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A Variety of Insulation Systems

Von Roll offers a great variety of insulation materials for low-voltage motors and genera-
tors: conductors, flexible laminates, resins, tapes and other structural materials. All these 
have been developed to create the most reliable machines. For every application there is 
an ideal set of materials that form a fully compatible system. We also supply engineering 
application support and testing services to maximize production efficiency and optimize 
approval processes. Von Roll is a global company with multiple manufacturing sites in 
most continents, allowing optimized regional support.

Our insulation systems for low-voltage motors 
include following materials and services: 

»	 Winding wires

»	 Slot insulation

»	 Impregnation resin

»	 End-winding tape

»	 Wedges and closures

»	 Finishing varnishes

»	 UL testing

Most of these products are listed in UL under different thermal classes. In the table on 
page 6 and 7 you can see some of Von Roll material types and their applications.

The use of mica-based tapes in low-voltage applications is mainly for traction and inverter-
driven motors. The value of these tapes is very important to protect these machines 
from voltage peaks that can be 2 to 3 times higher than the rated voltage. 
Mica is an excellent insulator that is commonly used for high-voltage applications. The 
commitment of Von Roll to mica is unique, starting with the mining of this raw material 
followed by the production of paper and mica tapes and going as far as taping conductors.

Mica Tapes

Mica tapes are also used in traction and inverter-driven motors. 



Conductors

These conductors are mostly of copper but alternative materials such as nickel-plated 
copper or copper based alloys can be used as well. Von Roll supplies enameled, taped 
and litz wires both in round and rectangular form from its various platforms in America, 
Asia and Europe. 

 
Temperature 
index Composition Special properties

HPAM 200°C Polyester enameled rectangular 
NEMA MW-36C

» �Polyester amide-imide with an a/i overcoat
» �Excellent thermal and chemical properties
» �Suitable for windings that are subjected to 

constantly high temperatures and mechani-
cal stress

HDT®-3000 200°C Polyester enameled rectangular  
NEMA MW-36C

» 100% in line testing
» �HDT-3000® enameled wire exceeds the 

NEMA MW-36C volt requirement 

Austraflex® 155°C Glass over enamel or bare rectangular 
NEMA MW-46C

» �A unique daglas insulation for AC and DC 
field coils

Austravolt® 200°C Mica over enamel or bare conductor 
rectangular

» �The ultimate in conductors for high voltage 
machines. Excellent voltage endurance 
characteristics without additional turn tape

Polyimide 220°C Polyimide enameled rectangular  
NEMA MW-20C

» �Polyimide, heavy and quadruple enameled 
rectangular

Polyimide 240°C Polyimide taped rectangular 
NEME MW-62C

» �Induction & radiant heat fused polyimide 
film

» �Suitable for windings that are subjected to 
to high temperature applications

Paper insulated 220°C Aramid Paper 
NEMA MW-60C

» �Excellent paper tape covering where high 
temperature requirements exist

Paper insulated 105°C Kraft Paper
NEME MW-33C

» �Suitable for oil filled transformers or where 
low temperature requirements exist

Litz wires Various to customer specification » for high-frequency applications

Von Roll offers a large selection of high-quality conductors for low-voltage motors and 
generators that meet international standards for almost all applications. 

Enamelled round and flat wire.
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UPI= unsaturated polyester-imide; UP= unsaturated polyester; PET=polyester film; * rectangular

Product range Small submersible pumps Tubular and micro motors Appliance motors Power tools Automotive
Commercial motors and 
generators Industrial motors and generators Inverter-driven motors Hermetic motors

Industrial and traction DC 
motors and generators Aircraft and military motors

Conductors

Austrashield® * Fibrous covered (glass) * Fibrous covered (glass) * Austraflex® * Fibrous covered (glass) * ML *

HDT 3000® * HDT 3000® * HDT 3000® * HDT 3000® * polymide covered film wire *

HPAM * Austrashield® * HPAM *

HPAM * polymide covered film wire *

ML * ML *

Flexible laminates

Acuflex® DMD Acuflex® DMD Acuflex® DMD Acuflex® DMD Acuflex® DMD Acuflex® DMD, DMDF Acuflex® DMD, DMDF Acuflex® DMD, DMDF Acuflex® NM, NMN Acuflex® NKN Acuflex® NKN

Acuflex® RM Acuflex® NMN Acuflex® NMN Acuflex® RM Acuflex® RM Acuflex® NM, NMN Acuflex® NM, NMN Acuflex® NM, NMN Acuflex® DMDF Fusa-Fab® 155

Acuflex® RM Acuflex® RM Acuflex® RMR Acuflex® NM, NMN, NMNM Pyrolam® Pyrolam® NMN Pyrolam® NMN Fusa-Fab® 180

