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Characteristics

Remisol Core Plate Varnishes

Remisol products are 100% RoHS compliant 
coatings for CRNO/CRGO electrical steel strips 
and stampings.
Used for motors, generators, transformers, 
electromagnetic poles, etc.
Environmentally friendly
Low emission
Hot curing
Water dilutable
100% chrome-free
Certified to automotive standard IATF 16949
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Core Plate Varnishes for Electrical Steel

Source: https://en.wikipedia.org/wiki/Eddy_current

Source: Brockhaus

Why do we need a Coating 
on Electrical Steel?

Eddy Currents will be decreased via use of electrical 
insulated laminations instead of full iron cores. Loss of 
energy via heat dissipation will be decreased and 
efficiency increased.
Corrosion protection of Electrical Steel. The silicon steel 
alloy is very susceptible to corrosion but is produced in 
large volumes and stored for long time under standard 
conditions, temperature, humidity.
Different assembly methods of final stacks bring different 
demands for the coating.
Also, anti-stick protection for subsequent annealing 
processes and punching tool lifetime enhancement 
(lubrication effect).
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E-Steel Process and Application of Core Plate Varnishes

Hot rolling Annealing Pickling Cold rolling

Annealing and Coating line

Slab

Roller coater application on annealing and 
coating lines at the steel mill
Thermal curing of the varnish in a furnace
Direct corrosion protection after the 
annealing process
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Insulating Classes acc. ASTM A976 and IEC 60404-1-1

ASTM A976 classes C-3 C-4 C-5 C-6
Composition organic inorganic mainly organic organic with fillers
Organic resin  x optional 

Inorganic filler x x optional 

Layer thickness limit x < 1µm x x
High insulation possible  x  

Lubrication during punching  x  

Resistant to annealing x   x
Good weldability x   x
Suitable for cast aluminium limited   limited
Suitable for burn-off repairs x   

Application focus punching annealing universal generators
IEC-class EC-3 * EC-4 EC-5 ** EC-6
Remisol example EB 3000 EB 5620 EB 5350 S EB 500 FF

** EC-5 sub classes: AS (Anti-Stick), corresponds to C-5AS, no agreement on electrical insulation | P
(improved punching quality, e.g. Remisol EB 5350 | G or N (distinction between CRGO and CRNO steel) 

* EC 3 subclass: B (Backlack – self-bonding coating)

EC 0 - Naturally grown oxide layer / EC 1 - Artificial oxide layer / EC 2 - Magnesium silicate film
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Assembly Methods for Stacking Laminations

Details: The laminations are 
stacked loosely and connected 

with a weld seam.

Advantages: High structural 
integrity, low process costs.

Disadvantages: Heat-affected 
zone, eddy currents, short 

circuits.

WeldingClamping

Details: Laminations are 
stacked and clamped together 
to form a stack (rarely used, 

small diameter).

Advantages: Inexpensive once 
the equipment is in place.

Disadvantages: Deformation, 
eddy currents, large distance 

between rotor and stator, which 
means that the magnetic and 
electric field are not optimally 

utilized.

Interlocking

Details: The laminations are 
interlocked using a tongue and 
groove system (most commonly 

used, small diameter).

Advantages: Automation of the 
process (progressive tool sets), 
low cost once the equipment is 

established.

Disadvantages: High 
equipment costs, sensitive 

systems, eddy currents.

Traditional Fastening Methods

Bonding
Details: Laminations are 
glued together to form a 

stack.

Advantages: High structural 
integrity, high energy density 
(no eddy currents), improved 

insulation, reduction of 
vibration and chatter.

Disadvantages: Curing 
time, conversion from 
traditional methods to 

bonding lines (high 
conversion costs).

Dot-Glue / Bonding

Bonding

Dot-Glue
Details: Laminations are 
fixed with adhesive dots 
applied on the coating to 
hold the stack together 

Advantages: Reduced 
adhesive consumption, cost-

efficient, less influence on 
magnetic properties.

