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WHAT IS LITZ WIRE?

Litz wire consists of a number of individually
insulated magnet wires twisted or braided
into a uniform pattern with the primary benefit
of reducing AC losses in high frequency
windings. New England Wire Technologies
offers unlimited Litz wire constructions with
multiple types of insulation to meet agency
and/or specific customer voltage withstand

WHY LITZ WIRE?

When manufacturing motors, transformers, and other
electromagnetic devices, magnetic fields are created by
currentin awire. By raising the frequency, you create stronger
fields and higher coupling, resulting in a loss in the materials
due to two effects — SRin Effect and Proximity Effect.

As the frequency rises, the current migrates to the skin and
is pushed away by the field of its neighboring strand, maRing
the core of the conductor useless.

Litz wire mitigates both the SRin Effect and Proximity Effect

losses. New England Wire Technologies designs with
individual strands that are smaller than the sRin depth and
transposes those strands throughout the length of the wire.
The correct size of the wire is based on the frequency of the
application.

requirements.

Because of the low electrical losses and ease of
solderability, the enamels commonly used for insulating
individual strands are Polyurethane and Polyurethane with
a Nylon topcoat. However, other insulations may also be
used. In many cases, Litz wire is insulated with an overall
single or double wrap, or serving, of a textile, but is also
available unserved.

Determining the operating frequency of the application is the
most important question to consider when designing your
Litz wire. The operating frequency of your application will
determine both the Litz construction and the individual wire
gauge. The table below highlights the recommended wire
gauge versus frequency for most Litz wire constructions.

Frequency Recommended Wire Nominal Diameter over DC Resistance Single Strand
Gauge Copper OHMS/M FT (Max) RAC/ RDC “H”

60 HZ to 1 KHZ 28 AWG 0.0126 66.37 1.0000

1 KHZ to 10 KHZ 30 AWG 0.0100 105.82 1.0000
10 KHZ to 20 KHZ 33 AWG 0.0071 211.70 1.0000
20 KHZ to 50 KHZ 36 AWG 0.0050 431.90 1.0000
50 KHZ to 100 KHZ 38 AWG 0.0040 681.90 1.0000
100 KHZ to 200 KHZ 40 AWG 0.0031 1152.30 1.0000
200 KHZ to 350 KHZ 42 AWG 0.0025 1801.00 1.0000
350 KHZ to 850 KHZ 44 AWG 0.0020 2873.00 1.0003
850 KHZ to 1.4 MHZ 46 AWG 0.0016 4544.00 1.0003
1.4 MHZ to 2.8 MHZ 48 AWG 0.0012 7285.00 1.0003
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BENEFITS
OF LITZ WIRE

AN AN

* Reduce AC losses in
high frequency windings

* Increased efficiency

- Mitigation of SRin Effect

« Mitigation of Proximity Effect

* Minimize eddy current losses

- Lower operating temperatures

+ Reduced footprint of final product
* Substantial weight reduction

« Avoidance of "hot spots”
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Round Type 1 Litz

Construction features a single
twisting operation with an optional
outer insulation.

Round Type 5 Litz

Construction features insulated
bundles of Type 2 Litz wire twisted
around a central fiber core with
optional outer insulation.

Round Type 2 Litz

Construction features bundles of
twisted wire twisted together with
an optional outer insulation.

Round Type 6 Litz

Construction features insulated

bundles of Type 4 Litz wire twisted

around a central fiber core with
optional outer insulation.
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Round Type 3 Litz

Construction features insulated bundles
of twisted wire twisted together with an
optional outer insulation.

Rectangular Type 7 Litz

Construction features insulated
wire braided and formed into a
rectangular profile with optional
outer insulation.



Round Type 4 Litz

Construction features bundles of
twisted wire twisted around a central

fiber core with optional outer insulation.

Rectangular Type 8

Construction features single insulated
strands twisted and compressed into a
rectangular profile with optional outer

insulation.

Square Shaped
Profiles

Square Profiled Litz Wire allows for
the best possible use of the available
winding space in your application.

IKeystone Shaped
Profiles

Keystone shaped Litz Wire gives the
best wire packing density allowing
for the winding of perfect segments.
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Cooled Profiles

Cooled Litz Wire uses a tube core
to carry coolant through the Litz,
increasing the current carrying
capacity of the winding.