Acuflex® KM Acuflex® KM Pyromid® Pyromid® 180 Pyromid® 180 DMD Pyromid® 180 DMD Mica Mat® 77980

Pyromid® MEMCO® DMD MEMCO® DMD MEMCO® DMD

Therm-Al® H Coated glass cloth Therm-Al® H Coated glass cloth

Impregnation and potting resins

Dolphon® CB-1078 Epoxy 
Potting

Permafil® 716 UP Permafil® 3032 UPI Permafil® 724F UP, 724F2 UP Permafil® 716 UP Permafil® 709 UP, 724 UP Permafil® 777 Thixotropic UP/T Permafil® 709 UP, 716 UP Permafil® 74035 Thixotropic 
Epoxy

Permafil® 707 UP Hi-Therm® BC-346-A Polyester

Permafil® 724 UP Permafil® 724 UP, 724F UP Permafil® 724 UP Permafil® 724F UP Permafil® 724F UP, 724F2 UP Permafil® 724 UP, 716 UP, 709 UP Permafil® 777 Thixotropic UP Permafil® 747 UP Permafil® 707 UP

Dolphon® CB-1130 PBD 
Potting

Permafil® 724F UP Aqua-Therm® BC-365-LTC 
Polyester/Waterborne

XL®-2102 Acrylic Permafil® 724F2 UP Dolphon® CC-1105 UP Dolphon® CC-1305 UP Permafil® 724 UP, 724F UP Permafil® 74043 Epoxy/Solvent Permafil® 777 Thixotropic UP

Dolphon® CC-1105 UP Dolphon® CC-1105-OPT UP Dolphon® CC-1105 UP Permafil® 777 Thixotropic UP XL®-2103 polyester Dolphon® CC-1105-HTC Dolphon® CC-1105 UP

Dolphon® CC-1105-OPT UP Dolphon® CC-1105 UP Permafil® 1217 Alkyd/Air Dry Dolphon® CC-1105-OPT UP Permafil® 1217 Alkyd/Air Dry Permafil® 74035 Thixotropic Epoxy Aqua-Therm® BC-365-LTC 
Polyester/Waterborne

Dolphon® BC-352 Epoxy

Aqua-Therm® BC-365 Polyester Dolphon® CC-1105-OPT UP Synthite® AC-43 Alkyd/Air Dry XL®-2103 Acrylic Permafil® 9637 Alk/Solvent Permafil® 74115 Thixotropic Epoxy

Hi-Therm® BC-346-A Polyester Hi-Therm® BC-346-A Polyester Permafil® 3007-2 Gel Coat Aqua-Therm® BC-365-LTC 
Polyester/Waterborne

Aqua-Therm® BC-365-LTC 
Polyester/Waterborne

Dolphon® CC-1118-LV Thixotropic 
Epoxy

Permafil® 74035 Thixotropic 
EpoxySynthite® AC-43 Alkyd/Air Dry

Synthite® AC-43 Alkyd/Air Dry Permafil® 1217 Alkyd/Air Dry Dolphon® CC-1118-LV  
Thixotropic EpoxyHi-Therm® BC-346-A Polyester

Composites and banding tapes

Poly Glas® 76870 Poly Glas® K220 76027 Bondable Papers Poly Glas® 76870 Vetronite® G30 Polyimide Laminate

Poly Glas® 76870 76054, 76590 B-stage glass cloth Poly Glas® K220 Vetronite® G7 Silicone Laminate

Vetronite® G-11 Composites Vetronite® GPO Laminates Vetronite® GPO Laminates

Delmat® Composites Delmat® Composites

Poly Glas® H200

Poly Glas® 76870

76711 coated aramid bond paper

Selector Guide



1) ® Registered trademark: DuPont de Nemours

Product range Small submersible pumps Tubular and micro motors Appliance motors Power tools Automotive
Commercial motors and 
generators Industrial motors and generators Inverter-driven motors Hermetic motors

Industrial and traction DC 
motors and generators Aircraft and military motors

Conductors

Austrashield® * Fibrous covered (glass) * Fibrous covered (glass) * Austraflex® * Fibrous covered (glass) * ML *

HDT 3000® * HDT 3000® * HDT 3000® * HDT 3000® * polymide covered film wire *

HPAM * Austrashield® * HPAM *

HPAM * polymide covered film wire *

ML * ML *

Flexible laminates

Acuflex® DMD Acuflex® DMD Acuflex® DMD Acuflex® DMD Acuflex® DMD Acuflex® DMD, DMDF Acuflex® DMD, DMDF Acuflex® DMD, DMDF Acuflex® NM, NMN Acuflex® NKN Acuflex® NKN