Disadvantages: Lower 
structural strength compared 

to full bonding, less 
vibration/noise damping. 
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Why R&D in Electrical Steel Coatings?

Technical Trends
Improvement of stacking factor for self-
bonding Coatings

Fast Assembly Methods
Dot-glue Technologies for C5 Coatings

Thermal Management for Bondable 
Coatings

Media tight stacks for integrated cooling
Thermal Conducting Systems
High temperature resistance self-bonding 
technology

Source: Feintool

Source: Voestalpine

We follow technical trends in motor core
production to improve our systems
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But - Who is doing all 
the Research and 

Development?

The CPV Team Vienna

KANSAI HELIOS Austria Team – CPV Team Vienna
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EB549 PRECISION 531535XX

ALEXANDER KOLM
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Remisol Self-Bonding Coatings – “Backlack”

Source: voestalpine

Varnish
Remisol

EB 548 EB 549 EB 549
RAPID

EB 549 
Pulse

EB 549
Pulse+

EB 549
Precision

Resin type epoxy epoxy epoxy epoxy epoxy epoxy

pH value alkaline alkaline alkaline alkaline alkaline alkaline

Organic
solvents

13% 13% 11% 12% 12% 12%

Bonding 
temperature
range

130-250°C 150-250°C 180-260°C 130-260°C 130-260°C 200-240°C

Optimized
for

Generators Minimized
squeeze-

out

EV

Fast 
bonding

EV

Generators Media-
tight

stacks

EV

Low 
coating

thickness

EV

NEW

Bonding Varnishes
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Bondable Coatings Wording

A-Stage B-Stage C-Stage

Liquid varnish
Reactive coating on steel

provided by the steel
manufacturer

Bonded stacks

Perfect conditions

Squeeze-out Measured on M800-65A / 4µm double sided EB549RAPiD / bonded @ 2min/240°C/3MPa
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Why develop a Bonding Varnish for low Coating Thickness?  

Stacking factor
A lower coating thickness ensures a better 
stacking factor and thus a predictable result 
in the finished package.

Cost efficiency
Significantly less varnish is needed to 
achieve reasonable bonding 
strengths ​​compared to conventional self 
bonding types.

Fast baking process 
The low layer thickness allows for a fast 
baking process without risking squeeze out. 
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New Development

Bondable coating

Epoxy-Resin based 

Water-reducible 

Optimized for low coating thickness

Ensures a better stacking factor

Remisol EB 549 Precision

Technical Properties

pH value alkaline

Coating 
thickness

1.0 – 2.5 µm

Assembly 
method

self-bonding

Dwell time 20 – 25 s

Peak-metal-
temperature

190 – 240°C
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New Development

Remisol EB 549 Precision
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New Development
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New Development

Curing window for 1µm coating thickness Bonding methods

Temperature (°C) Pressure (Mpa) Time (min)

220 3 3

240 3 2

RT – 200 ramp 3 120

Remisol EB 549 Precision

180 185 190 195 200 205 210 215 220 225 230 235 240 245 250

20 s

25 s

PMT [°C]

fu
rn

ac
e 

dw
el

l t
im

e 
[s

]

B-stage curing window of EB 549 Precision for strong 
bondings without squeeze-out effect



17 |

ALKALINE PRODUCTS & 
DOT-GLUE

FABIAN LOBER
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C5 Varnishes

Coating Remisol EB 5350 S EB 5340 (W) EB 5308 EB 5800 EB 5865 EB 5865 W

Organic content 50% 45% 30% 40% 30% 40%

Organic composition acryl acryl acryl mod. polyester acryl acryl

Inorganic composition phosphate phosphate / silicate phosphate / silicate silicate silicate silicate

pH-value acidic acidic acidic alkaline alkaline alkaline

Organic solvents 7% 0% 10% 9% 0% 0%

Minimum PMT for curing 240 °C 240 °C 240 °C 240 °C 240 °C 240 °C

Permanent temperature resistance 210 °C 210 °C 270 °C 270 °C 270 °C 270 °C

Optimized for punching / welding punching / 
annealing welding welding / dot-gluing dot-gluing welding / dot-gluing

