped.
If the furnace is equipped with a cooling fan with variable speed or a controlled flap, these
can be used for controlled cooling (see “Controlled Cooling”).
This parameter entry is repeated until all the segments have been entered.
The “end segment” is a special feature in program input. It allows the program to be
repeated automatically or extra functions to be set once the program ends.
End segment — functions B surervisor
Procedure Operation Display Comments

Set the behavior of
the End segment:

Program end
Repeat program.

Set the behavior of
the end segment:

42

Extra functions
after program
end

If “Repeat program” is
selected, the selected program
is started again directly once

O the program ends.

1 Extra functions set in the end
~|.|. segment remain after the end
of the program until the stop

button is pressed again.



Organize segments

Procedure

Select a program

Select the
[Organize
Segments]
context menu

Select segments

Move segments

Select all
segments

Delete selected
segments

Assign category

Procedure

Select a program

Select the [Assign
Category] context
menu

NGBETITTT .
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If “Repeat” is set in the end segment, the complete program is repeated over and over again
after the end segment; it can be stopped only by pressing the stop button.

Operation

Select one or
more segment
tiles.

Display

X FIRST FIRNG

Start

auto

€ FIRSTFIRING

&«

< 500
© 06:00"

1 2

+
< 950°
© 03:00"

4 950
® 03:00"

© 04

After selecting a The segment is moved to the chosen location.

segment: use

the arrows to
select the
destination

:

el

(LU

Operation

All segments in the program are selected,

apart from the start and end segments

Display

X FIRST FIRING E

Start
0

A list of favorites opens. Select the desired

1
s 5007 7 950

© 03:00"

© 06:00"

category to display the program in this

category.

- 9
©® 04

B SUPERVISOR

Comments

Press the tile again to
deselect.

This function can also be
selected in the context
menu (“All Segments”)

The selected segments are
deleted.

B SUPERVISOR

Comments
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Save program

Procedure

Save the program

When all parameters have been entered, decide whether you want to save the program or
exit without saving.

H SUPERVISOR

Operation Display Comments
When your try to exit the program
@ without saving it, you will be asked if

you want to save it.

When the entries are complete, the program can be started (see “Starting a Program™).
If no buttons are activated for some time, the display returns to the overview.

For simple, PC-supported program input and program import via a USB flash drive, please
refer to “Preparing Programs on a PC with NTEdit”.

10.5 Preparing Programs on a PC with NTEdit

44

Entering the required temperature curve is simplified considerably by using software on the
PC. The program can be entered on the PC and then be imported to the controller with a
USB flash drive.

This is why Nabertherm offers a valuable aid with the freeware NTEdit.
The following features support you in your day-to-day work:

e  Selecting your controller

e  Filtering of extra functions and segments depending on the controller

e  Setting extra functions in the program

e  Exporting a program to a hard disk (.xml)

e  Exporting a program to a USB flash drive for direct import into the controller

e  Graphical display of the program sequence

Note

If you do not have a functioning USB flash drive, you can purchase one from Nabertherm
(part number 524500024) or download a list of tested USB flash drives. This list is part of
the download file for the NTLog function (see information in “Saving Data on a USB
Flash Drive with NTLog”). The corresponding file is called: “USB flash drives.pdf”.

Note

This software and the corresponding documentation for NTEdit can be downloaded at the
following address:

http://www.nabertherm.com/download/
Product: NTEDIT
Password: 47201701

The downloaded file has to be unzipped before you can use it.
Before using NTEdit, read the instructions, which are also in the
directory.

System requirements: Microsoft EXCEL™ 2010, EXCEL™
2013 or Office 365 for Microsoft Windows™,
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10.6 Managing Programs (Delete/Copy)

Delete programs

Procedure

Select [Programs] menu

Select a program

Select the context menu
and [Delete Program]

Confirm the
confirmation prompt

Copy programs

Procedure

Select [Programs] menu

Select a program

Select the context menu
and [Copy Program]

Copy

Besides the entry of programs, it is also possible to delete or copy them.

Operation

Yes/No

Operation

H SUPERVISOR

Display Comments
= All programs
* v ¥
»~
GLAZ1I155|;IRING GLAZésl;IRING BISCUIT 1050 New program
,_7——*—1- ,_7——*'- — ,// +
Lo
< BISCUIT 1050 K
d
® 13h Omin
24~
@ Delayed start
o
B SUPERVISOR
Display Comments
& FIRST FRING &
~
© 13h Omin
24°
o Delayed start
@ | > ]

The program to be copied is written to
an empty program slot. If there are no
empty program slots, the program
cannot be copied.
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10.7 What is a Holdback?

46

A holdback is a temperature band around the program setpoint. Should the actual value
drift outside this band the holdback function will pause the setpoint adjuster and remaining
time — and maintain the current setpoint value — for as long as necessary for the actual value
to return within the temperature band.

The holdback cannot be applied if the processes have to be completed following a precise
time specification. The delay of a segment by a holdback is not acceptable, for example,
when the actual value approaches the setpoint slowly or there are delay effects in multi-
zone controls/charge controls.

Holdback only affects the master zone in “Auto” and “Manual” modes. The other control
zones are not monitored.

With “Extended” holdback, the selected control zones are monitored. This function is not
yet available in the VCD software.

The holdback monitoring is only possible in dwell times.

In “Auto” and “Manual” modes, for charge control the charge thermocouple is the control
zone for the holdback.

There are 3 holdback modes:

Holdback = AUTO: There are no effects of a holdback on the program except when
switching over from ramps to dwell times. Here, the controller waits for the dwell time
temperature to be achieved. The program waits at the end of a ramp for the dwell time
temperature to be reached. Once the dwell time temperature is reached the controller jumps
into the next segment and the processing is continued.

Holdback = EXTENDED (only P570/P580): When ramps switch over to hold times, the
controller waits until the hold time temperatures are reached in all selected control zones.
When the hold time temperature is reached in all selected zones, the controller jumps to the
next segment and processing continues.

If a control zone leaves the entered holdback band after it has been reached, a warning
message is generated referring to the zone leaving the positive or negative band.

Note: The evaluation that a temperature has entered this band is reset if there is a power
failure. During a power failure, there is no message that temperatures are out of the band.

Note: If a thermocouple in this band that is used to monitor the extended holdback breaks,
in addition to the warning about the breakage, another warning is output: “Out of under-
temperature band”.

Note: The charge measuring point should be monitored only in programs with active
charge control. Otherwise, the program cannot run correctly.

Note: The cooling measuring point should be monitored only in furnaces with a separate
cooling thermocouple. Otherwise, monitoring cannot be carried out correctly.

Holdback = MANUAL: A tolerance band can be entered for each hold time. If the
temperature of the master zone (or the charge thermocouple with charge control) leaves the
band, the program is stopped (Hold). The program continues when the master zone is in the
band again. If 0 °C is entered as the band, the program is not stopped and is time-
controlled, regardless of the temperatures that are measured.

This band does not work in ramps and prolongs the hold time when the temperature leaves
the band.

If the value entered is "0", the program works "purely time-controlled”. No influence of the
program takes place.
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Paramter Entry:

In program input, operators can set the holdback to “Auto”, “Manual” or “Extended” in the
start segment (program-wide parameters).

10.8 Changing a Running Program

Change current program

Procedure

Select [Furnace]

Select the context menu

Select [Change Active
Program]

A running program can be changed without ending it or changing the saved program.
Remember that no past segments can be changed unless you again go to the desired
segment, using the function [SEGMENT JUMP].

Note: With a manual segment leap it may happen that more than one segment is skipped
per leap. This depends on the current temperature of the furnace (automatic application of
actual value).

Note

Changes made to a running program remain only until the program is finished. The
changes (including hold function) are deleted when the program is finished or if there is a
power outage during the program.

If the current segment is a ramp, the current actual value after the program change, is
accepted as a setpoint and the ramp is continued at this point. If a current dwell time is
changed, then a change in the running program has no impact. Only a manual segment
jump into this segment results in the execution of a change in the dwell time. The changes
on following dwell times are executed without any restrictions.

The following steps must be performed to change an active program:

B SUPERVISOR

Operation Display Comments

This can be selected only when a
program is running. The administrator
can block access to this function for
supervisors in the settings.

When a program is active only individual segments can be changed. Global parameters
such as the holdback operating mode and charge control cannot be changed.

After saving the change, the program is continued at the time of the change.
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10.9 Performing Segment Jumps

Besides changing a program, it is also possible to jump between the segments of a running
program. This can make sense if, for example, a dwell time needs to be shortened.

Note: With a manual segment jump it may happen that more than one segment is bypassed
per step, even if this was not intended. This depends on the current temperature of the
furnace (automatic application of actual value).

The following steps must be taken to execute a segment step:

Carry out a segment jump ﬂ SUPERVISOR
Procedure Operation Display Comments
Select [Furnace] e
EENE
HENR
Select the context menu :
|

Select [Segment Jump]
and enter the target
segment

The administrator can block access to
this function for supervisors in the
settings.

11 Setting the Parameters

11.1 “Settings” Overview

The controller can be modified in “Settings”. Only Nabertherm can access the “Service”
parameter group. The individual parameter groups can be swiped up so that the lower
groups become visible.

If certain parameter groups are not visible, swipe the picture up.

=2x | Settings @
Process documentation Calibration
> >
@
@ Control parameters Control
> >
User administration Extra functions
b b

No.  Description

1 Tiles for the setting groups. Select a group to open a sub-menu with the respective settings.

2 See “Menu Bar”

3 Actuating element for the status bar (swipe down to make it visible)
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11.2 Measurement Range Calibration

} Note

This correction function corresponds to “instrument correction offsets” according to AMS
2750F.

The measurement range from the controller to the thermocouple can exhibit measurement
errors. The measurement range consists of the controller inputs, the measurement wires,
sometimes terminals and the thermocouple.

If you discover that the temperature value on the controller display no longer agrees with
the value of a comparison measurement (calibration), this controller offers the option of an
easy matching of the measurement values for each thermocouple.

By entering up to 10 base points (temperatures) with the relevant offsets these temperatures
can be matched very flexibly and precisely.

When an offset of a grid point is entered, the actual value of the thermocouple and the
entered offset are added.

Examples:

e  Adaptation using a comparative measurement: The control thermocouple outputs a
value of 1000 °C. Calibration measurements near the control thermocouple return a
temperature value of 1003 °C. By entering an offset of "+3 °C" at 1000 °C, this
temperature is raised by 3 °C and the controller, then also returns a value of 1003 °C.

e  Adaptation using a transducer: Instead of the thermocouple, a transducer supplies
the measurement range with an actual value of 1000 °C. The display outputs a value
of 1003 °C. The deviation is "-3 °C" from the reference value. Hence, the offset that
must be entered is "-3 °C".

e Adaptation using a calibration certificate: On the calibration certification (for
example for a thermocouple) there is, at 1000 °C, a deviation of "+3 °C" from the
reference value. The correction is "-3 °" between the display and the reference value.
Hence, the offset that must be entered is "-3 °C".

e  Adaptation using a TUS measurement: During a TUS measurement, a deviation of
the display from the reference band of -3 °C" is determined. Here, the offset that
must be entered is "-3 °C".

> Caution

The thermocouple calibration certificate does not take into account the deviations of the
measurement range. Deviations of the measurement range must be determined by a
measurement range calibration. The two values are added together to produce the
correction values that need to be entered.

Caution
Please observe the instructions at the end of the section.
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The setting function in this instance follows specific rules:

e  The values between two support points (temperatures) are linearly interpolated. That
means that a straight line is projected between the two values. The values between the
supporting points are then on this line.

e  The values below the first support point (for example, between 0 and 20 °C) are
located on a straight line that is connected (interpolated) with 0 °C.

e  Values above the last supporting point (for example >1800 °C) are project further with
the final offset (a final offset at 1800 °C of +3 °C is also used at 2200 °C)

e  Temperature inputs for the support points must be in ascending order. Support points
that follow gaps (0" or a lower temperature for a support point) are ignored.

Example:

Use from only one supporting point

37 No. = Meas. Point Offset
1 300.0° +2.0°
@‘*-..‘“ 0.0° 0.0°
N 0.0° 0.0°
e 0.0° 0.0°
1 0.0° 0.0°
2 ] 0.0° 0.0°
0.0° 0.0°
2 “c/F 0.0° 0.0°
Similar to picture 0.0° 0.0°

Comments: The offset is continued beyond the final supporting point. The gradient of the dashed line would be
achieved by entering an additional line with an offset of 0.0 °C at 600.0 °C.

Use of only one offset for several supporting points

3 No. Meas. Point Offset
5 1 200.0° 0.0°
. @ 2 400.0 +2.0
. () (3) (a) 3 6000° 00°
L0 T T T ] o o
e 100 200 300 400 500 600 700 800 900 4 8000 00
-1 - 0.0° 0.0°
P 0.0° 0.0°
0.0° 0.0°

3 J

°C/F 0.0° 0.0°
Similar to picture 0.0° 0.0°

Comments: When several supporting points are entered, but only one offset, the result is that to the left and right of this
supporting point the offset has the value "0". This can be recognized at the points 200 °C and 600 °C.
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Use of 2 supporting points

'CI'F
Similar to picture
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No. Meas. Point Offset
1 400.0° +2.0°
2 600.0° -1.0°

0.0° 0.0°
0.0° 0.0°
0.0° 0.0°
0.0° 0.0°
0.0° 0.0°
0.0° 0.0°
0.0° 0.0°

Comments: If two supporting points are entered, each with an offset, there is an interpolation between the offsets (see

points 1 and 2).

Use of only two offsets for several supporting points

Similar to picture

No. Meas. Point Offset
1 200.0° 0.0°
2 400.0° -2.0°
3 600.0° +1.5°

800.0° 0.0°
0° 0°
0° 0°
0° 0°
0° 0°
0° 0°

Comments: Here, too, the range around the offsets entered can be eliminated again.

Use of several supporting points with separated offsets

o, /IF

Similar to picture

No. = Meas. Point Offset
1 200.0° 0.0°
2 400.0° -2.0°
3 600.0° -2.0°
4 800.0° 0.0°
5 1000.0° 0.0°
6 1200.0° 1.0°
7 1400.0° 0.0°

0.0° 0.0°
0.0° 0.0°

Comments: If the final line were left out, the gradient of the dashed line would reach (1400.0 °C). The offset would

then continue beyond the final supporting point.
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Notice

This function is intended for setting the measurement section. If deviations outside the
measurement section are to be balanced out, for example, temperature uniformity
measurements inside the furnace, the actual values of the corresponding thermocouples

are falsified.

We recommend that you create the first base point at 0 © with an offset of 0 °.

When you have set a measuring point, you must always carry out a comparison
measurement with an independent measurement device. We recommend that you
document and file changed parameters and comparison measurements.

The following steps must be performed to set the measurement range calibration;

Calibrate measuring point

Procedure

Select [Settings]

Select [Calibration]

Select the measuring
point (zone)

If required:
Change the base
point

Change correction
value

Save or cancel the
entry

Repeat this
procedure for the
other measuring
points

Exit the menu
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Operation

0

For example
[Master]

e.g., select base
point 1 (e.g.,
400°)

Select correction
value

Display

z:: | Seftings
Process documentation Galibration

Control parameters. Contrel

H User administration Exra functions
>

Entry field for the base point

Entry field for correction

B ADMINISTRATOR

Comments

Each measuring point has its
own calibration menu. The
current temperature of the
respective measuring point is
also shown at the top right-hand
side

You can also enter a negative
value

When you exit the page or
change to a different measuring
point, the data entered is saved
automatically. After saving,
open the page again to check
that all the changes were
entered correctly.

