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Fssex Furukawa
vertically integrated, global

Mmagnet wire leader

World's second largest
manufacturer of enamel
insulation for magnet wire

) Increased the output
4 of copper and aluminum

to ensure and maintain
market stability

As a alobally diverse
powerhouse in

magnet wire and
enameling, Essex Furukawa
consistently pushes the boundaries
of innovation, and engineering. We

ead these efforts EJCFCJSS the Q|ODE‘
Global research and
development quickly delivers

customers we serve innovation for customers

Built on more than 120 years of expertise,
our teams form mutually beneficial
relationships with members of the
automaotive, commercial, residential,
ndustrial, and energy markets to provide
the products and services they need to
flourish, and in turn, inspire their customers
to thrive. From the newest electric vehicles,
power transformers, and commercial

tors, we produce the magnet/ 000
ng wire that powers the future E@R 0(’5]1

2,062 377kt
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ESSEX
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MALAYSIA

NORTH AMERICA

ASIA PACIFIC

Corporate Headquarters

Superior Essex
5770 Powers Ferry Rd. NW, Suite 300
Atlanta GA, 30327 U.S.A.

+1.770.657.6000
corporatemarketing@spsx.com

Magnet Wire

Essex Furukawa
1601 Wall Street
Fort Wayne, IN 46802 U.5.A,

+1.260.461.4000
info.northamerica@essexfurukawa.com

EUROPE

Magnet Wire

Essex Furukawa Europe
Korbacher Strasse 6
34454 Bad Arolsen, Germany

+49,5691.8940
info.europe@essexfurukawa.com

essexfurukawa.com

58202
EDONM Estan & a3 et W oo

- m - e

A Sopenor Sxzex Company Al Sgtet Samar.es

Magnet Wire Headquarters Japan

Essex Furukawa Japan
16-8 Uchikanda 2-chome,
Chiyoda-ku, Tokyo, 101-0047

+81.3.6206.0390
info.japan@essexfurukawa.com

Magnet Wire

Essex Furukawa Malaysia — Penang

Lot 1192, Mukim 14, Permatang Tinggi,
Seberang Perai Tengah,

14000 Bukit Mertajam, Penang, Malaysia

+60.4.588.9609
info.penang@essexfurukawa.com

Essex Furukawa Malaysia — Kuala Lumpur
Lot 2, Persiaran Waja, Bukit Raja Industria
Estate, 41720 Klang, Selangor, Malaysia
+60.3.3342.700
info.kualalumpur@essexfurukawa.com

Essex Furukawa China

68 Lushan Road,

Suzhou High-tech Zone

Suzhou, Jiangsu, 215129, China
+86.512.6662.6868
info.china@essexfurukawa.com



NEMA MW 80

Class 155 - Copper and Aluminum - Round Conductors - Polyurethane/Polyamide coated magnet wire / winding wire.

APPLICATION

SODERON™ F5/155 fast solder magnet wire is designed
to be utilized where the particular coil or component
design may utilize the unigue solder stripping property.
SODERON®™ FS/155 magnet wire with its improved fast
solder polyurethane film, over coated with nylon,
surpasses standard Class 130 and 155 in its speed of
solderability and can be used in a wide array of wire
applications. The film lends itself to the precise process
control required in manufacturing many electrical/
electronic devices.

As with all solderable magnet wire, care must be
exercised in the application of SODERON®™ FS/155
magnet wire since this material does not exhibit
overload resistance properties like most non-
solderable Classes 105, 130 and 155 resin.

SODERON® FS/155 is recommended but not limited to
the following applications:

* Bobbin wound and paper section coils
* Molded and encapsulated coils

* Small motors, armature and fields

= Automotive coils

= Toroidal coils

SODERON® FS/155

Magnet Wire / Winding Wire

EROBUGT
DATA SRIEETT

ENGINEERING HIGHLIGHTS

1. THERMAL CLASSIFICATION

SODERON® F5/155 magnet wire is a UL Listed Class 155
material when measured in accordance with the ASTM
02307 test method.

2. THERMOPLASTIC FLOW

Thermoplastic  flow (cut-thru) temperature of
SODERON® FS/155 magnet wire is 228°C; well above
maximum process conditions found in molded coil
work, trickle impregnation processes and standard
preheat varnish cycles specified for normal Class 155
systems.

3. SOLDERABILITY

SODERON® FS/155 magnet wire solders faster than any
other solderable product without the excessive buildup
of enamel residue associated with other solderable
type resin coatings.

4, WINDABILITY

Flexibility and adhesion properties of the SODERON’
FS/155 magnet wire film, because of its tough nylon
topcoat, exceeds most winding applications and
requirements.

5. ELECTRICAL

SODERON® FS/155 magnet wire insulation exhibits high
dielectric strength,

6. CHEMICAL

The solvent resistant properties of SODERON® F5/155
are suitable for most classes 105, 130 and 155
varnishes, encapsulants, and treating resins.