Adhesion (Impact-Test) 2 µm 2 µm 3 µm 3 µm 2 µm 2 µm

Weldability 1.5 µm 1 (1.5) µm 2 µm 2 µm 1.0 µm 1.5 µm

Good adhesion after annealing 1.5 µm 2 µm 2.5 µm 2.5 µm 1.5 µm 1.5 µm

NEW

C5 Portfolio

NEW
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C5: New Developments

C-5 Coating
Water-based 
Chrome-free
Annealing resistant
Compatible with amine 
stamping-emulsions
Optimized for dot gluing with 
e.g. cyanoacrylate adhesives

Remisol EB 5865 Technical Properties

pH value alkaline

Coating thickness 0.5 – 1.5 µm

Assembly methods dot-gluing, interlocking, 
clamps

Dwell time 15 – 60 s

Peak-metal-temperature min. 240°C
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C5: New Developments

C-5 Coating
Water-based 
Chrome-free
Annealing resistant
Compatible with amine 
stamping-emulsions
Optimized for dot gluing with 
e.g. cyanoacrylate adhesives
Optimized for welding            
(up to 1400 mm/min)

Remisol EB 5865 W

Technical Properties

pH value alkaline

Coating thickness 0.5 – 1.5 µm

Assembly methods dot-gluing, interlocking, clamps, 
welding

Dwell time 15 – 60 s

Peak-metal-temperature min. 240°C
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C5: New Developments

Lap shear test acc. to EN 1465
Bonding surface: 12.5 x 25.0 mm2

Substrate: M800-50A
Coating: Remisol EB 5865
Adhesive

Thermo reactive competitor*:           
10 min at 120 °C
Cyanoacrylat competitor: 1 h at RT
Remisol E-Bond 100: 1 h at RT
Remisol EB 549:                            
30 s /230°C + 2 h 200°C 30 bar

Ageing: 24 h at RT
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Lap shear test Remisol EB 5865 with dot-glues 
and bondable coating

* the coating surface was Corona 
pre-treated

Dot-Glue on EB 5865
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Dot-Glue on EB 5865 W

C5: New Developments

Lap shear test acc. to EN 1465
Bonding surface: 12.5 x 25.0 mm2

Substrate: M800-50A
Coating: Remisol EB 5865 W
Adhesive

Thermo reactive competitor*:           
10 min at 120 °C
Cyanoacrylat competitor: 1 h at RT
Remisol E-Bond 100: 1 h at RT
Remisol EB 549:                            
30 s /230°C + 2 h 200°C 30 bar

Ageing: 24 h at RT

* the coating surface was Corona 
pre-treated
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Lap shear test Remisol EB 5865 W with dot-
glues and bondable coating
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Remisol E-Bond 100

Dot-Glue

Curing at room temperature
no additional heating 
necessary

Compatible with a wide range of 
C5 coatings
Anaerobic adhesive in 
combination with Activator for 
Remisol E-Bond 100
Solvent-free

Technical Properties

Viscosity 100 – 250 mPa*s

Colour Green

Thermal range -60 °C up to 150 °C

Handling cure time 20 – 120 s

Final strength 24 h

Shear strength on Remisol C5
coatings after 2 min (DIN EN 1465)

> 4 N/mm²

Shear strength on Remisol C5
coatings after 24h (DIN EN 1465)

> 8 N/mm²
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Dot-Glue

Substrate: M800-50A
Coatings:

Remisol EB 5350 S
Remisol EB 5340
Remisol EB 5800
Remisol EB 5865

Adhesive:
Remisol E-Bond 100
Cyanoacrylat glue

Ageing:
24 h at RT

Bonding surface:
12.5 x 25.0 mm

NEW
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Lap Shear Test "Remisol E-Bond 100" vs. cyanoacrylat competitor on different 
C5 varnishes