The values are saved
automatically after they have
been entered.
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11.3 Control Parameters

Control parameters define the behavior of the controller. For example, the control
parameters influence the speed and accuracy of control. This allows users to adjust the
controls to suit their particular requirements.

This controller provides a PID controller. The output signal of the controller consists of 3
parts:

e P =proportional portion

e | =integral portion

e D =differential portion

Proportional Portion

The proportional portion is a direct reaction to the difference between the setpoint and the
actual value of the furnace. The larger the difference, the larger the P-portion. The
parameter that influences this P-portion is the parameter *X,".

Here the following applies: The larger the "X,", the smaller the reaction to the deviation. So
it acts inversely proportional to the control deviation. At the same time, this value describes
the deviation, for which the P-portion rises to = 100 %.

Example: A P controller should, for a control deviation of 10 °C, output a power of 100 %.
Xp is therefore set to "10".

100% o
Power [%)] = <P - Deviation [°C]

Integral Portion

The integral portion grows as long as a control deviation is present. The speed at which this
portion grows is determined by the constant Ty . The bigger this value is, the more slowly
the I-portion increases. The I-portion is set using the parameter [T,] unit: [Seconds].

Differential Portion

The differential percent reacts to the change in the control deviation and works against it. If
the temperature in the furnace approaches the setpoint, the D-portion acts against this
approach. It "dampens" the change. The D-portion is set using the parameter [Tp] unit:
[Seconds].

The controller calculates a value for each of these percentages. Then all three percentages
are added together and the results is the power output of the controller for this zone in
percent. Whereby, the I- and D-portions are each limited to 100 %. The P-portion is not
limited.

Display of the Controller Equation

100% 1 T, s
|1 +

F(s) = +
) XP Tn-s Ty

Integrating PID parameters from B130/B150/B180/C280/C290/P300-P310
controllers (index 2) for Series 500 controllers (index 1)

The following factors must be used to integrate the parameters:

XP1 = Xp2
Til = Tiz
Td1 = sz x 5.86
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The following steps must be taken to set the control parameters:

Calibrate measuring point

Procedure Operation Display

Select [Settings] 2z | Settings 7
>

Control parameters. Control

H User administration Extra functions
>

Select [Control
Parameters]

Select the measuring E.g., Master
point

Select [Base Points]

If required: E.g., 400°-800° Entry field for PID parameters
Set base points 1-10

Repeat the procedure
for other measuring
points

Exit the menu &

> Caution

B ADMINISTRATOR

Comments

The selection depends on the
equipment of the furnace.

Based on the base points, you
can choose the temperature
range for which the parameters
are to be set. The number of
base points can be freely
selected (up to 10).

The values are saved
automatically after they have
been entered.

The I-portion is only enlarged until the P-portion has reached its maximum value. From
then on the I-portion is no longer changed. In certain situations, this can prevent major

overshooting.

> Note

The control parameters are set in the same way as for Nabertherm controllers
B130/B150/B180, C280 and P300-P330. If a controller is replaced, the controller settings
can be transferred and then be optimized. Series 400 controllers (B400, B410, C440,
C450, P470, P480) use the same control parameters as Series 500 controllers (B500,

B510, C540, C550, P570, P580).

11.4 Properties of the Controls

This section describes how to adjust integrated controllers. Depending on the features,
controllers are used for zone heating, charge control and controlled cooling.
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11.4.1 Smoothing

A heating program usually consists of ramps and dwell times. Overshooting is a likely
possibility when the program progresses from one segment to the next. In order to dampen
this tendency to overshoot, the ramp can be "smoothed" just prior to the transition into th
dwell time.

120
110

100 @

20

©)

Temperature

80
70
60
50
40

Time

Fig. 2: Smoothing the ramp time

Range Explanation

1 Normal course of the ramp

2 Smoothed range of the ramp

3 Normal dwell time
Caution

The ramp time can be extended when this function is activated, depending on the
smoothing factor.

The following steps must be performed to set the smoothing parameters:

Set smoothing B ADMINISTRATOR

Procedure Operation Display Comments

Select [Settings] s | Settings
Process documentation Calibration
? >

Control parameters. Contrel

n User aministration Extra functions
> >

Select [Control]
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Set smoothing

Procedure

Select [General]

Select [Smoothing]
and set the smoothing
factor

Save

B ADMINISTRATOR

Operation Display Comments

The changes are saved
automatically when you exit the
menu.

Caution
Calculation of the smoothing:

In case of a setpoint jump, the setpoint reaches, with a smoothing time of 30 seconds, after
30 seconds, 63 % of the target setpoint and, after 5 x 30 seconds, 99 % of the target
setpoint.

Equation:
Setvalue (t) =1—et/"

11.4.2 Heating Delay

Set heating delay

Procedure

Select [Settings]

Select [Control]
Select [General]
Select [Heating Delay]

and set the delay time

Save

56

If a furnace is loaded hot and with the door open, the cooling of the furnace will result in
intensive reheating and overshooting after the door has been closed.
This function can delay the switching on of the heating so that the heat stored in the furnace

first raises the temperature in the furnace again. If the heating switches on again after the
delay time, the heating need not reheat the furnace as much and overshooting is avoided.

ﬂ ADMINISTRATOR

Operation Display Comments

1z | Seftings
Process documentation Calbration
? ?

Control parameters. Contrel
> >

n User administration Extra functions
> >

The changes are saved
automatically when you exit the
menu.



11.4.3 Manual Zone

Display
Alin %

A2in %

0

0

100

10

10

100

20

20

100
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Caution

In order to be able to use this function the door switch signal ("Door closed" = "1" signal)
must be connected to an input of the controller module. The setting of the corresponding
input can only be performed in the service level and, hence must be set before the
controller leaves the factory.

Control

It is possible that for furnaces with 2 heating circuits that do not have their own multi-zone
control, different output powers are needed.

Using this function you can individually adapt the power of two heating circuits to the
process. The controller has two heating outputs whose ratio in relation to each other can be
set differently by the optional reduction of one output power. When shipped from the
factory, both heating outputs are set to 100 % output power.

The setting of the ratios of the two heating circuits and their output powers are shown in the
following table:
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

30 40 50 60 70 80 90 100 100 100 100 100 100 100 100 100 100 100

100 100 100 100 100 100 100 100 90 80 70 60 50 40 30 20 10 0

Example:

1) At the setting 200", the furnace is heated only through output 1 (A1), for instance for a
furnace for fusing applications, if only the ceiling heater is to be used and the side or floor
heater is to be turned off. Note that when operating with reduced heating power, the furnace
may no longer be able to reach the maximum temperature specified on the type plate!

2) At setting "100", the furnace is operated with both heat outputs without reduction, for
instance for an even temperature distribution when baking clay and ceramics.

3) At setting "0", output 1, for instance, the ceiling heater in fusing furnaces, is turned off.
The furnace is heated only through the heater attached to output 2 (A2), e.g. the side and
floor (see the furnace description). Note that when operating with reduced heating power,
the furnace may no longer be able to reach the maximum temperature specified on the type
plate!

The settings can only be saved globally and not program-dependent.

The following steps must be performed to set the function:
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Set zone control B ADMINISTRATOR

Procedure Operation Display Comments
Select [Settings] 3 | Seltngs - i This function can be parametrized

Process documentation alibration - - - -

S S only if the furnace is fitted with
Convetparamesrs this function.
> >
n User administration Extra functions

Select [Control] z | € Contrdl

General Smaathin
05 b &

R

Hoating delay
Start-up creuit s &z

Olf‘sel manual zone 7

0%
Charge control
> Apply actual value

Select [General]

Select [Offset Manual K Offset manus! zone v

Zone] and set the

offset 12 3 4 5 6 7 8 9 0 €

Save The changes are saved
automatically when you exit the
menu.

> Caution

Consult the furnace directions to determine which output (A1) (A2) is responsible for
which heating range. For furnaces with two heating circuits, Output 1 is always the upper
and Output 2 is always the lower heating circuit

11.4.4 Integrating the actual value as setpoint for the program start

Application of the actual value is a useful function to shorten heating up times.

Normally, a program starts at the start temperature that was entered in the program. If the
furnace is below the start temperature of the program, the specified ramp is still started and
the furnace temperature is not applied.

When deciding the temperature at which it will start, the controller always bases its
decision on which temperature is higher at that time. If the furnace temperature is higher,
the furnace starts at the current furnace temperature; if the start temperature set in the
program is higher, the program starts with the temperature that is set there.

This function is switched on when the controller is delivered.

With segment leaps actual value application is always activated. Therefore, segments may
be skipped with segment leaps.

Example:

A program with a ramp from 20 °C to 1500 °C is started. The furnace still as a temperature
of 240 °C. With activated take over actual value the furnace does not start at 20 °C but at
240 °C. The program can be substantially shortened.

This function is also used for segment steps and program changes in a running heating
program.
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The following steps must be performed to activate or deactivate the automatic take over

value:
Activate/deactivate automatic use of actual value ﬂ ADMINISTRATOR
Procedure Operation Display Comments

Select [Settlngs] HH Settings
Process documentation Caiibration
» >

Control parameters Control

n User administration Extra functions
> >

Select [Control]
Select [General]

Select/deselect [Use Actual

Value]

Save The changes are saved
automatically when you exit
the menu.

11.4.5 Controlled Cooling (option)

A furnace can be cooled in different ways. Cooling can be controlled or uncontrolled.
Uncontrolled cooling takes place with the cooling fan set at a fixed speed. Controlled
cooling also processes the temperature of the furnace and can set the correct cooling level at
all times with variable speed control or flap settings without the intervention of the
operator. Controlled cooling is necessary if the furnace is to use a linear cooling ramp that
is faster than the natural cooling of the furnace. This is possible only within the physical
limits of the furnace.

This controller is suitable for controlled cooling such as this. In a heating program,
controlled cooling can be switched on and off for specific segments. In addition to
activating a cooling function, the exhaust air flap must be opened permanently via an extra
function or a switch setting. A description of the extra functions and the functionalities or
other operating elements can be found in the separate switchgear description. Controlled
and uncontrolled cooling cannot be activated at the same time. Using these functions is
under the assumption that cooling is prepared in the furnace and activated in the controller
([SERVICE] menu). Otherwise, this option cannot be selected in program input.

We recommend that cooling be activated only in a cooling ramp (decreasing setpoint).

The controlled cooling is realized with the help of a tolerance band around the setpoint (see
the figure below). This tolerance band consists of 2 limit values that enclose a monitoring
range.

This range is uses as a hysteresis when switching between heating and cooling. The range
should not be too large. A range of 2 - 3 °C has proved to be practical.

If the furnace temperature exceeds the upper band (1), cooling is activated (a fan for
example) and all zones of the heating are switched off. If, during cooling, the furnace
temperature falls below the lower band (3), the cooling is switched off.
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If the furnace temperature is below the lower band (3), the heating is reactivated. If, during
heating, the furnace temperature rises again above the upper band (1), the heating is
switched off completely.

If there is a malfunction in the cooling thermocouple during active cooling, the system
switches over to the thermocouple of the master zone.

670

Temperature

570

550

Time

1A = upper band, 1B = setpoint, 1C = lower band, 1D = cooling, 1E = heating
Fig. 3: Switching between heating and cooling

Note

When the switchover from heating to controlled cooling is made, the | and D parts of the
controller are also deleted.

To observe the control parameters of controlled cooling, please read “Information Menu -
> Display PID Output”.

For controlled cooling, the thermocouple in the set master zone or a cooling thermocouple
connected especially for controlled cooling is decisive (this depends on the furnace model).
Documentation thermocouples or thermocouples from additional zones are not considered
here. This applies also if charge control is active.

If controlled cooling is selected for a program segment, the zone thermocouple is switched
to the cooling thermocouple for the complete segment. If no cooling thermocouple is
connected, the thermocouple from the master zone is used for controlled cooling.

With active controlled cooling with a separate cooling thermocouple, the display in the
main overview is switched to the temperature of the cooling thermocouple.

This does not apply if charge control is active. In this case, the temperature of the charge
thermocouple is displayed.

In the process documentation, the cooling temperature (with or without a separate cooling
thermocouple) is always recorded parallel to the control thermocouple and the cooling
output.

The controlled cooling can be parametrized in the [SETTINGS] menu.

This is done by performing the following steps:



Controlled cooling

Procedure

Select [Settings]

Select [Control]

Select [Controlled
Cooling] and switch
controlled cooling on
or off

Set the limit value for
heating

Set the limit value for
cooling

Save

MORE THAN HEAT 30-3000°C

B ADMINISTRATOR

Operation Display Comments

22z | Settings
Process documentation Calibration
> ’

Control pararmeters Control

. .

This parameter is visible only if
controlled cooling is available.

Activate controlled cooling here in
order to select it in the program.

The value is entered in Kelvin.
The value is entered in Kelvin.

The changes are saved
automatically when you exit the
menu.

Behavior in Case of Error

If the cooling thermocouple is defective, the thermocouple in the master zone is used. The
temperature in the zone with the defective thermocouple is shown with “-- °C”.

A defect is also displayed if no controlled cooling is selected.

11.4.6 Start-Up Circuit (Output Limit)

A temperature control always reacts to a deviation between setpoint and the actual
temperature value in the furnace. If this difference is large, the controller attempts to reduce
this difference by means of greater heating power. This can lead to damage to the charge or
the furnace.

This can have, for example, the following reasons:

e  Use a thermocouple with major imprecision in the lower temperature range (for
example type B)

e  Use of pyrometers that in the lower temperature range do not deliver a measurement
value

e  Use of thermocouples with heavy-duty protective tubes and, hence, longer delay time

In order to limit the power peaks of the heating system in the lower temperature range in
these cases, you are provided with the function "Start-Up Circuit/Output Limit". With this
function you can limit the controller output for the heating to a specified temperature
[LIMIT TEMPERATURE] to a specific output [MAX POWER] . Independent of the set
setpoint, the furnace does not heat up with more power than in the startup circuit.
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The following steps must be performed to set the startup circuit/power limit:

Set the start-up circuit/power limiter B ADMINISTRATOR

Procedure Operation Display Comments

Select [Settings] o2 | Settings
Process documentation Calibration
4 >

Control paramaters. Control

ﬂ User administration Extra functions
> >

Select [Control]

Select [Start-Up Circuit]
and switch the start-up
circuit on or off

Enter limit temperature

Specify maximum
power in [%]

Save The changes are saved
automatically when you exit the
menu.

The startup circuit analyzes the following thermocouples:
e  For asingle-zone control: The control thermocouple is monitored
e  For asingle-zone control with charge control: The control thermocouple is monitored

e  For a multi-zone control: All the zones are monitored individually. If a zone is below
the limit temperature, the output power of the corresponding zone is limited
correspondingly.

e  For a multi-zone control with charge control: In this combination, the startup circuit
behaves like a mult-zone controller.

11.4.7 Self Optimization

The behavior of controllers is determined by control parameters. The control parameters are
optimized to a specific process behavior. To allow furnace operation to be as rapid as
possible other parameters are used than those for an operation that is as precise as possible.
To simplify this optimization, this controller offers the option of an automatic optimization,
self-optimization. This does not replace the manual optimization and can only be used for
single-zone furnaces, not multi-zone furnaces.

The control parameters of the controller have already been set at the factory for an optimum
control of the furnace. If the control behavior must be adapted for your process, you can
improve the control behavior by means of a self-optimization.

The self-optimization takes place in a specific sequence and, in addition, can only be
performed, each time, for one temperature [OPT TEMPERATURE]. The optimization of
several temperatures can only be performed one after another.