Custom Profiles

Formed and compacted Litz Wire
constructions for applications where
limited space necessitates a conductor
with excellent fill factor and
copper density.
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Insulations

Temperature

AWG

Advantages

Considerations

Rating

Sizes

o Excellent abrasion resistance and compatibility

e Must be stripped before soldering

. Class 105°C with transformer oils Lo
Polyvinyl Formal MWA15-C 14-50 {4 Good electrical properties J S?ould.b:]: annealed before application
o Used in Cryogenic applications orvarnis
Class 155°C e Excellent electrical properties for high “Q” coils. o
MW79-C 30-50 | e Easily solderable at 390°C/360°C  Not recommended for applications
Polyurethane . o Excellent film adhesion and flexibility with the possibility of severe thermal
Cblilsv zlggocc 24-50 | e Good moisture and chemical resistance overload
. o Good electrical properties
Class 155°C 1046 | * Easily solderable at 430°C/390°C ¢ Not recommended for applications
Pol th Nvi MWwW80-C o Excellent film adhesion and flexibility with the possibility of severe thermal
olyurethane-Nylon Class 180°C a2 | Improved chemical and mechanical resistance from overload
MW83-C nylon overcoat ¢ Nylon overcoat is hygroscopic
o Nylon overcoat provides low coefficient of friction
o Solderable at 470°C o Low abrasion resistance compared
o o Excellent thermal properties to Nylon and Amide-Imide overcoat
Solderable Caﬁ/%gocc 30-50 | o Good electrical properties and moisture resistance materials
Polyester . ¢ Good compatibility with varnishes and solvents e Preheat before varnishing is
o Improved thermal overload recommended
e Solderable at 470°C
o Excellent thermal properties
o o Good electrical properties and compatibility with ¢ Nylon overcoat is hygroscopic
?,o:der?bk:\l | Cbls\/sv%g(-)cc 30-50 varnishes and solvents e Preheat before varnishing is
olyester Nylon o Improved thermal overload recommended
o Good moisture resistance
o Nylon overcoat provides low coefficient of friction
o Excellent flexibility and abrasion resistance o Not recommended for use in oil-filled
Polyester Class 200°C 3424 |° Excellent thermal overload and moisture resistance power and distribution transformers
Amide-Imide MW74-C o Superior dielectric strength o Must be stripped before soldering
o Good chemical resistance o Preheat before varnishing
Polvester/ o Excellent flexibility and abrasion resistance
Polye: ef de-Imid Class 200°C 450 |° Excellent thermal overload and moisture resistance e Must be stripped before soldering
oly Amide-imide MW35-C o Superior dielectric strength e Preheat before varnishing
Overcoat e Good chemical resistance
o Excellent flexibility
o Excellent thermal overload and radiation resistance . .
Polvimid Class 240°C 10-50 | * Excellent chemical compatibility : m3z: E: Z::]ZZT: dbl;e;?::es\?;cri:irslﬂign
olyimide MW16-C e High dielectric strength « Will solvent &
¢ Adequate abrasion resistance il solvent craze
o Low outgas
* Please note that additional insulations may be used other than those listed above.
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Tape Insulation

Recommended Max. Use

Characteristics

Temperature
© o High dielectric strength
Polyester (PET) Mylar . 135°C e Good abrasion resistance - often used as binder or barrier under extruded
(Heat sealable grades available) . . .
jackets and textile serves or braids
o Excellent thermal properties
N ° 200°C o Excellent electrical properties
omex: . (Up to 220°C under certain o Excellent compatibility with varnishes, adhesives and transformer fluids
(aromatic polyamide) " . .
conditions) o Thinner grades are flexible
o Good resistance to tearing and abrasion
Polyimide o Very high dielectric strength
240°C . .
IKapton® (Up to 400°C under certain o Very good chemical resistance
(Heat sealable & adhesive grades P o o UL 94 V-0 flame rating
. conditions) . .
available) o Excellent mechanical properties
Ultimate operating temperature o Excellent electrical properties at high temperatures
. determined by application o Conformable
Fiberglass Cloth and glass type o Varnish compatible grades available
o Excellent solvent resistance
Ultimate operating temperature o Excellent electrical properties at high temperatures
Mica determined by application o Flame resistant

and glass type o Retains useful electrical properties during and after exposure to fire
Recommended
Fiber Insulation Maximum Operating Advantages Considerations
Temperature

o Low cost servin e Poor space factor compared
Cotton 135°C . g . to Nylon or Polyester

o Good resistance to abrasion

¢ Non-solderable

o Good space factor
Nylon 155°C o Excellent abrasion resistance o Hygroscopic

o Solderable

: Scj)lc(;(:rzi:zs'on resistance e Better space factor than Cotton
Dacron® (Polyester) 155°C . . . . or Glass but poorer space factor

o Slightly higher maximum operating than Nvlon

temperature than Nylon Y
Nomex® o — space.factor . . o Non-solderable
. 250°C o Good electrical properties at high . .
(High Temperature Nylon) RS o Higher cost than other fibers
o o Good electrical properties at high e Space factor equivalent to Cotton