EB 5350 S

EB 5340

EB 5800

EB 5865

E-Bond 100 cyanoacrylat glue

Remisol E-Bond 100
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CURRENT DEVELOPMENT & 
OUTLOOK

CHRISTIAN WEISSENSTEINER,
STEFAN HELFERT
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New Developments

Lamination Varnish, VOC-free
Intended Use

Lamination of several layers of material (~ 0.1 mm)

Preparation for stamping process

Bonding at high temperature

Temperature range:  180°C – 220°C

Minimum bonding time: 120 seconds

Required pressure: 3 MPa

High Bonding strength with amorphous material in 
T-Peel tests Coil

Coil

Coil

Coil

Coil

Application of
Lamination Varnish

Thermal Process
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Outlook - Focus R&D Projects - Core Plate Varnish

TARGET

EB549

High-Temperature 
Bondable Coating

Aim: Higher temperature stability
Higher working temperatures of 
EV drives are possible
Higher bonding strength at 
thermal processing steps like 
shaft fitting of bonded rotor 
stacks and curing of 
impregnation resins in later 
processing. 
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Outlook - Corona Treatment of C5 pre-coated Substrate

Currently under Investigation: Corona Treatment 
of C5 pre-coated Substrate – Dot-glue & Backlack

Corona Treatment Process; Source: SOFTAL, AFS, 3DT LLC

Surface Free Energy SFE / contact angle; Source: KRÜSS

GT1 GT2

GT3 GT4

Cross Cut Test EN ISO 2409; 
Source: Erichsen

Corona Treatment:  
300 W / 4 s / 30 cm width (power: 1000 W/m / strip speed: 4.5 m/min) 

Substrate: M800-50A

Coatings C5: 
EB5350S, EB5340, EB5865 (W), EB5308

Overcoating Self-Bonding:
Remisol EB 549 – 4 µm on C5

Analysis:
Surface Free Energy (OWRK method), Cross Cut Test EN ISO 2409
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Outlook - Corona Treatment of C5 pre-coated Substrate

Preliminary results:
Corona surface treatment increases the Surface Free Energy SFE of the C5 pre-coating
Corona surface treatment improves the cross-cut adhesion of EB549 on the C5 pre-coating

Outlook:
Adhesion tests with Dot glues and Self-bonding Coatings in lap shear and roller peel test setup

No Surface Treatment After Corona Treatment

Coating SFE 
[mN/m]

Disperse 
[mN/m]

Polar 
[mN/m]

Adhesion 
EB 549 [GT]

SFE 
[mN/m]

Disperse 
[mN/m]

Polar 
[mN/m]

Adhesion 
EB 549 [GT]

EB 5350S 39,8 34,5 5,3 GT5 61,2 40,6 20,6 GT0-1
EB 5340 64,7 37,7 27 GT0-1 66,9 39,6 27,3 GT0-1
EB 5308 37,9 30,3 7,6 GT5 58,1 36,4 21,7 GT0-1
EB 5865 29,7 25,6 4,1 GT5 51,9 34,1 17,8 GT0-1

EB 5865W 28,5 25,2 3,3 GT4 50,4 33,9 16,5 GT1

Currently under Investigation: Corona Treatment 
of C5 pre-coated Substrate – Dot-glue & Backlack
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Summary of CPV R&D 2025/2026

Remisol EB549 Precision will significantly 
improve the stacking factor of bonded stacks 
due to the low coating thickness
Remisol E-Bond 100 shows good and stable 
adhesive strength on Remisol C5 coatings and 
can be cured at room temperature
The new EB58XX Portfolio offers enhanced 
compatibility with various dot-glue systems and 
resistance to amine-based stamping emulsions 
without compromising other properties.
The HT Self-bonding Coating will be the next 
generation of “Backlack” Technology
Corona Surface Treatment could be a game 
changer to increase the adhesive strength of 
all systems on C5 – under further investigation
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Designing Excellence

Thank you for your attention!
We are looking forward to cooperating with you!

KANSAI HELIOS AUSTRIA – CPV TEAM VIENNA
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