Start the self-optimization only when the furnace is cooled down (T < 60 °C), since
otherwise false parameters are calculated for the control section. First enter the optimization
temperature. The self-optimization is performed in each case at approx. 75 % of the set
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Start auto-tune

Procedure

Select [Settings]

Select [Control]

Select [Auto-Tune]

Enter the optimization
temperature

Start auto-tune

MORE THAN HEAT 30-3000°C
value to prevent a destruction of the furnace, for example for the optimization of the
maximum temperature.

For some models, the self-optimization can take longer than 3 hours depending on the type
of furnace and temperature range. The control behavior can be worsened by a self-
optimization in other temperature ranges! Nabertherm assumes no liability for damages that
are caused by manual or automatic change in the control parameters.

For this reason, check the control quality after autotune by operating the furnace without
charge.
Note

Execute the autotune, if necessary, for several temperature ranges. Autotunes in lower
temperature ranges (< 500 °C/932 °F) can return extreme values depending on the
calculation procedure. Correct these values, as necessary, by a manual optimization.

Always check the returned by performing a test run.

The following steps must be performed to launch a self-optimization:

B ADMINISTRATOR

Operation Display Comments

iz | Settings
Process documentation Calibration
> >

Control parameters Control

ﬂ User administration Extra functions
> >

When this is confirmed, the
controller starts to heat the
furnace to the set temperature.

If self-optimization was started, the controller heats to 75 % of the optimization
temperature at full power. The heating process is then stopped and restarted at 100 %
power. This procedure is carried out twice. Self-optimization is then finished.

After the autotune has been completed, the controller ends the heating and enters the
calculated control parameters but not yet into the corresponding base point of the control
parameters.

To save the calculated parameters, open the autotune menu again and check the parameters.
Then you can select the base point in the same menu in which you want to copy the
parameters.
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Auto-tune: Check and save parameters B ADMINISTRATOR

Procedure Operation Display Comments

Wait until optimization is

finished (O

View and check the
determined control
parameters xp, Tn, Tv

(O

11.4.8 Charge Control

The cascade, charge or melting bath control system is a combination of two control circuits
which permits the temperature measured directly at the product being treated to be adjusted
very precisely and rapidly dependent on the furnace chamber heating. When the charge
control is turned on (cascade control) the temperature is measured by an additional
thermocouple directly at the charge, for example in an annealing box, and controlled in
relation to the furnace temperature.

Operation with Charge Control (cascade control)

When the charge controller (cascade) is turned on, both the charge temperature and the
furnace chamber temperature are measured. A setpoint offset is generated for the furnace
chamber, corresponding to the amount of the control deviation. This achieves a
substantially quicker and more precise temperature control at the charge.

© Setpoint charge

@® Setpoint furnace chamber

© Actual value furnace chamber
O Actual value charge/tank

© Setpoint offset

Operation with Charge Control (cascade control)

When the charge control (cascade) is switched off only the furnace chamber temperature is
measured and corrected. Since the charge temperature in this context has no influence on
the regulation, it approaches the program setpoint more slowly.
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> =

®Setpoint furnace
@Actual value furnace
1 ——— N ®Actual value charge/bath

As explained in the previous paragraphs, the charge controller influences the furnace
chamber controller to compensate the deviation between the thermocouple at the heating
elements and the thermocouple at the charge (e.g., in the middle of the furnace). This
compensation must be limited so that the furnace does not begin to vibrate.

The following parameter can adapted for this purpose:
Maximum Negative Output

The maximum negative offset that is transferred from the charge controller to the heating
controller/zone controller. Hence, the setpoint of the heating zone cannot become smaller
than:

e  Heating setpoint = program setpoint — maximum negative offset.
Maximum Positive Output

The maximum positive offset that is transferred from the charge controller to the heating
controller/zone controller. Hence, the setpoint of the heating zone cannot become greater
than:

e  Heating setpoint = program setpoint + maximum positive offset.
No I-Portion in Ramps

In ramps it is possible that the I value (integral portion of the output) of the charge
controller slowly builds up a lasting control deviation. For the transition into the dwell time
this cannot fall rapidly enough and the result may be an overshoot.

To avoid this effect, a build-up of the I-portion of the charge controllers in ramps can be
deactivated.

Example:

If for the charge setpoint 500 °C is pre-set, the furnace chamber can, for an optimum
control, accept a setpoint of 500 °C + 100 °C, i.e. 600 °C. The result is that the furnace
chamber can heat up the charge very rapidly.

Depending on the process and the charge, it may be necessary to change the offset values.
For example, a too sluggish control can be accelerated by a higher offset, or a too rapid
control can be slowed down. However, the offset should only be changed after consultation
with Nabertherm since the control behavior is largely determined by the control parameters
and not by the trim.
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Charge control

Procedure

Select [Settings]

Select [Control]

Select [Charge
Control]

Set the maximum
negative value

Set the maximum
positive value

Switch the | part of the
PID controller in
ramps on or off with
the function [I-
BLOCK FOR
RAMPS]

Choose whether a
negative value for
charge control is
permissible, even
outside the cooling
ramps. Parameter text:
[BLOCK
LOWERING]

Changes do not have to
be saved
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The following steps must be performed to set the charge control:

B ADMINISTRATOR

Operation Display Comments

z:: | Settings
Pracess documentation Caiibration
’ ’

Control parameters. Contrel

ﬂ User administration Extra functions
> >

The value is Range in which charge control
entered in may influence the heating zones.
Kelvin

The value is Range in which charge control
entered in may influence the heating zones.
Kelvin

Note: In some cases, this setting
results in the program not leaping
to the next segment. Then select
holdback mode [Manual]

Default setting: [YES]

Select [NO] only of you are clear
about the consequences on the
process.

Observe the information below.

They are saved immediately after
entry.

Additional Instructions:

e  When the charge control is active, the large temperature display of the main overview
is switched to the charge thermocouple.

e  The error analyses that are part of the charge control (for example, a pulled charge
thermocouple), are only activated if the charge control is activated in a running
program. If the charge thermocouple has an error, a switchover is made to the master
zone thermocouple and an error message is outputted. A program interrupt does not
take place.

e  The switchover between the control parameters, for example from Support point 1 to
Support point 2 conforms with the program setpoint, not with the actual temperature
value in the furnace.
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e  With activated charge control, it is recommended to use the holdback type “Auto” in
the program. If extended holdback is used, the offsets that are generated can result in
undesired warnings.

Limiting the Offset of the Charge Controller [BLOCK LOWERING]:

Charge control does not directly affect the heating; it influences the heating controller
indirectly via an offset on the program setpoint. This offset (output) is simply added to
(positive offset) or subtracted from (negative offset) the setpoint. A negative offset is
usually permissible only with decreasing (negative) ramps, as otherwise fluctuations would
occur.

Certain furnace series (such as tube furnaces) need the option that the negative offset is also
active during hold times or heating ramps. Otherwise, it could happen that the program
does not go to the next segment.

This release can be granted via the parameter [BLOCK LOWERING] = [NO] in the charge
control settings. This adaption should only be performed if it is necessary for the process.

11.4.9 Setpoint Offsets for Zones

With multi-zone furnaces it may be necessary to give the zones different setpoints.
Normally, all the furnace zones work with the setpoint that is generated from the heating
program. For example, if a zone does not have 600 °C has a setpoint as the other zones do,
but instead only 590 °C, this is possible using the "Zone Offset Set Value".

The following steps must be performed to enter setpoint offsets for one or several zones:

Enter setpoint offsets for one of more zones ﬂ ADMINISTRATOR
Procedure Operation Display Comments
Select [Settings] -

Select [Control]

Select ZONE
OFFSET SETPOINT

Select the zones and
their offset

Changes do not have
to be saved

z:: | Settings
Process documentation Caiibration
> >

Gontrol parameters Control

H User administration Extra functions
> >

The value is entered in Kelvin.

They are saved immediately after
entry.
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11.4.10 Holdback

To set the extended holdback, the zones to be monitored for the transition of a temperature
ramp can be defined in a hold time. Depending on how the furnace is equipped, you can
select a check of control zones 1-3, documentation thermocouples 1-3, cooling and charge.
To select the thermocouples, take the following steps:

Select the thermocouples to be monitored for extended holdback B ADMINISTRATOR

Procedure

Select [Settings]

Select [Control]

Select [Extended
Holdback]

Select or deselect the
thermocouple

Changes do not have
to be saved

Operation Display Comments

212 | Settings
Process documentation Calibration
’ >

Gontrol parzmeters Contrel
> >

ﬂ User administration Extra functions
> >

The selected thermocouples are
used for extended holdback.

They are saved immediately after
entry.

Caution!
If charge control is activated, it is not recommended that you select other thermocouples for
extended holdback.

11.5 User Administration
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The user administration allows certain operating functions to be protected by a password.
This means that an operator with basic rights cannot change any parameters.

For this purpose 4 user levels are available:

User Description Passwords (default
setting)
OPERATOR Operator 00001*
SUPERVISOR Person in charge of process 000021
ADMINISTRATOR Person with responsibility 00003*

for the system

SERVICE Only for ekl
Nabertherm Service

Reset passwords Available on request Fkkkk

L For security reasons, we recommend that passwords be changed when the furnace is
started up for the first time. To do this, you must be in the user level where you can
change the password for the respective user level (see “Change User Administration
According to Requirements”).
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The rights of the individual users are assigned as follows:

User

OPERATOR

SUPERVISOR

ADMINISTRATOR

Assignment of rights

View overviews

Operate extra functions manually

Unlock controller

Load, view, start, hold and stop the program
Select language

Initiate export files

Select user, reset all passwords and change the password
for the operator

Read out the information menu
All rights of the [Operator], plus
Segment jump

Change current program

Enter, delete, and copy programs
Switch on controller lock
Upload process documentation
Set date and time

Change the password for the supervisor and log out the
user

Switch on operating lock

All rights of the [Supervisor], plus
Enable/disable interfaces (USB/Ethernet)
Calibration

Controller smoothing

Set delay after door is closed

Set control parameters

Set manual zone control
Enable/disable actual value application
Set controlled cooling

Set start-up circuit

Carry out self-optimization

Set zone offsets

Set charge control
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User Assignment of rights
Change extra functions
Change alarm functions
Change gradient monitoring
System: Temperature unit, date and time format
Set interfaces
Set power failure behavior (only operating mode)
Import parameters and programs via USB flash drive
Log on modules
Change the administrator's password and reset passwords
Define standard users
Define logout time
Reset passwords of other users individually
Define who may change the active program

Define who may create the app TAN

User Registration

> Note — Quick log in for users

To log in as a user quickly, go to the status bar. To do this, pull down the top tab. Press
the user icon. The user selection view opens.
Select the respective user and then enter the password.

You can log-on a user without using the quick selection by carrying out the following steps:
Linle Lo ((Lsely J2ve) B oreraToRISUPERVISOR/
ADMINISTRATOR

Procedure Operation Display Comments

s Settings
Pracess socumentation Calbration
- > >
s ontrol
>

Select [Settings]

Select [User
Administration]

Select user

Enter password OPERATOR If you enter an incorrect password, a
SUPERVISOR warning will be issued [PASSWORD
ADMINISTRA INCORRECT].
TOR
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Changes do not have
to be saved

Change user administration according to requirements

Procedure

Select [Settings]

Select [User
Administration]
—>[User Level]

If required, change the
password of a user.
Select the user and
enter the new
password twice.

Select [User
Administration]
—>[User Rights]

If necessary, change
the [Logoff Time]

Select [Standard user]

Activate
[OPERATION
LOCK]: Select this
parameter to activate a
basic operation lock
for the operator

[Change active
program]

If necessary, reset the
passwords of all users
with [PASSW RESET
CMPL]

Changes do not have to
be saved

MORE THAN HEAT 30-3000°C

They are saved immediately after entry.

Adopting User Administration by Needs

To adapt the user administration to their needs, please perform the steps described below.
Here, the time can be set after which the user is automatically logged off again. Equally, the
user level can be set to which the controller returns after the log-off [STANDARD USER].
That means, which functions are available without having to register.

Operation

o

ﬂ ADMINISTRATOR

Display Comments

z:: | Einstellungen
Prozessdokumentation Kalibriarung

> >

Regelparameter Regelung
> >

H Benutzerverwal Itung Extrafunktionen
> >

- Display current user

- Log out current user (standard user
is activated)

- Select user

Only users themselves can change
their passwords (Operator,
Supervisor, Administrator).

Note down the changed
passwords

The standard user is the user that is
active automatically when the
controller is switched on.

See “Continuous Controller
Lock”.

The user set here is allowed to create
and change programs.

Request the necessary password
from Nabertherm Service

They are saved immediately after
entry.
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Rights of the individual users for rights management

Function Operator Supervisor Administrator
Change User X X X
Reset all passwords X X X
Switch on operating lock - X X
Log out current user - X X
Log out standard user - - X
Change logout time - - X
Reset operator’s password - - X

Reset supervisor’s password = =

Reset administrator’s password - - X
Change operator’s password X - -
Change supervisor’s password - X -
Change administrator’s password - - X
Define which users may change the active program - - X
Define which users may view the app TAN - - X

11.6 Controller Lock and Operation Lock

11.7 Permanent Lock (Operation Lock)

To prevent operation of the controller permanently, use the function [Operation Lock]. This
prevents any access to the controller, even if no program has been started.

The supervisor or administrator can activate the operation lock in user administration with
the parameter [Operation Lock].

The operation lock is effective when the user is logged off automatically or manually. The
operation lock is also activated when the controller is switched on.

A password prompt is displayed for every operation step. Enter the password for the
required user.
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Activate operation lock

Procedure

Select [Settings]

Select [User
Administration]

Select [User Rights]

Select [Operation
Lock]

The controller lock is
shown by an icon in the
status bar

Unlock operation

Operation

o

Display

21 | Settings

Process documentation

Control parameters. Control

,

Select yes/no

D

Enter the

required user
name and
password

11.7.1 Locking the Controller While a Program is Running
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B ADMINISTRATOR

Comments

If you select [yes], the controller
is locked after you switch it off
and on again and also after you
log off.

If you want to prevent a program being interrupted deliberately or inadvertently while it is
running, this can be done by locking the controller. The lock prevents input on the
controller.

Operation can be released only when a user logs on (operator, supervisor, administrator)
with his/her password.

To lock the controller, take the following steps:

Lock controller

Procedure

Select [Furnace]

In the context menu, select
[Lock Controller]

The controller lock is shown
by an icon in the status bar

Operation Display
HEE PROGRAM2 ¢ = =
EEE n p— )
EENE
0 3¢ > 00:25

[

[

n

D

: [
> 00:10

200°C - 200°C

B OPERATOR
Comments

A heating program must
have been started.

If the controller is locked,
the selection “unlock™ is
available, which unlocks the
controller when the
administrator password is
entered.
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Unlock controller

Procedure

Select [Furnace]

Select the context
menu
[Unlock controller]

Select the standard
user and enter the
password

To unlock the controller, take the following steps:

B SUPERVISOR
Operation Display Comments
EENR PROGRAM 2 4 ~ = i« @
mEm a L oy
EENR

> % 00:25

If the controller is locked, the
selection [Unlock controller] is
available, which unlocks the
controller when the administrator
password is entered.

11.8 Configuring the Extra Functions

Besides heating, many furnaces support additional functions such as exhaust-air flaps, fans,
solenoid valves, optical and acoustic signal (see, as necessary, addition instructions for the

extra functions). For this purpose, each segment offers an opportunity to enter values. How
many extra functions are available depends on the furnace design.