Class 260°C temperatures ¢ Non-solderable

* Please note that additional insulations may be used other than those listed above.
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Extruded Maximum
) Common Use Advantages
Insulation Temperature
« Thin wall winding wire o Good winding characteristics
ETFE 1550 C « High frequency ignterconnect o Better at tight bend than other fluoropolymers
« Primary in multi-conductor o Excellent heat resistance
¥ o Excellent water/chemical resistance
. L . o Excellent heat resistance
FEP ¢ Thm wall wmdmg wire e Outstanding water/chemical resistance
200° C ¢ High frequency interconnect ]
A g q Iy' d ¢ Outstanding flame retardancy
e Primary in multi-conductor o Low outgas
« Thin wall winding wire o Excellent heat resistance
PFA 250° C « Hich frequenc i%]terconnect e Outstanding water/chemical resistance
. Prigmary ?n mulytii-conductor o QOutstanding flame retardancy
o Low outgas
o . . e Very good dielectric properties
A IFE o iz Cioene T ¢ Outstanding water resistance
o Least expensive
PVC 105°C e Primary in multi-conductor * Excellent ﬂan?e.r.eswtance
o Excellent flexibility
o Medical grades
o Excellent abrasion resistance
LT 90°C-105°C | e High frequency interconnect VS good.ﬂeX|b|I|ty
¢ Can be coiled
¢ Halogen free
o Excellent abrasion resistance
o o o High frequency interconnect o Can be coiled
Polyester 07 C-1257C o Thin wall winding wire o Excellent flex life characteristics
o Halogen free
o Highly flexible grades
¢ High frequency interconnect O [aihez] et
TPE 90°C-125°C gn Irequency o Light weight grades
o Winding wire
¢ Halogen free flame retardant grades
¢ Can be coiled
. . o Outstanding flexibility
* High frequency interconnect o Qutstanding heat resistance
Silicone 200° C e High voltage interconnect

e High voltage winding wire

o Medical grades
e Can be coiled

* Please note that additional insulations may be used other than those listed above.
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Litz Applications

Litz Wire
Type

Examples

Wireless Power Transfer 2,8 e Vehicle Charging Systems
High Q Circuitry 1,2,7,8 e Tuning Coils
Transformers and Torodial Transformers 1,2,8 ¢ Power Transformers
c 128 o Motor Drive (Motor Controller)
Inductors / Chokes , 2, o Sl
e Maglev Trains
Motors and Generators * Vehicle Propulsion
Linear Induction Motors 2.8 e Qil and Natural Gas Drilling
Permanent Magnet Motors o Automatic Parts Movement
e Wind Turbines
High Frequency Power Supplies 1,2,3,8 | o Drive the coils for many applications listed
Inverters 1,2,7,8 e DCto AC
Low Impedance Grounding 2,7 e Industrial Machinery
Tuning Circuitry in High Power Radio 56 e VLF Radio Transmission
o Electric Vehicles
DC/DCC 27,8 | °Automotive
onverters 7, « Medical
o Electronics
¢ Induction Cooktops
. . . e Sealing Bottles (Adhesive Backed Aluminum)
Induction Heating Coils 1.27.8 ¢ Mold Preheat Before Plastic Injection
¢ Molten Metal Processing
Ballast 1,2 o Fluorescent Lighting
. . e Leads to Thin Film Deposition Equipment
Propagation of High Frequency 2.3,4,5 | Leads for Plasma Coating of Glass
Power Litz Lead Wire o Leads to Induction Heating Blanket
Flywheel Energy Storage 2,7,8 o Energy Storage
Plasma Containment Coils 2 o Stellarator / Fusion Energy Experiments
. o High Fidelity Speaker Wire
Specialty Audio All Litz Types 5 ol

e Audio Interconnect
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* Stator Windings

+ High Frequency Inductors

* Power Transformers

* Motor Generators

+ Hybrid Transportation

* Wind Turbine Generators

* Communication Equipment

* Marine Acoustic Control Systems
* Induction Heating Applications
* Sonar Equipment

* Radio Transmitter Equipment

* Switch Mode Power Supplies

* Ultrasonic Equipment

* Linear Motors

* Sensors

* Antennas

* Grounding Applications

* Wireless Power Systems

* Electric Vehicle Chargers

* High Frequency Chokes

* Coils

+ High Frequency Motors

* Medical Device Chargers
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ADVANCING
INNOVATION

FOR OVER 100 YEARS

Whether worRing with customer sup-
plied specifications or designing to a
unique requirement, our design team
at New England Wire Technologies
develops innovative, one-of-a-Rind Litz
wire solutions. Through true vertical
integration of manufacturing processes
our customers’ design-to-market curve
is the shortest in the industry.

@ NEW ENGLAND WIRE New England Wire Technologies T: 603.838.6624

©- TECHNOLOGIES -« 130 North Main Street E: info@newenglandwire.com
Lisbon, NH 03585 www.newenglandwire.com



