NEW ENGLAND WIRE
TECHNGLOGIES




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 unlimiled Liz wire
consiructions  with mulliple iypes of
insulation io meel agency and/or specific
customer vollage withstand reguirements.

Recause of the low electrical iosses and ease
of solderability, the enamels commonly used for
insuleting individual strands are Polyurethane
and Polyurethane with a Nylontopcost. Howaver,
other insulations may also be used. In many
cases, Litz wire Is insulated with an overall single
or double wrap, or serving, of a texille, but is also
available unserved.

80 HZ to 1 KHZ 28 AWG

1 KHZ to 10 KHZ 30 ANG
10 KHZ to 20 KHZ 33 AWG
20 KHZ t6 50 KHZ - 36 AWG
50 KHZ to 100 KHZ | 38 AWG
100 KHZ to 200 KHZ 40 AWG
200 KHZ to 350 KHZ 42 AWG
350 KHZ to B50 KHZ | 44 ANG
850 KHZ to 1.4 MHZ 46 ANG
1.4 MHZ to 2.8 MHZ 48 AWG

LITZ WIRE?

When  manufacturing  motors, ftransformers, and  other
alectromagnetic devices, magnetic fields are created by current in
a wira. By raising the frequency, you create stronger fiskds and
higher coupling, resulling in a loss in the materials due to two
effects ~ Skin Effect end Proximity Effact.

As ihe frequency rises, the current migratas to the skin and is
pushed away by the field of its neighbaering strand, making the cors
of tha conducior ussless.

Litz wire mitigates both the Skin Effect and Proximity Effect losses.
New England Wire Technologiss designs with individual strands
that are smailer than the skin depth and fransposes those strands
throughout the length of the wire. The correct size of the wire is
basad on the frequency of the application.

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

0.0126 66.37 1.0000
00100 105.82 1.0000
0.0071 , 211.70 1.0000
00050 43190 - © 10000
0.0040 . 6BL%0 _ 1.0000
0.0031 ) 115230 1.0000
- 0.0025 o 1801.00 : 1.0000
0.0020 : 2873.00 - 1.0003
00016 1 o 454400 1 1.0003
0.0012 - 7285.00 1.0003
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Reduce AC losses in
high frequency windings

> Increased efficiency
= Mitigation of Skin 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 7 Litz

Construction features a single Construction features bundies of - - Construction features insulated bundles
t‘v‘?'Sti”.Q QP?{E?‘O“ with an optional twisted wire twisted together with-an of twisted wire twisted togsther with an
outer insulation. optional outer insutation, 1™ optional outer insulation.

Round Type 5 Litz Round Type 6 Litz Rectanguiar Type 7 Litz

Censtruc’t_ioa_féatures insulated Consiruction festures insulated Cornistruction Teatures insulated

bundies of Type 2 Litz wire twisted bundies of Type 4 Lifz wire twisted wire braided and formed into a
around 1 central fiber core with around a central fiber core with rectangular profile with optional
optionat outer insulation. optional outer insulation, outer insutation,




Round Type 4 Litz

Sqmre Shamdf

Profites Cooled Profiles

Square Profued Ltz Wzra allows for - 'Co"oiedljtz' Wire Uses 2 tube core L

Construction features hundies of twisted _

wire fwisted around a central fiber core - the best possibie usa of the avaliable - . 1o carry cgolant through the thz

with optional outer insutation, ' ___wmding .;:pace-i_n_ your.appiicstion, e L mcreaszng the current carrymg
I N T Y ' capacﬁy ofthe wmdmg

Rectangular Type 8

ﬁeystene Shaged
Pmﬁl@s =

e ey B R T PR S Formed and compacted LatzW:re
i Construction festures single insulated - Keystane shaped LitzWire gives the - = -eonstructions for applications where
Siréﬁds twisted and compfessad into best wire ;}ackmg deﬂssty al%owmg for o ' irm;ted space necess;tates a conciucta;
the wmd;ng C’f perfect segmems . - with excellent fill factor and.

- copper:densty. . :_' =
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» High dielectric sirength-