With this controller, in the basic configuration, optionally, up to 2, with additional modules,
up to 6 extra functions, depending on the program, can be switched on or off in the
segments.

Extra Functions Are for Example
e  Activating a fresh-air fan

e  Activating an exhaust air flap

e  Activating a signal lamp

If you want to deactivate or rename individual functions, perform the following steps.

11.9 Hide or Rename Extra Functions

Deactivate or rename extra functions

Procedure

Select [Settings]

Select [Extra
Functions]

Select extra function
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B ADMINISTRATOR

Operation Display Comments

=2z | Settings
Process documentation Calibration
> >

Contral paraineters contrel

n User administration Extra functions
> >

Extra function 1-2
(P5xx = 1-6)



Switch extra function
on or off

Select a pre-defined
name with icon for
the extra function

If required, edit the
selected name

Changes do not have
to be saved
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If you change the name of the
extra function, the icon is not
changed.

They are saved immediately
after entry.

11.9.1 Manually Operating Extra Functions During a Running Heating Program

The following steps must be performed if you want extra functions to be manually switched

on during a running heating program.

Use extra functions during a current heating program

Procedure Operation Display
Select [Furnace] ®m = n PROGRAM 2 4 = E
HENR -
B 200°C
EEE = 200°c

> > 00:25
Select [Control = /2 Control extra functions
Extra - . _
R ) [t | Exhaust air flap
Functions] in
the context
menu | 4| Fresh-air flap
If required, Choose from the The selection field changes color
change the selection field
status of the next to the
extra function statuses
[Auto]/[Off])/[ON]

B OPERATOR

Comments

< @ > A heating

P 50 program must
200°C — 200°C

have been started.

A list of available
extra functions is
displayed

The extra function has now been changed manually. There are three statuses available for extra

functions

AUTO The extra function is controlled only by the extra functions defined in the heating

program

OFF  The extra function is switched off regardless of the heating program
ON The extra function is switched on regardless of the heating program
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Caution

Please check what the effects of a manual setting and resetting of an extra function will
have on your charge before you do it. Weigh the advantage and the damage carefully
before manually intervening.

11.9.2 Manually Operating Extra Functions According a Heating Program

The following steps must be performed if you do not want extra functions to be manually
operated during a running heating program.

Use extra functions when no heating program is running B oreraToR
Procedure Operation Display Comments
Select EEE H Nabertherm 01 =
EENE
[Fumace] EEE FIRST FIRING
Thu, 16.09.2021 @ 26 DC
221
&
Select [Control : < Control extra functions
Extra = | Exhaustair
. . Xhaust air tla
Functions] in 7 ’ °
the context o
menu | #4| Fresh-air flap 0
o
If required, Choose from The selection field changes color
change the the selection

status of the
extra function

Reset extra
functions
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[

field next to
the statuses
[Auto/Off/On]

The extra function has now been changed manually. There are three statuses available for extra
functions

AUTO The extra function is controlled only by the extra functions defined in the heating
program

OFF  The extra function is switched off regardless of the heating program

ON The extra function is switched on regardless of the heating program

Extra functions that have been set manually are reset either with [AUTO] or [OFF]. Extra
functions that have been set manually are also reset at:

e Program start

e Segment change

e Program end

Caution

Please check what the effects of a manual setting and resetting of an extra function will
have on your charge before you do it. Weigh the advantage and the damage carefully
before manually intervening.
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11.10 Alarm Functions
11.10.1 Alarms (1 and 6)

This controller has 6 freely configurable alarms. An alarm triggers a response in a certain
situation. An alarm can be changed flexibly.

Parameters of the alarms:

Parameters
[SOURCE] Cause for the alarm:

[BAND ALARM]: A tolerance band is exceeded or
undershot. Evaluation is relative to the current setpoint.

[MAX]: A temperature limit is exceeded. The evaluation
relates to the absolute actual temperature

[MIN]: A temperature limit is undershot. The evaluation
relates to the absolute actual temperature

[PROGRAM END]: The end of the program is reached

[A1]-[A6]: These two signal sources are linked with
inputs in the module configuration. Only Nabertherm can
make this link.

[Al inverted]-[A6 inverted]: These two signal sources are
linked with inputs in the module configuration and are
then inverted. Only Nabertherm can make this link.

[RANGE] Range in which monitoring is to take place

[HOLD TIME]: A hold time has the same start and target
temperatures

[RAMP]: The start and target temperatures differ in a
ramp

[PROGRAM]: For hold times and ramps; in other words,
during the complete program

[ALWAYS]: Regardless whether a program is active or
not.

[LIMITS] Depending on the source, additional limit values are
queried

[LIMIT MINJ:

With source = [BAND ALARM]:

Lower limit relative to the setpoint. [0] deactivates
monitoring

With source = Min/Max:

Absolute lower limit temperature

[LIMIT MAX]:

With source = [BAND ALARM]:

Upper limit relative to the setpoint. [0] deactivates
monitoring

With source = Min/Max: Absolute upper limit
temperature

7
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Parameters

[DELAY]

[TYPE]

[RESPONSE]

Time that the alarm is to be delayed in seconds

Definition whether the alarm reaction has to be
acknowledged before it is reset. It is also defined here
whether a warning is to be output.

[GOING]. If the alarm is no longer present, the reaction is
automatically reset. No warning is displayed.

[GOING+REPORT]: If the alarm is no longer present, the
reaction is automatically reset and must be acknowledged
by the operator. A warning is displayed

[SAVE+REPORT]: If the alarm is no longer present, the
reaction is not automatically reset and must be
acknowledged by the operator. A warning is displayed

Response to the alarm. If the alarm condition is fulfilled,
the following reactions are possible:

[RELAY ONLY]: A relay is set. This relay must be
configured in the module configuration

[ACOUSTIC ALARM]: An acoustic alarm is output. The
acoustic alarm has additional parameters

[PROGRAM STOP]: The current program is interrupted
[HOLD]: The current program is paused

[HOLD HEATING OFF]: The current program is paused
and the heating is switched off. The safety relay is also
deenergized.

Alarms can be configured as follows:

Configure alarms

Procedure

Select [Settings]

Select [Alarm Functions]

Select an alarm

Select [SOURCE] and set the
required mode

Select [RANGE] and select the
required range
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Operation

o

Alarm 1-6

Display

1z | Seftings

Pracess documentation Calibration

B ADMINISTRATOR

Comments

> >

Control paramters. Control

> >

ﬂ User administration Extra functions
> >

In the “Settings” menu, scroll down
to [Alarm Functions]



Configure alarms

Procedure

Select [LIMIT MAX] and
enter the required value

Select [LIMIT MIN] and enter
the required value

Select [DELAY] and enter the
required value

Select [TYPE] and enter the
required value

Select [REACTION] and enter
the required value

Validity of the Band Alarm and the Min/Max Analysis:

Below you can see a table showing which thermocouples are monitored by a band alarm.

Furnace has 1 zone

Operation

Furnace has 1 zone and active charge control

Furnace has several zones

Furnace has several zones and active charge

control

Segment with controlled cooling and separate

cooling thermocouple

Segment with controlled cooling without

separate cooling thermocouple

Display

The control thermocouple is monitored

Charge thermocouple is monitored

NGBETITTT .

MORE THAN HEAT 30-3000°C

ﬂ ADMINISTRATOR
Comments

The visibility of the
parameter depends on the
selected source

The visibility of the
parameter depends on the
selected source

Do not set the time too
short so that fluctuations in
the process do not cause
false alarms.

Master control thermocouple is monitored

Charge thermocouple is monitored

When cooling is enabled, the separate cooling thermocouple is

monitored

When cooling is enabled, the master control thermocouple is

monitored

An optional documentation thermocouple is not included.

11.10.2 Acoustic Alarm (Option)

The acoustic alarm is one of the possible “reactions” in alarm configuration. The
parameters of the acoustic alarm allow the operator to set certain additional properties.
Regardless of the configuration, the output where the acoustic alarm is connected can be

output constantly, at intervals or with time limits.

The acoustic alarm is acknowledged by acknowledging the error message.
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Configure alarms

Procedure

Select [Settings]

Select [Alarm Functions]

Parameters
[CONSTANT] In case of alarm, a continuous alarm signal is generated.

[LIMITED] The alarm signal is interrupted after a preset time and,
then, remains turned off.

[INTERVAL] The alarm signal is turned on for a preset time and then
turned off for this preset time. This procedure repeats.

The acoustic alarm can be set as follows:

ﬂ ADMINISTRATOR

Operation  Display Comments

22z | Settings
Process documentation Calibration
’ ’

Control parameters. Control

n User administration Extra functions
> >

Select [ACOUTSIC ALARM]

Select [MODE] and set the See description above

required mode

Set the duration

Changes do not have to be
saved.

The effect of this duration
depends on the selected
mode (see above)

11.10.3 Gradient monitoring
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Gradient monitoring monitors the rate at which a furnace heats up. If the furnace heats up
faster than set in the limit value (gradient), the program is interrupted.

What is decisive for a reliable analysis of the gradients is the time interval in which the
gradient is repeatedly recalculated (sample interval). If it is too short, the gradient alarm is
sensitive to fluctuations of the control or the furnace and probably will be triggered too
soon. If the sampling interval selected is too long this may also have an impact on the
charge or the furnace. This is why the right sampling interval must be calculated by trial
runs.

In addition to the sampling interval, a delay of the alarm can be activated. For example, a
delay of "3" means that only after 3 measurement cycles have been recognized as having
excessive gradients does a reaction take place.

In order to avoid faulty measurements in the lower temperature range, a lower limit
temperature can be selected for the analysis.

In the case of multi-zone furnaces and furnaces with charge control, always only the master
zone (guide zone) is analyzed.



Set gradient monitoring

Procedure

Select [Settings]

Select [Alarm Functions]

Select the [GRADIENT
MONITORING] menu

MORE THAN HEAT 30-3000°C

After a gradient alarm, the first sample interval that does not return a gradient exceedance
restarts the heating program. The furnace runs again.

The warning for the gradient alarm can be deleted by switching the controller off and on
again.

The following steps must be performed to set the gradient monitoring:

B ADMINISTRATOR

Operation  Display Comments

1z | Seftings
Process documentation Calibration
> >

Control parameters. Contrel

n User acministration Extra functions
> >

Switch monitoring on or off

Set the minimum temperature for e.g., 200°C
monitoring

Set the permitted gradient e.g., 300°C/h
(temperature rise)

Checking interval (length of the e.g., 60 seconds

measurement cycle)

Set the alarm delay

The delay defines the
number of measurement
cycles that take place
before the alarm is
activated.

Changes do not have to be saved.

Caution

This function contributes to protecting the charge and the furnace. A use for the avoidance
of dangerous conditions is not permissible.

11.10.4 Examples of Alarm Configuration

Example: External error

Below is some help to parameterize frequently occurring alarms. These examples are for
illustration purposes only. The parameters may have to be adjusted to the specific
application:

To adjust the alarms, remember to log on as [ADMINISTRATOR].

An external error, e.g. a temperature switch signals an over-temperature by closing a
contact. This should result in a program interrupt.
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Function

External fault

Source Range Limits Delay Type!  Reaction
Al Always - 2s Save + [PROGRAM
Report  INTERRUPT]:

Explanation: The source of the alarm is an input that was linked to [A1], which is evaluated
[always], that is, during ramps and hold times. After a delay of [2 seconds], a reaction that
must be acknowledged S = [Save], namely [Program interrupt], is triggered with a clear text
message M = [Report].

The output configuration of an acoustic alarm must be set at the factory.

Examples: Cooling water monitoring

Function

Cooling water
monitoring

Acoustic alarm

When the cooling water flow of a furnace is monitored. After a flow switch is triggered, the
program will be held up and the heating turned off. An acoustic alarm will signal an error.

Source Range Limits Delay Type! Reaction

Al Always - 2s Save + [HOLD-HEATING OFF]
Report

Al Always - 2s Save + [ACOUSTIC ALARM]
Report

Examples: Monitoring of an external vacuuming

Function

External extraction

Acoustic alarm

For certain processes it is important that during the heating program an external venting is
switched on. This should be monitored by the controller and the program interrupted, if
necessary, if the venting has not been switched on. In addition, an acoustic alarm should
signal the error.

Source Range Limits Delay Type! Reaction

Al Always - 120s Save + [PROGRAM
Report INTERRUPT]:

Al Always - 120s Save + [ACOUSTIC ALARM]
Report

Explanation: The source of the alarm is an input that was linked to [A1], which is
evaluated [always], that is, during ramps and hold times. After a delay of [120 seconds], a
reaction that must be acknowledged S = [Save], namely [Program interrupt], is triggered
with a clear text message M = [Report].

The output configuration of an acoustic alarm must be set at the factory.

Example: Relative Over-Temperature Monitoring

Function

Relative

Temperature
Monitoring
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A dwell time should be monitored. Here, the program setpoint should not be exceeded by
more than 5 °C.

Source Range Limits Delay Type? Reaction

Band Hold time Max=5° 60s Transient [HOLD-HEATING
Min = - + Report  OFF]
3000°

Explanation: The source of the alarm is band monitoring [Band], which is [always]
evaluated, that is, during ramps and hold times. After a delay of [60 seconds], a reaction
that must be acknowledged [Transient], namely [Program interrupt], is triggered with a
clear text message M = [Report].



11.11 Network Failure Behavior Settings
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In case of a power outage, no heater power remains. Hence, any power outage has an
impact on the product in the furnace.

The behavior of the controller d
But you can always change this

There are 4 modes available:

Mode
Mode 1

Mode 2

Mode 3

Mode 4

Caution

After a power outage the progr
continued at the same rate.

Power outages < 5s are always

The behavior after power outag

Set power outage

Operation

Q

Procedure

z:: | Settings

Select [Settings]

Control

Select [Power Outage]

If required, set the mode for
power outage behavior as
described in the table above

Display

Process documentation

uring a grid power outage has been preset at Nabertherm.
behavior to suit your own needs.

Parameter

[CANCEL]:
If there is a power outage, the program is canceled.

[DELTA T]

When the power returns, the program continues if the
furnace has not cooled too much [<50 °C/90 °F].
Otherwise the program is canceled.

The program is always canceled below a limit temperature
[T min = 80 °C/144 °F].

[TIME] (pre-selection)

When the power returns, the program continues if the
power was not out for longer than the set time [max.
power outage time 2 minutes]. Otherwise the program is
canceled.

[CONTINUE]
When the power returns, the program always continues.

am, i.e. the remaining run time of the dwell time, is

continued.

e can be set as follows:

B ADMINISTRATOR

Comments

Calibration

parameters
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Set power outage B ADMINISTRATOR

Procedure Operation  Display Comments

Changes do not have to be
saved.

11.12 System Settings

11.12.1 Setting Date and Time

This controller needs a real-time clock for saving process data and the setting of a starting
time. This is buffered with a battery in the operating housing.

There is no automatic reset from daily saving to standard time. The time must be reset
manually.

The time may only be reset if no program is active to avoid irregularities during the
recording of process data.

The following steps must be performed to set the time and the date:

Set date and time B SUPERVISOR

Procedure Operation  Display Comments

Select [Settings] 22 | Settings
Process documentation Calibration
> >

Control parameters. Control

n User administration Extra functions
> >

Select [System]
Select [Date and Time]

Set the time and date

Changes do not have to be

saved.
Caution
The operating life of the battery is approx. 3 years. When the battery is replaced the time
N A setting is lost. Battery type: see "Technical Data".