Acuflex® RM Acuflex® NMN Acuflex® NMN Acuflex® RM Acuflex® RM Acuflex® NM, NMN Acuflex® NM, NMN Acuflex® NM, NMN Acuflex® DMDF Fusa-Fab® 155

Acuflex® RM Acuflex® RM Acuflex® RMR Acuflex® NM, NMN, NMNM Pyrolam® Pyrolam® NMN Pyrolam® NMN Fusa-Fab® 180

Acuflex® KM Acuflex® KM Pyromid® Pyromid® 180 Pyromid® 180 DMD Pyromid® 180 DMD Mica Mat® 77980

Pyromid® MEMCO® DMD MEMCO® DMD MEMCO® DMD

Therm-Al® H Coated glass cloth Therm-Al® H Coated glass cloth

Impregnation and potting resins

Dolphon® CB-1078 Epoxy 
Potting

Permafil® 716 UP Permafil® 3032 UPI Permafil® 724F UP, 724F2 UP Permafil® 716 UP Permafil® 709 UP, 724 UP Permafil® 777 Thixotropic UP/T Permafil® 709 UP, 716 UP Permafil® 74035 Thixotropic 
Epoxy

Permafil® 707 UP Hi-Therm® BC-346-A Polyester

Permafil® 724 UP Permafil® 724 UP, 724F UP Permafil® 724 UP Permafil® 724F UP Permafil® 724F UP, 724F2 UP Permafil® 724 UP, 716 UP, 709 UP Permafil® 777 Thixotropic UP Permafil® 747 UP Permafil® 707 UP

Dolphon® CB-1130 PBD 
Potting

Permafil® 724F UP Aqua-Therm® BC-365-LTC 
Polyester/Waterborne

XL®-2102 Acrylic Permafil® 724F2 UP Dolphon® CC-1105 UP Dolphon® CC-1305 UP Permafil® 724 UP, 724F UP Permafil® 74043 Epoxy/Solvent Permafil® 777 Thixotropic UP

Dolphon® CC-1105 UP Dolphon® CC-1105-OPT UP Dolphon® CC-1105 UP Permafil® 777 Thixotropic UP XL®-2103 polyester Dolphon® CC-1105-HTC Dolphon® CC-1105 UP

Dolphon® CC-1105-OPT UP Dolphon® CC-1105 UP Permafil® 1217 Alkyd/Air Dry Dolphon® CC-1105-OPT UP Permafil® 1217 Alkyd/Air Dry Permafil® 74035 Thixotropic Epoxy Aqua-Therm® BC-365-LTC 
Polyester/Waterborne

Dolphon® BC-352 Epoxy

Aqua-Therm® BC-365 Polyester Dolphon® CC-1105-OPT UP Synthite® AC-43 Alkyd/Air Dry XL®-2103 Acrylic Permafil® 9637 Alk/Solvent Permafil® 74115 Thixotropic Epoxy

Hi-Therm® BC-346-A Polyester Hi-Therm® BC-346-A Polyester Permafil® 3007-2 Gel Coat Aqua-Therm® BC-365-LTC 
Polyester/Waterborne

Aqua-Therm® BC-365-LTC 
Polyester/Waterborne

Dolphon® CC-1118-LV Thixotropic 
Epoxy

Permafil® 74035 Thixotropic 
EpoxySynthite® AC-43 Alkyd/Air Dry

Synthite® AC-43 Alkyd/Air Dry Permafil® 1217 Alkyd/Air Dry Dolphon® CC-1118-LV  
Thixotropic EpoxyHi-Therm® BC-346-A Polyester

Composites and banding tapes

Poly Glas® 76870 Poly Glas® K220 76027 Bondable Papers Poly Glas® 76870 Vetronite® G30 Polyimide Laminate

Poly Glas® 76870 76054, 76590 B-stage glass cloth Poly Glas® K220 Vetronite® G7 Silicone Laminate

Vetronite® G-11 Composites Vetronite® GPO Laminates Vetronite® GPO Laminates

Delmat® Composites Delmat® Composites

Poly Glas® H200

Poly Glas® 76870

76711 coated aramid bond paper
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Von Roll provides as well a wide range of potting materials perfectly suited for low-voltage 
motors and generators. The following are examples of these high quality products: 

 
Temperature 
index UL 1446 Composition

Flash point  
(°F)

Curing  
process* Special properties

Permafil® 74041 180°C Epoxy >200 2-4 h at 
162°C

Thixotropic epoxy with excel-
lent moisture, chemical and 
mechanical properties

Permafil® 707 200°C Polyester 127 2-4 h at 
162°C

Excellent thermal and electrical 
properties. Excellent in traction 
motor applications

Dolphon® CC-1105 200°C Polyester >200 2-4 h at 
162°C

Excellent dipping resin. High 
bond, low build. Tank stable

Dolphon® BC-346A 200°C Polyester 87 2-4 h at 
162°C

Solvent based polyester. 
Excellent build, tank stable. 
Good thermal and electrical 
properties

XL®-2103 200°C Polyester >200 2-4 h at 
162°C

Great tank stability. Excellent 
thermal and electrical proper-
ties. 