He-Adequate abras;omesxsmnce Ce

‘& Low ou‘fcas

Pelyvinyl Formal Class 105°C o Excellent abrasion resistance and compatibility s Must be stripped before soldering
MW15-C 14.50 with fransformer oils = $hould be annealed before appiicataon
» Good electrical properties of varnish
e Used in Cryogenic applications
Polyurethang - 1 Class155°C .| . - | o Bxcellent electrical properties for high"Q" coils, ..~ | » Not recommended for appiications .~
SRR COMWTSC 30-50 s Easily solderable at 390°C/360°C B © with the possrbihty of sev&re thermat
S o 'iEﬁfé‘i’éQi’éii‘ii&l’éii‘?iii‘éiifice ol
: b MWB2:C T :
Palyurethane-Nylon Class 155°C » Good electrical properties s Not recammended for applications
MwB0-C 10-46 | ° Easily solderable at 430°C/390°C with the possibility of severe thermal
Class 180°C s Exceltent filin a(.ihasmré angd fie)(i.biilt\j ‘ overioad
MWSS-C od-a6 |° improved chamical and mechanical resistance from s Nylon overcoat is hygroscopic
' nylon overcoat
a Nylon overcoat provides low coefficient of friction
Solderable . © Class 180°C 1" - | » Solderable at 470°C s Low abrasion resistance compared
‘Polyester MW77-C - | e Excellent thermal properties ] e Nylon and Amu’ie fmide overcoat
SRR T 30-50 | » Good electrical properties and moisture ressstance o1 naterials .
L e Goad campatlb lity with varnishes and so vents ‘s Pieheat befm-e \,armshmg s
S | » Improved thermal overload ' recormendead
Solderable Class 180°C = Solderable at 470°C » Nylon overcoat is hygroscopic
Polyaster Nylon MW78-C s Excallent thermal properties » Preheat before varnishing is
s Good electrical properties and compatibility with recommended
36-50 varnishes and solvenis
s Improved thermat overload
# Good moisture resistance
& Nylon overcoat provides low coefficient of friction
Polyester Class 200°C. e Excellent flexibility and abrasion resistance | s Mot recommended for use in oii-filled
Amide-imide COMW74-C | = Exceilent thermai overload and moisturs resistance powerand distribution transformers
R : N 3444 » Superior dieteciric strength ' | o Must be stnpped before soldenng
_ : o e_Cocd.__chem_zcal res:_sia_nce : » Preheat before vamnshmg
Polyester/ Class 2007C s Excellent fiexibility and abrasion resistance s Must be stripped before soldering
Poly Amide-imide MW35-C s5g |° Excellent thermal overload and mmoisture resistance = Prehaat before varnishing
| Overcoat i o Superior diglectric strength
¢ Good cherical resistance
Polyimide . -Class 240*(: B R » Exceﬁentrexli}ihw : Cope Must be stripped before.so dermg :
; o MWio-C o e Bxcellent thermal overload and rad;aticn res&stance - w Must ba annealed, befo;‘e varmshmﬁ _
SR . 10;56 2 Excelient chemicat comg}atabllsty i e Wsli =9hfent craze” = '
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* Plegse note that additional Insulations may be used other than those listed above.




INSULATION

Polyesier (PET) Mylew®

135°C » High dielectric strength
{Heat sealable grades available) s Good abrasion resistance - often used as binder or barrier under extruded
jackets and textile serves or braids
Nomex® . 20T e Exc“!ieﬂt thermal pmpemes L
{aromatic polyam;de} - {Upto 220°Cunder certain | | o Excellent electrical properties S R
' ‘conditions) ® Lxcelient ccmpaﬁblhty wuh vam;shes adi?eswes and transformer f’urds =
B o Thinner grades are flexible R S : '
 Good resistance to tearing. ané abrasaen
Polyimide 240°C = Very high dielectric strength
Hapion® {Up to 400°C under certain s Very good chemical resistance
{Heat sealable & adhesive grades conditions) = UL 94 V-0 flame rating

availabis)

e Excellent mechanical properiies

Fiberglass Cloth _ Uihmate operating temperature | ¢ Exceflent eie;tﬂcal pmpemes at’ hwh temg}eratures .
determmed by application . | + Conformable : :
.cand-glass type. ‘e Varnish csmpatzb‘e grades a\ia;{abi
’ L 1 » Exceilent solvent res&stan_ce _
Mica Ultimate operating temperature e Excellent electrical properties at high temperatures

determined by application
and glass type

= Flame resistant
& Retains useful electrical properties during and after exposure to fire

& Low cost serving = Poor space factor compared
Cotton 135°C « Good resistance o abrasion to Nylon or Poivester
» Nor-solderable
' : ¢ Good sp'ace factar _ s Hygroscopic
Mylon 155°C; = Excellent abrasion reszsLance R
B » Solderahle © " - . .
» Good abrasion resistance s Better space factor than Cotton
# Soiderable or Giass but poorer space factor
Dacron® {Polyester © ’ ) . .
{Poly ) 155% + Slightly higher maximum operating than Nylon
temperatvre than Nylon
R e Good space, factar » Mon-solderable ™ -
Nemex® Aepes | # Good electrical properi:;es at i’ngh s Hi“ht‘:‘r cost than OthEi’ fibers S
. 250°C
{High Temperaiure ﬁylon} o F . temperamras . .
Glass 260°C » Good electrical properties at high # Space factor equivalent to Cotton
temperatures » Mon-solderable
Plegse note that additional insulations may be used other then those listed above. T " Bacror®, Nomex®, Mylar” and Kapton® arz DuPont Registered Trademarks. 7