11.12.2 Setting the Date and Time Formats

The date can be entered/outputted in two formats:
e DD.MM.YYYY - Example: 28.11.2021
e MM-DD-YYYY - example 11.28.2021

The time can be entered either in a 12-hour or a 24-hour format.
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The following steps must be performed to set these formats:

Set the date and time format (12h/24h)

Procedure Operation

0

Select [Settings]

Select [System]

Select [Date Format] and/or
[Time Format]

Changes do not have to be
saved.

11.12.3 Language Setting

B ADMINISTRATOR

Display Comments

zz: | Settings

Process documentation Calibration

Control parameters. Control

N 5

Date format 1: DD-MM-YYYY
Date format 2: MM-DD-YYYY

Time format: Choose between 12 and
24 h display

The available languages can be selected on the display/screen. When you are making your
selection, a list of the available languages is displayed.

The language is selected via the wizard at initial set-up.

You can set the language without using the quick selection by carrying out the following

steps:

Set language

Procedure

Select [Settings]

Q

Select [System], then
Language

Select the language

Changes do not have to be
saved.

Operation

H OPERATOR
Display Comments

21 | Settings

Process documentation Calibration

Control parameters. Control

H User administration Extra functions
> >
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11.12.4

Setting Display Brightness

With this controller, the display brightness can be adjusted continuousy in percentages.

Setting display brightness

Procedure Operation  Di

0

Select [Settings]

Select [System], then Language
Select [Display Brightness]

Enter the brightness value as a
percentage.

Save the changes.

v

11.12.5 Change Temperature Uni

H OPERATOR

splay Comments

=:r | Seftings

Pracess documentation

Control parameters

t (°CI°F)

This controller can display two temperature units:

°C (Centigrade, def
°F (Fahrenheit)

ault setting)

After a reset, all the inputs and outputs of temperature values are displayed in the
corresponding unit, and/or entered. Only the inputs in the service area are not reset.

The following steps must be performed to change the temperature unit:

Change the temperature unit (°C/°F)

Procedure Operation

2

Select [Settings]

Select [SYSTEM] and then
[TEMPERATURE UNIT]
Select temperature unit °Cor°F

Switch on/off decimal place
display

Changes do not have to be saved.
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11.12.6 Setting the Interface

There are 2 ways to record process data:

Data recording using the USB interface

Onto a USB stick via the USB interface

Interface USB 2.0
Memory capacity upto2TB
File system FAT32

Data recording via Ethernet interface

Recording with the VCD process data software via an optional
% Ethernet interface. Files cannot be stored in a network folder or

on an external hard drive.

The Ethernet interface, in contrast to the USB interface, requires additional settings to be
connected to a network.

These are:

Required settings if an Explanation

Ethernet interface is used

DHCP Mode for address assignment

IP address Address of the Ethernet interface. Network subscribers
may not use the same IP address

Subnet mask Mask for describing the address space

Gateway Address of the active node

DNS server Server address for name resolution

Host name Default setting: [serial number]
8 characters must be entered. Entry must be in Latin
characters

Communication port Port 2905

> Caution

Consult your network administrator about the settings.

The use of this interface is not possible in connection with IPv6. Connect the controller to
an existing network without knowledge about this network can lead to malfunctions in the
network.
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The following steps must be performed to set these parameters:

Set the data interface (USB/Ethernet)

Procedure

Select [Settings]

Select [SYSTEM] and then
[INTERFACES]

Select [DHCP] and the address
assignment mode

Select [IP ADRESS] and enter
the IP address

Select [SUBNET MASK] and
enter it

Select [GATEWAY] and enter it

Select [DNS SERVER] and enter

it

Enter [HOST NAME]

Changes do not have to be saved.
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Operation

0

Display

iz | Seftings

Pragess documentation

Control parameters

ﬂ ADMINISTRATOR

Comments

DHCP = Yes: The
address of the controller
is provided via the
customer’s DHCP server

DHCP = No: The address
is entered manually

If you are unsure, ask
your IT department about
network integration.

If you are unsure, ask
your IT department about
network integration.

If you are unsure, ask
your IT department about
network integration.

If you are unsure, ask
your IT department about
network integration.

If you are unsure, ask
your IT department about
the host name.

8 characters must always
be entered. This name is
also used for the data
folder on a USB flash
drive.

Note! Names can be
entered only with Latin
letters.
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Sample Configuration with DHCP Server (only available with router or in larger networks)

DHCP

IP address
Subnet mask
Gateway
DNS server

Host name

> Note

Yes (with assigned IP address)

Default setting: [serial number]

8 characters must be entered. Entry must be in Latin
characters.

Configure the DHCP server so that it always allocates the same IP addresses to the
controllers. If a controller changes its IP address, it can no longer by found by the VCD

software.

Sample Configuration with Fixed IP Address (for example, in small networks)

DHCP
IP Address

Subnet Mask
DNS Server

Host Name

No

192.168.4.1 (PC with VCD software)
192.168.4.70 (Furnace 1)
192.168.4.71 (Furnace 2)
192.168.4.72 (Furnace 3) ...

255,255,255.0
0.0.0.0 (no DNS server) or 192.168.0.1 (example)

Default: [serial number]
The name is user defined (Latin letters).

The number of entered characters must always be 8. The
entry can only be made in Latin letters.
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11.12.7

Setting the Wi-Fi Interface

This controller can be connected with the Internet via Wi-Fi in order to open the furnace
status with the “MyNabertherm” app.

Setting the Wi-Fi interface

Procedure

Select [Settings]

Select [SYSTEM] and then [Wi-
Fi Interface]

Switch the interface on/off with
[Enable Wi-Fi]

Wi-Fi connected

Select [SSID] and enter the name
of a Wi-FI network.

Select [Password] and enter the
network password.

Select [Encryption]

Select [Set up Wi-Fi] to start the
Wi-Fi setup wizard.

Select [Create app TAN] to
connect a furnace in the
“MyNabertherm” app.

Select [App connections] to
delete linked users.

Wi-Fi IPv4 address

Wi-Fi MAC address

App server status

You do not have to save the
changes.
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Operation Display

1z | Seftings
Pracess documentation
> >

Control paramters. Control

, ,

Display: connected / not connected /
disabled

o None
o WPA1
o WPA2

e.g., 172.25.152.65

connected / not connected

ADMINISTRATOR

Comments

Display the connection
status

If you are unsure, ask
your IT department
about connection data.

If you are unsure, ask
your IT department
about connection data.

If you are unsure, ask
your IT department
about connection data.

If you are unsure, ask
your IT department
about connection data.

Follow the instructions
in the “MyNabertherm”

app

Display the Wi-Fi
network address

Display the Wi-Fi MAC
address

Display the connection
status for the app server



Menu item
Enable Wi-Fi
Wi-Fi connected
SSID
Password
Encryption
Set up Wi-Fi
Create app TAN
App connections
Wi-Fi IPv4 address

App server status

[
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The rights that are required for the individual settings of the Wi-Fi connection can be seen
in the following table:

Display/Information Rights to User
read/write
on/off Read =

Write Operator

Connected / not connected / Read User “Change Wi-Fi”
disabled ]

Write Operator

Name of Wi-Fi network Read Operator
Select User “Change Wi-Fi”

Wi-Fi key Read (not plaintext) Operator
Write User “Change Wi-Fi”

None / WPA 1/ WPA 2 Operator

User “Change Wi-Fi”

As with initial start-up User “Change Wi-Fi”
User “Change Wi-Fi”

Display TAN User “Change Wi-Fi”

Administrator

Connected e-mail addresses Operator
Operator
Assigned IP address Operator

User “Change Wi-Fi”
Connected / not connected User “Change Wi-Fi”

User “Change Wi-Fi”

Note

The user “Change Wi-Fi” is the user who was set in “User administration” - “User
rights” = “Change Wi-Fi”.

11.13 Importing and Exporting Process Data, Programs and Parameters

[

Note

If you do not have a functioning USB flash drive, you can purchase one from Nabertherm
(part number 524500024) or download a list of tested USB flash drives. This list is part of
the download file for the NTLog function (see information in “Saving Data on a USB
Flash Drive with NTLog”). The corresponding file is called: “USB flash drives.pdf”.

All the data in this controller can be saved on a USB stick (exported) or loaded (imported).
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The following parameters are not taken into account for a parameter import:

Controller type (User: [Service])

Maximum possible temperature of the furnace (User: [Service])
Information from the info-menu

Passwords of the users

Furnace power (User: [Service])

Various monitoring parameters (over-temperature)

Saved data after a complete export on the USB stick

Programs File: [HOSTNAME]\PROGRAMS\prog.01.xml
Control File: [HOSTNAMEN\SETTINGS\parameter.pid.xml
Parameters

Settings File: [HOSTNAMEN\SETTINGS\parameter.config.xml
Malfunctions File: [HOSTNAME]\ERRORLOG\dump.error.xml

Process Data File: [HOSTNAMENARCHIVE\20140705_14050102_0001.csv
Import Folder Folder \IMPORT\...

The control parameters, settings and programs can also be individually exported or
imported. When a complete export is performed all the files are saved on the USB stick.

The use of this function can be best explained by several examples:

Example 1 - Import of Programs:

Three identical furnace should always be operated with the same program. The
program is prepared using the controller, exported to a USB stick and re-imported to
the other controllers. All controllers receive the same programs. Before importing, the
exported data must always be copied to the IMPORT folder.

Make sure that the prepared programs do not include any temperatures higher than the
maximum temperature of the furnace. These temperatures will be not be accepted. The
maximum number of controller segments and programs must not be exceeded. A
message shows whether the program was imported successfully.

Example 2 - Import of PID Parameters:

The control parameters of a furnace are optimized based on a temperature uniformity
measurement. The control paramets can then be transferred to other furnaces or
simply archived. Before importing, the exported data must always be copied to the
import folder.

Example 3 - Forwarding the data by email to Nabertherm Service:
In case of a service incident, Nabertherm Service requests that you save all the data to
a USB stick. Then simply forward the data by email.

> Note

If the controller breaks down, all the settings that the operator has entered are lost. The
complete export of the data to a USB stick permit this data to be backed up. It can then be
simply imported to a new, equivalent controller.
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Caution
Files that you want to import must be saved on the USB stick in the folder "\IMPORT\".

Do NOT create this folder in an exported folder of a controller. The "Import"” folder must
be on the top level.

When you perform an import, all the files in this folder are imported.
NO subfolders may be used!

Note

If you want to import files into the controller, the import process can fail if these files
were previously changed. The import files must not be changed. If the import is not
successful, make the necessary changers directly in the controller and export the files
again.

Note

When you insert the USB flash drive, you will be prompted to decide what to save. A
message is displayed while the operation unit writes or reads data. This can take up to 45
seconds. Do not remove the USB until the message is no longer displayed.

For technical reasons, all archive files on the controller are synchronized. Therefore, the
time can vary depending on the size of the files.

IMPORTANT: Do not connect a PC, external hard drive or other USB
host/controller here — under certain circumstances, you could damage both devices.

The following steps must be performed to export or import the data onto a USB stick:

Export or import data to a USB flash drive B OPERATOR/
ADMINISTRATOR

Procedure Operation Display Comments

Plug the USB into the connection/socket in You must wait until the icon for the

the front of the controller \L\Q/ USB stops flashing.

Select [Settings]

Select [SYSTEM] and then

[IMPORT/EXPORT]

o

IMPORT is permitted only for
[ADMINISTRATOR] users

Select which data is to be imported or

exported
Wait until the icon for the USB stops
flashing.
After importing parameters, switch the See:
controller off, wait 10 seconds and switch - Switching Controller/Furnace
it on again Off
- Switching Controller/Furnace
On

After importing PID parameters and
programs, a restart is required.
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Export or import data to a USB flash drive

Procedure Operation Display

Changes do not have to be saved.

11.14 Registering Modules

B OPERATOR/
ADMINISTRATOR

Comments

If components, such as a control module or a control unit, are replaced, the modules have to
be registered. This procedure is required to assign the module address to the control
module. When a furnace is delivered, Nabertherm has already registered the modules.

Perform the following steps to register a module:

Registering a module

Procedure Operation

z:: | Settings
Process documentation
>

Control parameters. Control

.

Display
Select [Settings]

Extra functions

Select [SERVICE]

Select [MODULE
CONFIGURATION]

Select the desired module.

Select [ADD MODULE]

Press the small button on the
top of the control module. You
can access this via a small hole
below the LED on the control
module in the switchgear. Use
a paper clip (if necessary,
pinch off the thick end)

When the module has been
registered, assign an address to
the module

Changes do not have to be
saved.

The menu [Bus Reset] is for service purposes only.
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The icon is on the right
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Confirm the confirmation
prompt
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11.15 Activating an Air Recirculator

This controller is able to activate an air recirculator. A recirculator can be destroyed by heat
in case of a standstill. That is why the control of the air recirculator is controlled as a
function of the furnace temperature.

As soon as a program was started at the controller, the air recirculation motor starts. They
continue to operate until the program is completed or interrupted and the furnace
temperature has fallen below a previously set value (e.g. 80 °C/176 °F).

This temperature dependent behavior always relates to the temperature of the master zone
and during active charge control onto the thermocouple of the charge control.

The configuration of this function can only be performed at the factory and with the
[Service] user.

In connect with a connected and door contact switch, set at the factory, this air recirculation
function is extended again:

If the furnace is opened, the air recirculation motor is switched off. After 2 minutes, the air
recirculation motor is automatically restarted, even if the door ist still open, to prevent a
destruction of the air recirculator.

This function can also be similarly used for a door locking mechanism.

12 Information Menu

Information menu

Procedure

Select [Furnace]

In the context menu,
select [Info Menu]

The information menu supports the rapid display of selected controller information.

B OPERATOR
Operation Display Comments
: : : An overview is displayed
amm depending on the status of
the program
: The info menu is displayed
||

The following information can be called in sequence:

Calling the data via the information menu

Controller Type and version of the controller

Serial number Unique production number of the control unit

Error Current error

Last errors The last errors that occurred. The controller shows the error

messages and warnings on the screen until they have been
rectified and acknowledged. It may take up to one minute
until these messages are saved in the archive.
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Calling the data via the information menu

Statistics Maximum furnace temperature reached [°C]
Please also observe the  Last consumption in [KWh]
notes below this table  Total consumption in [KWh]
Operating hours, e.g., [1D 17 h 46min]
Number of starts [17]
Number of starts > 200 °C [17]
Number of starts > 1200 °C [17]
Maximum temperature of last firing [°C]

Module status Display of current input and output statuses of a control
module.
[DA1/2] Digital outputs 1 and 2

[AAL/AA2] Analog outputs 1 and 2

File name Name of the process data file that is currently being recorded
or was recorded.

Example: [20140625_140400_0001].csv

Service export If you confirm this menu entry with the button, all exportable
information is saved on a plugged-in USB flash drive.

Use this information within the scope of a service inquiry
from Nabertherm Service, for example.

This function is also available via the “Import/Export”
function and is provided here simply because of its easier
availability.

If you do not have a functioning USB flash drive, you can
purchase one from Nabertherm (part number 524500024) or
download a list of tested USB flash drives. This list is part of
the download file for the NTLog function (see information in
“Saving Data on a USB Flash Drive with NTLog”). The
corresponding file is called: “USB flash drives.pdf”.

Caution

In order to be able to help quickly in case of an error, the values of the information menu
are very helpful for localizing the error. In case of a malfunction, please fill out the
printed check list in the "Check List Controller Complaint"” section and place it at our
disposal.