Chemistry

Flash 
point  
(°F)

Viscosity at 25C
(cps) Gel Time Cure time Special properties

Dolphon® CB-1078 Epoxy >200 8'000 R/T cure Per reactor 
used

Black, filled; good thermal
conductivity, low shrinkage

Dolphon® CB-1109 PBD >200 2500/3,000 R/T cure 24 hr at 70°F Black potting for low stress 
applications

Dolphon® CB-1069 Epoxy >200 5'500 R/T cure Per reactor 
used

Soft, filled, good for automa-
tic dispensing equipment

Resins 

Impregnation resins are one of the most important components in any low-voltage 
machine. We offer a wide range of impregnation resins ideally optimized for every 
impregnation system, such as vacuum pressure impregnation, trickling, dipping or dip 
rolling. Below are some materials that are particularly suited to these applications:

Process of trickling the resin over a stator.



Flexible Laminates 

Von Roll is a world leader in flexible laminates and coated materials. Von Roll materials 
for slot liners, phase insulation, barrier applications, and closures for low-voltage motors 
and generators are outstanding. We supply them in a wide variety of thicknesses. The 
following are some of the suitable products:

 
Temperature 
index Composition Special properties

Acuflex® DMD-100 Class F three-ply flexible laminate made of 
PET felt, PET film and a PET felt fully 
saturated with a synthetic resin

» �designed for automatic insertion machine 
» tough, affordable laminate
» �excellent resistance to cut through and 

edge tear

Acuflex® DMD-70 Class F three-ply flexible laminate with out-
standing thermal endurance

» DMD is 70 percent saturated

Acuflex® NMN Class H three-ply flexible laminate made of  
Nomex® 1 paper, polyester film and 
Nomex® 1 paper bonded with a 
synthetic resin

» �outstanding mechanical properties
» �good resistance to thermal stress thanks 

to high-performance adhesive system
» designed for automatic insertion machine

Pyromid® Class H three-ply flexible laminate » �High temperature combination material 
that looks, and handles like DMD, but 
operates up to 180°C

Flexible laminates are processed smoothly without creasing.

1 DuPontTM and Nomex® are trademarks or registered trademarks of DuPont or its subsidiaries. 

Poly Glas® B-stage banding tapes are useful for reinforcements of rotating parts such as 
armatures, generator exciters and rotor components.
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Testing and UL 

The wire test pieces being tested with regard to the adhesive power of the wire coating.

Von Roll has specialized low-voltage application system testing labs that are focused on 
client needs and requirements. We can process customer parts in the lab by dipping, 
trickle, roll-through, vacuum-aided dipping or VPI processing methods to produce 
prototype parts. 

We customize systems for customers and offer following tests:
»	� Full System Testing - Long Thermal Aging  

- Motorette Testing 
- Formette Testing

»	� Chemical Compatibility Testing  
- short-term component aging (sealed-tube test) 

»	  �Component Thermal Aging  
- twisted pair testing (TP) 
- Helical Coil Bond Strength Testing (HC)

Structural materials – A wide range of structural materials can be used for low-voltage 
applications. Rigid laminates and molded parts as well as prepregs and B-staged 
materials are the answer to many design challenges in blocking and reinforcements, 
terminals, switch insulations and others. 

For wedges Von Roll recommends composite materials such as Vetronite® G-11 or 
Delmat® Epoxy 68660, which can be delivered either as sheets or machined parts. 
U and L profiles with bounded Nomex®1 layers are also part of the slot insulation program.

Composites 



We offer a unique program of low-voltage insulation training, known as Von Roll  
Corporate University. The objectives of this training are:

» �Better understanding of low-voltage insulation technology for rotating machines and 
up-to-date knowledge on insulating materials and systems.

» �Practical experience in the application of electrical insulating materials.

Dates and further information are available in a separate brochure.

Training

Our training courses are attended by customers and partners from around the globe.

Our laboratory in Schenectady, New York, is a recognized, certified UL 
testing center, where we develop and maintain the many Von Roll UL 1446 
and IEEE 1776 insulations systems.

We work closely with UL to bring UL recognized systems and components to 
our customers.