INSULATION -

s Thin wall winding wire
o High frequency interconnect

« Good winding characteristics
s Better at Hght bend than other flucropolymers

» High voltage winding wire

ETFE 1557 & Primary in muiti-conducter ¢ Excellent heat resistance
s Excellent water/chemical resxstanca
T ) 0 e Thin wall winding Wire Excellent heat resistance . G
FEP o L eHigh frequeﬂw interconnect B Outstandmg water/chemical res:staﬁce
REE : 2_0-6} ' C o s En_ma;“ym m_uii'l conduc_tor 5 Oumandmg ﬂame retardancy
: R - . # Low outgas .
# Thin wall winding wire » Excellent heat resistance
PFA 250° C s High frequency interconnect s Quistanding water/chemical resistance
» Primary in mulfi-conductor s Quitstanding flame retardancy
s Low outgas
PE.’PF _ . ?5,3 c B I _i.?t'z Cu_ak i Twirs_éx : & Very good diciﬁctm prspertlfss _
I i S » Qutstanding water resistance
# Primary in muiti-conductor » Least expensive
s s Excellent flame resistance
PVC wsec » Excellent flexiility
# Medical grades
R Sl 1 e High fréqﬂe;ﬁ_cy.ihtémonhéct' » Exceﬁent abrasion resrstance
Polyurethane ) .o Lol o SRS  Very. goad flexibility -
SRR FPL .1.05 c .o Can be coiled .
_ ] _ s Halogen free
= High frequency interconnect » Excellent abrasion resistance
. o anro s Thin wall winding wire » Can be coiled
Polyester POTC-125°C » Excelient flex life characteristics
¢ Halogen free
- DjeHigh frequencymt&rcennect - » Highly flexible grades. .
B e Wmdmg w1,e . B_Med'cai g{ades '
TPE 90°L-125%C » Light weight grades. :
L o o e Hair}gen free ﬂame retardant gracies
) e-Canbe coﬁed K _
» High frequency interconnect » Quistanding flexibili ty
e s High voltage interconnect « Outstanding heat resistance
Silicone . 2000 C

s Medical grades
& Can be coiled

WAL

* Please note that additional insulations may be used sther than those listed ahave.
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Wireless Power Transfar 28 » Vehicle Charging Systems
High O Circuitry 1,2,7,8 1 sTuningCoils .- -
Transformers and Torodial Transformers 1,28 s Power Transformers
inductors / Chokes Bt 2 o Mator Drive (Motor Controfler) - ...
_ _ 1 8 @ Solar Inverters . Do 0
Motors and Genorators s Maglev Trains
Linear induction Motors o Vehicle Propulsion
Permanent Magnet Motors 58 » Qit and Matural Gas Drilling
' e Automatic Parts Movement
o Wind Turbines
High Frequency Power Supplies 1,2,3.8 | o Drive the coils for many applications fisted - -
thuerters 1.2,7.8 e DCio AC
Low Impedance Grounding | 27 I's industrial Machinery -
Tuning Tircuitry in High Power Radio 56 » VLF Radio Transmission
GC /7 BC Converters 2 S P ot 'E't'ec;;i;_ﬁfe'h_ici'es S
a Y oo [ Automotive
T 3_-' s Medical
: s Electronics .
Induction Heating Coils s Induction Cooktops
1278 |° Sealing Bottles {Adhasive Backed Aluminum)
Bah s Mold Praheat Before Plastic Injection
s Molten Metal Processing
Baliast . 1.;5_ o la Fluorescent Lighting
Propagation of High Frequency & Leads to Thin Film Denesition Equipment
Power Litz Lead Wire 2,3,4,5 | = Leads for Plasma Coating of Glass
s Leads to Inducton Heating Bianket
Fiywheel Energy Storage 2.7, g o';_Energ'y Sfofégé '
Plasma Containment Coils o s Steflarator / Fusion Energy Experiments

Specialiy Audio

| Al L Types

« High Fidelity Speaker Wire
s Aldio Intercorinect

WA RS A U 00T




SOLUTIONS

400 HZt0 1 KHz
Compactions tailored to your winding windew to 90%
Aspectsto 18to 1

Type 8

- Density to 88% .' R ':C ag:ﬁiﬁcr“ .
Chspecistoiol TR

1 KHz to 850 KHz Type 8
Density to 75%
AspectstoStol Bunched

.1}{!'»;2:{0_2'?\}1'{—'{2 S 'i'ea S
CAspects To4Stod e p L T

1KHz to 2 MHz Tuoe 2
Density to 70% Fzze d
Aspects o 1.75t0 1

o AKHztezMEZ
Dol nDensityto70% o T L0 b Type T
oo Aspectsto20tol T T s

Custom Shapes Type 8
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OF EXCELLENCE

Cable Design & Manufacture Since 1868

Whether working with customer supplied
specifications or designing tc a unigue requiremeni,
our design team at New England Wire Technologies
develops innovative, one-of-a-kind wire and cable
solutions. Through true vertical integration of
manufacturing processes our customers’ design-to-
market curve is the shortest in the industry.

_ _ New England Wire Technologies
NEW ENGLAND WIRE 134G North Main Street

TECHNOLOGIES Lisbon, NH 03585

T: 603.838.6624
E: sales@newenglandwire.com
WY