Note

The energy counter (kWh counter) calculates its value from the power output and a
specified furnace power. If a regulator with non-linear behavior is used to control the
heating (e.g. a phase section), this can lead to considerable deviations from the actual
value when the energy consumption is being calculated.
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13 Process Documentation

13.1 Saving Data on a USB Flash Drive with NTLog

This controller has an inbuilt USB interface for using a USB flash drive (no external hard
disks or network drives).

Settings and programs can be imported and exported via this USB interface.

Another important function of this interface is saving process data for a current program on
a USB flash drive.

It is unimportant whether the USB flash drive is inserted in the control unit during the
heating program or afterwards. Each time the USB flash drive is inserted, all files that have
been confirmed are copied from the control unit to the USB flash drive (up to 16 files).

> Note

If you do not have a functioning USB flash drive, you can purchase one from Nabertherm
(part number 524500024) or download a list of tested USB flash drives. This list is part of
the download file for the NTLog function (see information in “Saving Data on a USB
Flash Drive with NTLog”). The corresponding file is called: “USB flash drives.pdf”.

> Note

During the current heating program, the process data is saved cyclically in a file on the
internal memory of the controller. At the end of the heating program, the file is then
copied to the USB flash drive (the USB flash drive must be formatted (file system
FAT32) max. 2 TB.

Remember that a maximum of 16 heating programs can be saved in the controller memory.
If the memory is full, the first process data file is overwritten. In other words, if you want to
evaluate all process data, leave the USB flash drive plugged into the control unit or plug it
in directly after the heating program ends.

The two files that are generated for each heating program have the following file names:

[HOST NAMEJ\ARCHIVE\[DATE]_[SERIAL NUMBER
CONTROLLER]_[CONSECUTIVE NUMBER].CSV

Example:

File: “20140607 15020030 _0005.csv” and “20140607 15020030 _0005.csv”

The consecutive number of the file name restarts from 0001 when 9999 is reached.

Files with the extension “.CSV” are used for evaluation with NTGraph (Nabertherm tool to
display NTLog files) and Excel™.
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> Note

Information about NTLog and NTGraph
Nabertherm provides the “NTGraph” software for Microsoft Excel™
to display NTLog process data files (freeware).

This software and the corresponding documentation for NTLog and NTGraph can be
downloaded at the following address:

http://www.nabertherm.com/download/

Product: NTLOG_C4eP4
Password: 47201410

The downloaded file has to be unzipped before you use it.
Before using NTGraph, read the instructions, which are also in the

directory.

System requirements: Microsoft EXCEL™ 2003, EXCEL™ 2010, EXCEL™
2013 or Office 365 for Microsoft Windows™,

The following data is saved in the files:

. Date and time
e  Charge name
. File name

e  Program number and name
. Serial number of the controller

e  The heating program

e  Comments about the progress and result of the heating program
e  Version of the display unit

. Controller name

e  Product group of the controller

. Process data

Process data table

Process

Data 01

Data 02

Data 03
Data 04
Data 05
Data 06

Data 07
Data 08
Data 09
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Function

Program setpoint

Setpoint of zone 1

Temperature of zone 1
Power of zone 1 [%]
Setpoint of zone 2

Temperature of zone 2

Power of zone 2 [%]
Setpoint of zone 3

Temperature of zone 3

Description

Setpoint that is determined by the heating program that is
entered

Setpoint for a zone. This consists of the program setpoint, the
setpoint offset and the offset of the charge control.

Measurement of the thermocouple for the zone
Output of the controller for the zone in [0-100 %]
See above

Measurement of the thermocouple for the zone or of a
documentation thermocouple

See above
See above

Measurement of the thermocouple for the zone or of a
documentation thermocouple



Process data table
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Process Function Description

Data 10 Power of zone 3 [%)] See above

Data 13 Temperature of the Measurement of the charge/documentation thermocouple
charge/documentation thermocouple

Data 14 Setpoint output of the charge control Setpoint of the charge controller This consists of the program

setpoint and the offset of the charge control.

Datal1l5  Temperature of the cooling Measurement of the cooling thermocouple

thermocouple

Data 16 Speed of the cooling fan [%] Output of the controller for controlled cooling [0-100%]

[

USB flash drive

Procedure

The data that is available for your furnace depends on the furnace model. Data is saved with
no decimal place.

Note

When you insert the USB flash drive, you will be prompted to decide what to save. A
message is displayed while the operation unit writes or reads data. This can take up to 45
seconds. Do not remove the USB until the message is no longer displayed.

For technical reasons, all archive files on the controller are synchronized. Therefore, the
time can vary depending on the size of the files.

IMPORTANT: Do not connect a PC, external hard drive or other USB
host/controller here — under certain circumstances, you could damage both devices.

Operation Display Comments

Plug the USB flash drive into the

front of the control unit.

[

USB icon flashes

Note

The USB flash drive must not be removed while the message about writing or reading
files is displayed. Otherwise, you could lose data.

The NTLog process documentation can be modified to suit personal and/or process
requirements.
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NTLog parameters

Procedure Operation

Select [Settings] ﬁ

Select [PROCESS
DOCUMENTATION]

Switch documentation on
or off

Interval
Set the interval between 2
write processes

[End of recording]

Select the mode for the end
of the process
documentation

Change the limit
temperature [End
Temperature] for the end
of process recording
(factory setting = 100 °C)

Set 24 h long-term
recording

Activate USB interface

100

&

SUPERVISOR
Display Comments
:i: | Einstellungen =
- Prozesadokumantytion Kalibriarung
* »
Regelparameter Regelung
> >
n Benutzerverwakiung Exirafunktionen
e.g., 60 seconds Minimum setting
10 seconds.
Nabertherm

recommends an
interval of 60
seconds to keep
the data volume as
low as possible.

The parameter [End of recording] decides when recording
of a process data file is stopped.

Two settings are possible:

[Program End]
Recording ends automatically when the heating program
finishes. This is the default setting

[BELOW LIMIT] [Temperature Undershot]
Recording ends only when the temperature is below a
certain threshold [LIMIT TEMPERATURE]. This setting
is used to record cooling processes after the heating
program is finished.

Available only if
[DOCU END] is
set to
[Temperature
Undershot].

Long-term recording should be set if considerably more
than 130,000 data records (approx. 90 days at 60-second
intervals) are to be written to a file. This could be the case
with infinite hold times or very long programs. In this case,
the USB flash drive must remain inserted. A file is created
for each day.

This function must
be activated to use
the USB flash
drive.
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Note

In case of long-term recording, observe the maximum recording time. A maximum of
approx. 130,000 data records can be recorded. A new file is created each day.

If long-term recording is not selected, up to 5,610 data records are recorded in each file. If
the heating program takes longer, a new file is created with no interruption to the heating
program. Up to 16 files are written and saved in the controller if no USB flash drive is
inserted. Recording is then stopped.

Note

If there is a power outage, the last data records may be lost. When the power is restored, a
new file for the data records is created.

Note

Before starting to record, make sure that the date and time are set correctly (see [Setting
Date and Time])

Note

If you are using the NTLog functions, when you switch on the controller, check that the
date and time are set correctly. If not, set them correctly. If the time setting is lost after the
controller is switched on, replace the buffer battery in the controller.

13.2 Saving Process Data and Managing Programs with VCD Software (Option)

VCD software is provided by Nabertherm as an option to record and display process data
from several controllers simultaneously. The software can be installed on a customer’s PC.
The controllers are extended with an Ethernet interface. The software has the following
functions:

- Record setpoints and actual values from one or more Nabertherm controllers and
display these in graphical and tabular formats
Create and manage programs
Extension packages (additional thermocouples, scales — only actual values)

- Connect selected Eurotherm controllers (3504, 3508)

- Available for Windows 7 (64 Bit) / Windows 10

14 Connecting to the MyNabertherm App

[

Series 500 controllers can be connected to an app for Android (from Version 9) and iOS
(from Version 13). One or more furnaces can be linked via the app.

To link an app, access to the controller must be ensured.
The app has the following features:

- Displays process data

- Current program progress

- Push message from a furnace.

To link, carry out the following steps:

Note
Up to 9 app accounts can be linked to a furnace.
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Switch on Wi-Fi on the controller and connect to the Internet B SUPERVISOR

Procedure

Operation Display Comments

As an alternative to the following procedure, you can also restart the set-up wizard (see “Basic Functions”-> Initial
Set-Up). You can also set up the Wi-Fi interface there.

Before switching on Wi-Fi, make sure that there is a Wi-Fi network near the controller with a sufficiently strong
signal and Internet access, If the signal is too weak, this can cause disconnections. If you require any help with this,
contact your network provider or a local IT specialist.

On the controller, select the
[SETTINGS] menu

Select [SYSTEM]
and then
[Wi-Fi INTERFACE]

:z: | Seftings
Process documentation Caiibration
> >

Control parameters. Control

H User administration Extra functions
> >

Here, you can switch on the Wi-Fi The Wi-Fi interface supports
connection. Enter the network WPAZ2 as encryption
password. method.

Switch the Wi-Fi connection off
again here if you do not want to
allow external access.

Register in the app now:

Registering in the app

Procedure

Download the “MyNabertherm”
app from the Apple App Store

or Google Play Store to your
mobile phone and install it.

Start the app

Register in the app or register
directly if you are already
logged in

An e-mail with an activation
link will be sent to the e-mail
address you provided.
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Operation Display Comments

You will see a new icon.

The app is available for iOS
from Version 13 and
Android from Version 9.

Ifyouwantto  EEEEEEEEEETEEN Register with your e-mail
remain logged CoL e address and name. We use
in, select the this data for authentication.
function “Stay
logged in”.

[ create Account __|
Confirm your If you do not receive a confirmation e-mail, check your spam

registration via ~ folder. Classify the sender as safe.

the link in the e- 1 you cannot find the activation e-mail or if you deleted it
mail. accidentally, use the “Forgot password” function in the app to
register again.



Registering in the app
Procedure

If necessary, log in to the app
again.

If you forgot your password,
you can reset it using the link
“Forgot password”.
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Operation Display Comments
ISR You will see an empty furnace
-~ . overview
[ o
e — A new e-mail will be sent to
o s the user e-mail address. This
contains a one-time
password; enter this
- password and then choose a
new password.

When you have logged in, you can add the first furnace in the app.

Adding a furnace in the app
Procedure

Add a furnace in the app by
pressing the “+” icon in the
furnace overview “My
Furnaces”.

You will be prompted to enter a
TAN code.

This TAN code has to be read
from the controller.

Select the [Furnace Overview]
menu on the controller.

In the context menu of the

controller, select [DISPLAY APP
TAN]

Enter the app TAN in the app.

In the app, go to the furnace
overview again.

Operation Display Comments

Go to the

furnace

controller.

| N N

| N N

| N N
= The 5-digit APP TAN is The app TAN is valid for
: displayed. This page closes just a few minutes. If the

after some time. TAN expires, repeat the
procedure.

When you have — IECHENENTINN

entered the -

TAN, press S-svetlgen Code in,

[Add]. S

é
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Adding a furnace in the app

Procedure Operation Display Comments
The furnace is now shown as a = om0 The tile shows basic
tile. Tap a tile to go to the o, information, such as
“Individual furnace view”. = temperature, program progress
and status of the furnace.
23 (Arosin) (4]
620
Brenner 24 (Arbait] »
©
[N

The individual furnace view provides a detailed overview of your furnace:

Individual furnace view

Procedure Operation Display Comments
q 7 -.m] H
Tap the tile of a furnace = Weine Ofen & If the furnace is not
romner 20 Gt . avallqble, this is shown

21 by a light gray font.
You will see an overview o i & Data:
clearly displaying the data of P24 - Crackle Glaze 3000 - Furnace name
your furnace s : \7‘:"”/3:06 - Program name

- Starttime

- Durations of programs and segments
- Temperatures/power of the furnace

- Segment information

- Extra functions and program mode

Some data is shown only when
a program is running.

In the context menu, you will Functions of the context menu
find additional functions to - Rename furnace
manage the furnace or show - Remove furnace
details. - Display process data
- About this furnace
- Helpicon

Entries in the context menu [Rename furnace] Provides an option to change the name of the furnace.
When the furnace was added in the app, the furnace
name from the controller was used. This can be
changed permanently in the app with this function. The
original name remains in the controller.

[Remove furnace] Deletes the furnace from apps with this account.

[Display process data] ~ Shows a list containing the current process data of the
furnace.

[About this furnace] Shows the serial number of the furnace, for example.

[Help icon] Opens a help text containing short explanations about
the different functions.
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If a furnace is to be removed from the app, the following steps are required. The furnace is
removed from all apps with this e-mail address:

Removing a furnace in the app

Procedure Operation Display Comments

- i+ } s
Select the furnace that is to be = Meine &fen o S i
?en?oyed mn “My Ful:naces”. The Brenner 20 (Arbeit) P24 - Crackle Glaze 3000
individual furnace view opens 217 o

06 /3:06

In the context menu, select - A confirmation prompt is The furnace is removed in
[Remove furnace] = displayed. Confirm. the app under “My

Furnaces”

The furnace can also be removed from the app, using the controller

Removing a furnace in the app via the controller H ADMINISTRATOR
Procedure Operation Display Comments

Select [Settings] in the g T

controller ’ >

Select [SYSTEM] and then
[Wi-Fi Interface]

Select [App Links] A list of the linked accounts (e-

mail addresses) is displayed
Select the account (e-mail Press The account is deleted from the  The furnace is no longer
address) whose link is to be [REMOVE] list. displayed in the app.
deleted.
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14.1 Troubleshooting
FAQ
Malfunction description Cause Troubleshooting

- Before switching on Wi-Fi, make sure that there is a Wi-Fi network near the controller with a sufficiently
strong signal and also Internet access. If the signal is too weak, this can cause disconnection. If you require
any help with this, contact your network provider or a local IT specialist.

The Wi-Fi icon in the status bar ~ Wi-Fi is not activated - Test the Wi-Fi network with a mobile phone.
is crossed out in the router or the - If there is a provider malfunction, contact
Internet provider has a your provider's support service
malfunction.
The connection from the appto  The signal is too weak -  Test the signal strength of the Wi-Fi with a
the controller is completely or mobile phone. Make sure that you are in the
partially interrupted. same Wi-Fi network as the controller

- Use arepeater to increase the signal strength
of the router

After you have registered, you The confirmation e- - Check the spam folder and classify the sender
do not receive a confirmation e-  mail is in the spam as safe
mail folder

15 Communication with the Controller

Series 500 controllers have various options for communicating with external partners.
1. VCD software (Section [12.2])

Communication with superordinate systems via modbus TCP

Web server (on the Ethernet module) (Section [14.2])

App (Section [13])

oo

15.1 Communication with Superordinate Systems via Modbus TCP

To connect the Series 500 controller, a communication module from version 1.8 is required
on the controller. This communication module is the same module that is required to
connect VCD software. Communication with a superordinate system is possible at the same
time as communication with VCD software.

To connect the communication module via Modbus TCP, we recommend the M03.0021
instructions. Please contact Nabertherm Service.

15.2 Web Server

From Firmware Version V1.8, the communication module provides the option of
visualizing process data in a JavaScript-capable browser (e.g. Google Chrome). The
integrated web server on the communication module is used for this.

> Note

To visualize the process data in a web browser, JavaScript must be enabled in the
browser.

When the web browser has been started, enter the current IP address of the furnace or
controller (default setting 192.168.4.70, see also section 10.11.5) in the address line.
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# Furnace 1

8474.7

® 00:10
®

Fig. 4: Overview page of the web server

Details »

Description

Left-click the pencil icon to change the furnace name. Depending on the
language, the length is limited.

The current actual temperature (control temperature) of the furnace is shown
next to this icon.

The remaining time of the program is shown next to this icon.

The furnace status is shown here.

OQeN:?

Details»  Left-click Details to open the details view.
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_Nabertherm

Fig. 5: Details view of the web server

All relevant process parameters and data are shown here.

German or English can be selected in the bottom left corner.

The web server can be used for all versions of the controller.
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15.3 Retrofitting a Communication Module

15.3.1 Scope of Delivery

Retrofit kit:
Name Quantity Part number Illustration
Communication module for the 1 520100283
switchgear (from Version 0.16) (520100279 for
deliveries in
exchange for the
defective part)
Back-wall connector for 1 520900507
communications module
Ethernet cable in the furnace: 1 m 1 544300197 4
90° angle N &
Ethernet socket for feeding the 1 520900453 Q *
network cable through the wall of @

the switchgear

15.3.2 Installing a Communications Module

Warning - Danger of Electric Shock!

Only qualified and authorized electricians may work on electric equipment. During
maintenance work, furnace and switchgear must be kept voltage-free to prevent accidental
start-ups and secure all the movable parts of the furnace. Follow the specifications in the
DGUV V3 or corresponding national regulations where the furnace is installed. Wait until
the furnace chamber and its attachments have cooled down to room temperature.

Control circuits for lighting and service sockets that are
needed for maintenance purposes are not switched off by the
power supply separation device (main switch) and remain live.

The conductors for the wiring are colored (orange)
Tool to be made available

V4

<

Screwdriver Metal file
Fig. 6: Tools
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If you want to connect a furnace/controller that does not yet have a communications

module, proceed as follows:

llustration

Description

1.
2.

ep G =

Open the switchgear cover on the furnace.

At the back of the switchgear, break open the pre-cut
hole with a screwdriver. Pay attention to the small
groove. It marks the correct hole.

. When you have broken the hole open, push the

enclosed Ethernet socket through from outside and
screw it in place from the back with the nut.

Pull out the plug on the right of the module

Insert the enclosed plug here

Insert the plug that you pulled out into the new plug
on the right

Note: Ensure correct wiring

7.

Press the communications module on to the rail so
that the red bracket on the other side of the module
also grips over the rail. Fix the module in place by
pressing the red bracket towards the module. It must
no longer be possible to lift the module from the rail.

Connect the module and the Ethernet socket with the
short Ethernet cable (1 m).

Then connect the outside of the Ethernet socket with
the PC with the long Ethernet cable (5 m).
Connections >50m must be supported with a booster
(e.g., switch). Depending on conditions at the
installation location and the cables used, it may be
necessary to use a switch or repeater even for shorter
distances.
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16 Over-Temperature Limiter with Manual Reset (Additional EqQuipment)

Over-temperature limiter (similar to picture)

> Note

The functions of over-temperature limiters and over-temperature limiters with automatic
reset (option) must be checked regularly.

> Note

See additional operating instructions for description and function

17 Potential-Free Contact to Switch On an External Device and Receive Monitoring
Signals (Option)

This function is used to activate and monitor an external device without having to activate
it with an extra function. Activation is automatic and the device is switched off only below
a set furnace temperature.

The external device can be monitored with a potential-free contact provided by the
customer.

The function is explained using an external exhaust system as an example:

= The exhaust system starts when the firing
program starts

= The exhaust system switches off at the end of the
program and the furnace then cools to below 80
°C

= Monitoring an alarm contact from the customer that interrupts the current
furnace program and switches off the heating when an external signal is
received (e.g., breakdown of the customer’s exhaust system or general
external alarm). Several contacts can be combined. Configured either in series
(as normally closed contacts) or in parallel (as normally open contacts). When
the alarm has been acknowledged, the furnace program continues.

= No warranty for the function of the exhaust
system, no technical safety assessment according
to EN ISO 13849
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18 Error Messages and Warnings

The controller shows the error messages and warnings on the screen until they have been
rectified and acknowledged. It may take up to one minute until these messages are
transferred to the archive.

18.1 Error Messages of the Controller

ID+
Sub-1D

Text

Communication error

01-01 Bus zone

01-02 Bus
communications
module

Sensor error

02-01 TC open

02-02 TC Connection

02-03 Compare point
error

02-04 Compare point
too hot

02-05 Compare point
too cold

02-06 Encoder separated

02-07 Sensor element

defective

112

Logic

Communication connection to a
control module disrupted

Communication connection to
the communications module
(Ethernet/USB) disrupted

Error at the 4-20 mA input of
the controller (<2 mA)

PT100 or PT1000 sensor
defective

Remedy

Check that the control module is firmly attached
LEDs on the control modules red?

Check the cable between the control unit and the
control module

Plug of the connection cable not plugged
correctly into the control unit

Check that the communications module is firmly
attached

Check the cable between the control unit and the
communications module

Check thermocouple, thermocouple terminals and
cable

Check contacts of the thermocouple cable in plug
X1 on the control module (contacts 1+2)

Check the set thermocouple type

Check poles of thermocouple connection

Control module defective

Temperature in the switchgear too high (approx.
70 °C)

Control module defective

Temperature in the switchgear too low (approx. -
10 °C)

Check 4-20 mA sensor

Check the connection cable to the sensor

Check PT sensor

Check connection cable to the sensor (cable
break/short circuit)



ID+ Text
Sub-1D

System error

03-01 System memory

03-02 ADC error

03-03 File system
defective

03-04 System
monitoring

03-05 Zone system
monitoring

03-06 Self-test error

Monitoring

04-01 No heater power

04-02 Excess
temperature

Logic

Communication between AD
converter and controller
disrupted

Communication between
display and memory chip
disrupted

Program execution on the
control unit defective
(Watchdog)

Program execution on a control
module defective (Watchdog)

No temperature increase in the
ramps when heating output <>
100 % for 12 minutes and when
the temperature setpoint is
higher than the current furnace
temperature

The temperature of the control
zone exceeds the max. program
setpoint or the maximum
furnace temperature by

50 Kelvin (from 200 °C)

The equation for the switch off
threshold is:

Maximum program setpoint +
zone offset of the master zone +
charge control offset [Max] (if
charge control active) + excess
temperature switch-off
threshold (P0268, e.g., 50 K)

MORE THAN HEAT 30-3000°C

Remedy

Error after firmware updates?
Defective control unit?

Replace control module?

Replace control unit

Replace control unit
USB flash drive removed too soon or defective
Switch controller off and on again

Replace control module?
Switch controller off and on again®

Contact Nabertherm Service?

Acknowledge the error (if necessary, disconnect
from the power supply) and check safety
contactor, door switch, heating controls and
controller.

Check heating elements and heating element
connections.

Lower D value of the control parameters.

Check solid state relay
Check thermocouple
Check controller

(from V1.51 with 3 minute delay)
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ID+ Text
Sub-1D
04-03 Power failure

04-04 Alarm

04-05 Auto-tune failed
Battery weak

Other malfunctions

General
malfunction

05-00

Logic

A program was started at a
furnace temperature higher than
the maximum setpoint in the
program

The set limit for restarting the
furnace was exceeded

The furnace was switched off at
the main switch during the
program

A configured alarm was
triggered

The determined values are
implausible

Time is not shown correctly. A
power failure may no longer be
handled properly.

Malfunction in the control
module or Ethernet module

Remedy

Do not start the program until the furnace
temperature is lower. If this is not possible, insert
a hold time as a start segment and then a ramp
with the desired temperature (STEP=0 minutes
duration for both segments)

Example:

700 °C -> 700 °C, Time: 00:00

700 °C -> 300 °C, Time: 00:00

The normal program begins here

From Version 1.14, the actual temperature is also

considered at the start.
(from V1.51 with 3 minute delay)

If possible, use an uninterruptible power supply

Stop the program on the controller before you
switch off the main switch

Do not carry out auto-tune at the lower
temperature range of the furnace working range

Export all parameters to a USB flash drive
Replace the battery (see “Specifications”)

Contact Nabertherm Service
Provide the service export

Y The error can only be acknowledged by switching off the controller.

18.2 Warnings of the Controller

Warnings are not displayed in the error archive. They are only displayed on the display and in the file of the parameter
export. Warning do not generally lead to a program crash.

No. Text

00 Gradient
monitoring

01 No control
parameters
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Logic

The limit value of the
configured gradient monitoring
was exceeded

No “P” value was entered for
the PID parameters

Remedy

For troubleshooting, refer to “Gradient
Monitoring”

Gradient set too low

Enter at least one “P” value in the control
parameters. It must not be “0”



No.

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

Text

Charge
thermocouple
defective

Cooling
thermocouple
defective

Documentation
thermocouple
defective

Power failure

Alarm 1 - Band

Alarm 1 - Min

Alarm 1 - Max

Alarm 2 - Band

Alarm 2 - Min

Alarm 2 - Max

Alarm - External

Alarm - External

Alarm - External

Alarm - External

No USB flash
drive inserted

Logic

No charge thermocouple was
determined with the current
program and activated charge
control

The cooling thermocouple is not
plugged in or is defective

Either no documentation
thermocouple or a defective one
was determined.

A power failure was
determined.

There was no program interrupt

The configured band alarm 1
was triggered

The configured min. alarm 1
was triggered

The configured max. alarm 1
was triggered

The configured band alarm 2
was triggered

The configured min. alarm 2
was triggered

The configured max. alarm 2
was triggered

The configured alarm 1 at input
1 was triggered

The configured alarm 1 at input
2 was triggered

The configured alarm 2 at input
1 was triggered

The configured alarm 2 at input
2 was triggered

MORE THAN HEAT 30-3000°C
Remedy

Plug in a charge thermocouple

Disable charge control in the program

Check the charge thermocouple and its cable for
damage

Plug in a cooling thermocouple

Check the cooling thermocouple and its cable for
damage

If there is a malfunction in the cooling
thermocouple during active controlled cooling,
the system switches over to the thermocouple of
the master zone.

Plug in a documentation thermocouple

Check the documentation thermocouple and its
cable for damage

None

Optimize the control parameters
Alarm set too narrowly

Optimize the control parameters
Alarm set too narrowly

Optimize the control parameters
Alarm set too narrowly

Optimize the control parameters
Alarm set too narrowly

Optimize the control parameters
Alarm set too narrowly

Optimize the control parameters
Alarm set too narrowly

Check the source of the external alarm

Check the source of the external alarm

Check the source of the external alarm

Check the source of the external alarm

When exporting data, insert a USB flash drive in
the controller
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No.

17

18

19

20

21

22

23

24

25

26

27

116

Text

Import/export of
data via the USB
flash drive
unsuccessful

Programs are
rejected during
the import of
programs

While programs
are being
imported, “Error
occurred” is

displayed

“Heating

blocked”

Open door

Alarm 3

Alarm 4

Alarm 5

Alarm 6

Alarm 1

Alarm 2

Multi-zone
holdback
temperature
exceeded

Multi-zone
holdback
temperature
undershot

Logic

The file was edited with a PC
(text editor) and saved in the
wrong format or the USB flash
drive was not detected.

You want to import data that is
not in the import folder on the
USB flash drive

Temperature, time or rate are
outside the limit values

The complete parameter set (at
least the configuration files) was
not stored in the “Import” folder
on the USB flash drive

This message is displayed if a
door switch is connected to the
controller and the door is open

The furnace door was opened
while a program was running

General message for this alarm
number

General message for this alarm
number

General message for this alarm
number

General message for this alarm
number

General message for this alarm
number

General message for this alarm
number

A thermocouple that was
configured for multi-zone
holdback has left the
temperature band downward

A thermocouple that was
configured for multi-zone
holdback has left the

temperature band upward

Remedy

Do not edit XML files with a text editor, only in
the controller.

Format the USB flash drive (format: FAT32). No
quick formatting

Use a different USB flash drive
(to 2 TB/IFAT32)

When importing, all data must be in the import
folder on the USB flash drive.

The maximum storage capacity for USB flash
drives is 2 TB/FAT32). If you experience
problems with your USB flash drive, use a
different USB flash drive with maximum 32 GB

Import only programs that are suitable for the
furnace. The controllers differ as regards the
number of programs and segments and the
maximum furnace temperature.

If you deliberately left out files during import,
ignore the message. Otherwise, check the
completeness of the import files.

Close the door
Check the door switch

Close the door while a program is running.

Check the cause of this alarm message

Check the cause of this alarm message

Check the cause of this alarm message

Check the cause of this alarm message

Check the cause of this alarm message

Check the cause of this alarm message

Check whether the thermocouple is necessary for
monitoring.

Check the heating elements and their activation

Check whether the thermocouple is necessary for
monitoring.

Check the heating elements and their activation



No. Text

28 Modbus
connection
interrupted

[

MORE THAN HEAT 30-3000°C

Logic Remedy
The connection to the Check if the Ethernet cables are damaged.
superordinate system was Check the configuration of the communication
interrupted. connection

Note

If you do not have a functioning USB flash drive, you can purchase one from Nabertherm
(part number 524500024) or download a list of tested USB flash drives. This list is part of
the download file for the NTLog function (see information in “Saving Data on a USB
Flash Drive with NTLog”). The corresponding file is called: “USB flash drives.pdf”.

18.3 Malfunctions of the Switchgear

Error

Controller does not light
up

Controller displays error

Furnace does not heat

Very slow heating of the
heating space

Cause

Controller is switched off

No power available

Check the fuse of the controller (if present)
and replace it if necessary.

See the separate instructions of the
controller

Door / cover is open
The door contact switch is faulty (if present)

"Delayed Start" is displayed

Error in entering the program

Heating element defective

The fuse(s) of the connection is/are
defective.

Remedy

“I”

Switch the power switch to

Is the power cord plugged into the
socket?

Check the building fuses.

Check the fuse of the controller (if
present) and replace it if necessary.

Switch the power switch on. If the error
occurs again, contact Nabertherm
Service

See the separate instructions of the
controller

Close the door / cover
Check the door contact switch

The program is waiting for the
programmed start time.

Deselect delayed start above the start
button.

Check the heating program (see the
separate instructions of the controller)

Have this checked by Nabertherm
Service or a qualified electrician.

Check the fuse(s) of the connection and
replace if necessary.

Notify Nabertherm service if the new
fuse fails again immediately.
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Error

The program does not
jump to the next segment

The controller module
can not be registered on
the operating unit

The controller is not
heating in the
optimization

The temperature rises
faster than the controller
setting allows

Cause

In one TIME segment in the program input,
the wait time is set to INFINITE

If charge control is activated, the
temperature of the charge is higher than the
zone temperatures.

If charge control is activated, the
temperature of the charge is higher than the
zone temperatures.

Addressing error of the controller module

No optimization temperature has been set

The switch element of the heating unit
(semiconductor relay, thyristor or switch
contactor) is defective.

Individual defective components inside a
furnace cannot be completely ruled out in
advance. That is why the controllers and the
switchgear units must be equipped with
safety facilities. For example, the furnace
shuts down the heating unit in response to
error message 04 - 02 via an independent
contact element.

18.4 Controller Check List

Customer:
Furnace model:

Controller model:

Controller version (see info menu):

Controller serial number:

Furnace serial number:

Error code in display:

The following malfunctions are dependent on

external influences:

Remedy

Do not set the wait time to INFINITE

The parameter [LOWER BLOCK] must
be set to [NO].

Perform a bus reset and re-adress the
controller module

The temperature to be optimized must
be entered (see the separate instructions
of the controller)

Have the switch element tested by a
qualified electrician and replaced as
necessary.

02-05 ambient temperature too low: < -10 °C (14 °F)

02-04 ambient temperature too high: > 70 °C (158 °F)

Exact description of fault:
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Export service information:

When does the malfunction occur?

When did the malfunction first occur?

Malfunction frequency:

Replacement
controller:

MORE THAN HEAT 30-3000°C

Export all data to a USB flash drive. To do this, plug a USB
flash drive into the controller and select “Service”. Use the ZIP
function (compression) integrated in Windows to make a ZIP
file of the exported folder (see “Importing and Exporting Data
and Parameters”) and send this to your contact at Nabertherm
Service.

At certain points in the program or times of day:

At certain temperatures:

[J The malfunction is new

[ The malfunction has existed for some time
[J Unknown

1 Malfunction occurs frequently

1 Malfunction occurs regularly

[J Malfunction occurs rarely

[J Unknown
Has a replacement controller been used? 1 Yes I No
Is the malfunction still present when the [J Yes 1 No

replacement controller is used?

Checked according to troubleshooting list [J Yes I No
(see Furnace Operating Manual)

Enter the following test program to heat the furnace at full power:

Point in program

Segment 01- Start temperature

Segment 01- Target temperature

Segment 01- Time

Segment 01- Target temperature

Close the door/lid and start the test program
Check the following:
o Is the furnace heating (temperature increase)?

e Does the display show the “heat” icon?

5 minutes

In the heating phase, open the info menu for more detailed information.

Date:

Name:

Signature:
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> Note

If you do not have a functioning USB flash drive, you can purchase one from Nabertherm
(part number 524500024) or download a list of tested USB flash drives. This list is part of

the download file for the NTLog function (see information in “Saving Data on a USB
Flash Drive with NTLog”). The corresponding file is called: “USB flash drives.pdf”.

19 Specifications

|..| Furnace data related to electrical power are on the type plate located on the side of the
== furnace. The type plate of each of the controllers is located on the controller modules in
the switchgear.

Controller Series 500-1 (B500/B510, C540/C550, P570/P580)

Supply voltage:

Power consumption (12 V
circuit):

Sensor input:

Thermocouple types:

Digital inputs 1 and 2:
Analog outputs 1 and 2:

Safety relay:

Extra relay:

Real-time clock:

Buzzer:
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Controller power adapter:
~100 V — 240 V 50/60 Hz
Controller: 12V DC

Maximum 300 mA for the control unit
Maximum 235 mA per power unit

Maximum 50 mA for the
communication module

Maximum 50 mA per power unit as
charge control

TC thermocouple
TCO0-10V

TC 4-20 mA
PT1000

PT100

Type B/C/E/IK/LIN/R/S/T

12 V, max. 20 mA

Constant 0 -5V, 0 — 10 V, maximum
100 mA

Output actual value, setpoint and max.
setpoint of the segment with 1-9V (0-
Tmax). The range outside these limits
should be considered an invalid signal.

240 Vac / 3 A with ohmic load,
preliminary fuse max. 6.3 A (C-
characteristic)

240 Vac / 3 A with ohmic load,
preliminary fuse max. 6.3 A (C-
characteristic)

Yes

Connect externally via output

The adapter must not be used for
other devices

Power consumption with 3 zone
modules, 1 charge module, 1
cooling module and 1
communications module:

Approx. max. 1110 mA

Parameterization only by
Nabertherm

Parameterization only by
Nabertherm

Use potential-free contact

Analog output, digitally switched.
Imax approx. 100 mA)

The two extra relays of a module
must only be supplied with one
voltage. Voltages must not be
mixed. If this is the case, another
module must be used.



Protection type:

Interface:

Measurement accuracy:

Lowest possible rate:

3 V/285 mA Lithium Model: CR2430

Mounted housing: IP40 with closed USB

interface cover.
Control module/power adapter: 1P20

Furnace/switchgear

USB host integrated (USB flash drive)

Ethernet/USB device

Wi-Fi

+/- 1 °C, 16 bit input card

1 °C/h when the rate is entered in the

program

Ambient conditions (according to EN 61010-1):

Storage temperature:
Working temperature:
Relative humidity:
Height:

-20 °C to +75 °C
+5 °C to +55 °C

5 - 80% (to 31 °C, 50% at 40 °C)
<2000 m

MORE THAN HEAT 30-3000°C

Controller Series 500-1 (B500/B510, C540/C550, P570/P580)

When the battery is replaced,
dispose of the used one properly.
Batteries must not be disposed of
with household waste.

(See furnace/switchgear
instructions)

No other devices, such as hard
disks or printers, may be
connected.

Maximum size: to 2 TB,
formatting: FAT32

Optionally available as a module
10/100 Mbps (auto-sensing)

Automatic correction of crossed
lines (cross-over detection)

Operating system: Keil RTX

Frequency: 2.412 Ghz to
2.484 Ghz

Power: 15 dBm = max. 32.4 mW
Ports: 1912

Standard: IEEE802.11b/g/n
Host: get-entangled.de

Encryption: WPA 2
Frequency band: 2.4 GHz

Ensure sufficient air circulation

not condensing
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19.1 Type Plate

20 Cleaning

On controllers B500/C540/P570, the type plate is on the back of the housing.

On controllers B510/C550/P580, the type plate is near the control unit, possibly in the
switchgear.

' Nabertherm GmbH 2k C € "

Bahnhofstr. 20 28865 Lilienthal Germany
Tel. +49 (0)4298 922 -0
www.nabertherm.com contacti@nabertherm.de

SN: 2FAS - 21080003
Version HW:1.03
Line Rating: 100-240Vac, 50/60Hz, 1,11A
Relay Rating: 3JA 240Vac, Resistive
Logical Input: 12Vdc, max 20mA

Type: Serie 5001

Fig. 7: Example (type plate of the control unit)

The surface of the device can be cleaned with a mild soap solution.
Use only a dry cloth to clean the USB interface.

Do not treat the stickers/signs with strong or alcohol-based cleaning products. After
cleaning the screen, dry it thoroughly with a lint-free cloth.

21 Maintenance and Spare Times
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As shown in the section "Construction of the Controller", the controller consists of several
components. The controller modules are always installed in the interior of the switchgear

cabinet or the furnace housing. The control unit can be installed in a switchgear cabinet or
in the furnace housing. Moreover, there are furnace models whose control unit is attached
to the furnace housing so that it can be taken off. The ambient conditions are described in

the section "Technical Data".

You must prevent conductive dirt and dust from entering the switchgear cabinet or the
furnace housing.

To minimize the coupling of malfunctions into the control and measurement range, you
must ensure that they are kept separate and laid as far apart as possible the from power
lines. If this is not possible, sheathed cable must be used.

Warning — Danger of Electric Shock!

Work on the electrical equipment may be done only by qualified, authorized electricians.

Make sure that the power switch is set to "0"'!
Pull the power plug before you open the housing!
If the furnace has no power plug, cut off the power to the fixed connection.
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21.1 Replacing a Controller

Fig. 8: Replacing a controller (similar to picture)

e  Remove the 4 screws on the back side of the housing with a Phillips-tip screwdriver.
Depending on the variant, these may be Phillips or Torx.
e  Carefully pull the two parts of the housing apart.

e Undo the cable from the board by pressing the two orange colored elements on the
plug and carefully removing it.

e You can now insert the plug on the board of the new controller.
e  Screw the back of the housing on again.

e Ifacontrol module was also delivered, replace this too. Proceed as described in
“Removing the Controller Modules”.

21.2 Removing the Controller Modules

e  Disconnect the connections to the module by carefully pulling on the connector.

e  To remove the module from the fastening bar, apply downward leverage with a flat-tip
screwdriver to the red unlocking device.

Fig. 9: Removing the controller module - part 1 (similar to picture)

At the same time, tilt the component carefully upwards. Then you can remove it from the
switchgear.

Fig. 10: Removing the controller module - part 2 (similar to picture)
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21.3 Installing the Controller Module

e  Hook the module into the fixing rail top first.
e  Then tilt the module downward and allow it to engage.

e  Carefully press the plug into the module. Make sure that the plug is pushed into the
module as far as it can go. You feel the plug engaging. If not, increase the pressure.

Fig. 11: Installing the controller module (similar to picture)

22 Electrical Connections

The following sample circuits illustrate different circuit variants. The final circuitry of the
components is only permissible after having been checked by a qualified professional.

22.1 Controller Module

Every controller has at least one controller module in the switchgear. The controller
consists of this controller module, together with the operating and display unit and a power
adapter.

The overview shows the components:

-5T0 = Power adapter -5N1 = Controller module

Fig. 12: Power adapter and controller modules (similar to picture)
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22.2 Power Line Requirements

22.3

NGBETITTT .
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For lines carrying mains voltage: Use 18 AWG or 1 mm? lines (multinorm line, 600 V,
max. 105 °C, PVC insulation) and ferrules with insulation compliant with DIN 46228.

For lines carrying 12 V direct current: Use 20 AWG or 0.5 mm? (multinorm line, 600 V,
max. 90 °C, brief periods 105 °C, PVC insulation) and ferrules with insulation compliant
with DIN 46228.

General Connection

The following connection schematic includes all the possible wirings of the controller modules for single-zone furnaces.

z I - Safety

ER

Extra 1 Extra 2 Relay

LIN x2|1|2|3|4|5|5

TC Al-1 AD-1 AD-2 DI-1 D2
RO2 Tiz] 10
AN v\
Ao1 oiile
Al anla
T+ Tc-|2 * - * [* - N +12V
GND ouT
Tnenneiaioioon

F1
Max.
6,38

2
[s1:2/2a
s1 “"\ ]

NN AN

1 (-
I L1/12)

[

o

7©
i

i@ A _ A
11 N PE 1/N/PE O ®

11 12 PE 2/PE

Fig. 13: General connection

No.

~N o o B W N

Explanation
Outputs for extra functions

Power supply

Thermocouple connection or 4-20 mA with load 47 Ohm

Output for safety relay
Analog input (0-10 V)

Analog output 1 (heating activation 12 V or 0-10 V; output actual value, setpoint and max. setpoint of the
segment with 1-9V (0-Tmax). The range outside these limits should be considered an invalid signal.)
Contactor actuation via converter relay

Analog output 2

Connections of potential-free contacts at inputs 1 and 2
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22.4 Furnaces up to 3.6 kW — Replacement for B130, B150, B180, C280, P330 to

= I B safety
Extra 1 Extra 2 Relay
= | | I X1 TC A1 AO-1 AD-2 D1 DI-2
gjAO2 DIz 10
\ 7lanp | +12v]s A A v v
5 |a01 i e
~ 3 A+ Al-|a
1 [res 1|2 G - * - [ - e +12v
GND ourt
L] efa]afsfafs]s] afaTeTaTals][7 ][] [e[e]ew]
1 | I I
| ~1---——--- | I [P S
l\ h -4 l ™

X2 41
F1
Max.
6,3A

: 2{51 2/2
51 H a

1"*'* L1/12)
1a 2a

x11faim) 1(P)

X9j1 2 - *1
000® ~ "Tot
11 21
11 N PE 1/N/PE oNmmmm
é}u 12 PE  2/PE ‘TH J}H

Fig. 14: Connection of furnaces up to 3.6 kW (to 12.2008)

[F2=
L1/12)

[ ————
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b I - - -

0,

]

No. Explanation

Outputs for extra functions (option)

Power supply

Heating connection, see furnace instructions

Thermocouple connection

~N o o B O w N

Heating activation 12 V or 0-10 V; output actual value, setpoint and max. setpoint of the segment with 1-
9V (0-Tmax). The range outside these limits should be considered an invalid signal.
Contactor actuation via converter relay

8 -
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22.5 Furnaces up to 3.6 kW — Replacement for B130, B150, B180, C280, P330 from

¥ I - safety
Extra 1 Extra 2 Relay
= I I I X1 TC A1 AO-1 AO-2 DI DI-2
9 ]A02 DIz j1o
\ \ \ 7 |GND +12V |8
5jAa0l DIl )6
3 |A+ Al-|a
~ 1 v+ ol |* - 2 - | R +12v
GND ouT
L] efa]afsfa]s]s] afsTeTTals][7 ][] [eTe]]
T 1 T
= 1
P N L LY
x? \1 &3 W3 2
1 2
e
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¥ X |
A 2 3
[ear } X
A 4 £
I (F2: on
5‘”"2" of T ———

o ——

A1 []
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|
w1 ]2 ‘ = 1
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2 ?3 IJZ

11 L2 PE 2{/PE

Fig. 15: Connection of furnaces up to 3.6 kW (from 01.2009)

No. Explanation

Outputs for extra functions (option)

Power supply

Heating connection, see furnace instructions

Thermocouple connection

~N o o B W N

Heating activation 12 V or 0-10 V; output actual value, setpoint and max. setpoint of the segment with 1-
9V (0-Tmax). The range outside these limits should be considered an invalid signal.
Contactor actuation via converter relay
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22.6 Furnaces, Single-Zone > 3.6 kW with Semi-Conductor Relay or Protection
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Fig. 16: Connection of furnaces above 3.6 kW, single zone
No.

~N o o B W N P
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Explanation

Outputs for extra functions (option)
Power supply

Thermocouple connection

Output for safety relay

Heating activation 12 V or 0-10 V; output actual value, setpoint and max. setpoint of the segment with 1-
9V (0-Tmax). The range outside these limits should be considered an invalid signal.

Contactor actuation via converter relay




22.7 Furnaces > 3.6 kW with 2 Heating Circuits

F1

all

S:l-IA
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\ &
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Fig. 17: Connection of furnaces above 3.6 kW with two heating circuits

No.

~N o o B W N P

Explanation

Outputs for extra functions
Power supply
Thermocouple connection

Output for safety relay

Heating activation 12 V or 0-10 V heating circuit 1; output actual value, setpoint and max. setpoint of the

X11

2 Xis

+I' Safety
Extra 1 Extra 2 Relay
= I I I c4l TC AF1 AO-1 AD-2 D1 DI-2
3 JAO2 DIz 1o
Y [ ETH A A M M
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GND ourt
] pefafe]sfafs]e] afaJeJaTas ] [7][o] [eJee]
1 1
I I -
e s N W oY @" » < “'@
h 4

segment with 1-9V (0-Tmax). The range outside these limits should be considered an invalid signal.
Contactor actuation via converter relay

Heating activation 12 V or 0-10 V heating circuit 2; output actual value, setpoint and max. setpoint of the

segment with 1-9V (0-Tmax). The range outside these limits should be considered an invalid signal.
Contactor actuation via converter relay
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23 Nabertherm Service
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The Nabertherm Service team is available at all times for furnace maintenance and repair.
If you have any questions, problems, or requirements, contact Nabertherm GmbH. By

mail, phone, or the Internet.

Mail

Nabertherm GmbH
Bahnhofstrasse 20

28865 Lilienthal/Germany

Phone or fax
Phone: +49 (4298) 922-333
Fax: +49 (4298) 922-129

Web or e-mail
www.nabertherm.com
contact@nabertherm.de

When you contact us, please have the type plate details of the furnace or controller at

hand.

Provide the following details from the type plate:

MNabertherm GmbH

contact@nabertherm.de

wwa.nabertherm com

on
Bahnhofstr. 20, 28865 Lilienthal/Bremen ,Germany
Tel +49 (04298) 922-0, Fax +49 (04298) 922-129
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Made

in
Germany

) 2

@

€)

Fig. 18: Example (type plate)

® @ &

Furnace model
Serial number
Article number

Year of construction
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24 For Your Notes
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Headquarters: Reqg: M03.0022 ENGLISCH

Nabertherm GmbH - Bahnhofstr. 20 - 28865 Lilienthal/Bremen, Germany - Tel +49 (4298) 922-0, Fax -129 - contact@nabertherm.de - www.nabertherm.com
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