7. NORMAL AVAILABILITY

* Round Copper Sizes:
10-27 AWG, Single Build
10-27 AWG, Heavy Build

* Round Aluminum Sizes
27 AWG & Heavier

Please consult Magnet Wire Marketing for additional
size [including metric) and build information.

7 FURUKRWAR




SODERON"® FS/155
Magnet Wire / Winding Wire

Performance data is representative of 18 AWG heavy build copper. ~

THERMAL PROPERTIES PHYSICAL PROPERTIES
HEAT SHOCK RESISTANCE ABRASION RESISTANCE: UNIDIRECTIONAL
TYPICAL PERFORMANCE: No cracks @ 175°C TYPICAL PERFORMANCE: 1760 g., avg.
REQUIRED PERFORMAMNCE: 20%, 3 XD, no crackst REQUIRED PERFORMANCE: 980 g., minimum ,
1150 g., mi 1
SOLDERABILITY S PRI
TYPICAL PERFORMANCE: 2 seconds @ 390°C ABRASION RESISTANCE: REPEATED SCRAPE
REQUIRED PERFORMAMCE: <9 seconds @ 330°Ct TYPICAL PERFORMANCE: 250 strokes avg.®
THERMAL STABILITY ADHESION AND FLEXIBILITY
TYPICAL PERFORMANCE: 167°C (Still Under Test) TYPICAL PERFORMANCE: Mo topcoat or basecoat cracks
REQUIRED PERFORMARNCE: 155°C minimum? REQUIRED PERFORMANCE: 20%, 3 XD, no cracks?
THERMOPLASTIC FLOW CONDUCTOR ELONGATION
TYPICAL PERFORMANCE: 228°C TYPICAL PERFORMANCE: 39%
REOQUIRED PERFORMANCE: 200°Ct REQUIRED PERFORMAMNCE: 32% minimum?
SPRINGBACK
18 AWG Heavy Build Copper » TYPICAL PERFORMANCE: 46 degrees
i Soderon™ FS/155 Thermal Stability RECQUIRED PERFORMANCE: 58 degrees, maximum?
: ELECTRICAL PROPERTIES
20,0007
. X CONTINUITY
i TYPICAL PERFORMANCE: <1 fault/100 feet
. REQUIRED PERFORMARNCE: <_ 5 faults 100 feet?
g N
:Ei \\ DIELECTRIC BREAKDOWN VOLTAGE
£ 1,000, A RATED TEMPERATURE
?‘;' 1"\ TYPICAL PERFORMANCE: 8740 valts, avi.
E 4 REQUIRED PERFORMARNCE: 3848 valts, minimum?
-~ X ROOM TEMPERATURE
A TYPICAL PERFORMANCE: 10,700 volts, ava.
Tmi. A C REQUIRED PERFORMAMCE: 5130 valts, minimum?
: sdctnd as NEMA are Exnex Furvhews Standamia
# hown represent bppacsd averagn esults dnd ane nat manded 10 be wied Bt dadg” DALl
o apecihenlian hmes
i -RI':;'. raments of NEMA MW 1000, Secton MW B0-C
100 120 140 160 180 200 220 240 20 280 All Sales are subject to Essex Furukawa Standard Terms and Conditions as
Temperature G {17k} posted on essexfurukawa.com, Copies aveilable upon request.
Essax Furukawa
1601 Wall Street
Fort Wayne, IN 46802
260.451 4000
© 2020 Essax Furukewa

ESSEX FURUKAWA www.essexfurukawa.com Fu RUKF“-UH




GP/MR-200"

Magnet Wire | Winding Wire

NEMA mw 35, mw 36, mw 73

Thermal Class

200°C (Copper), 220°C (Aluminum)

Conductor Copper and Aluminum

Shape Round, Square and Roctangular

Insulation Material Potyester’ Polyamide-imids

Round Copper: Smgle Build 14-33 AWG; Heavy
Build: 4-33 AWG

Rownd Alurminum: Swgle Build: 14-22 AWG; Heavy
Build: 2-22 AWG,

Square and Rectangulas

Size Range

Fractional and Integral HP Molors

Hermetic Motoss

DC Masors

Power Tools

Automotive Alternators and Generators

All Dry Type Transformers, Class 105 through 200
Electronics, Afl Types of Coils. Class 105 Through 200

Key Applications

PRODUCT DESCRIPTION

GP/MR-200% magnet wire is the standard of comparison for
magnet wire performance in virtually every severe and heavy duty
application. The combination of a modified Polyester basecoat
and an improved Polyamide-imide topcoat results in an insulation
system with outstanding physical toughness, excellent dielectric
properties, and superior chemical resistance to most common
solvents and refrigerants.

Windability of GF/MR-200* magnat wire, verified by years

of experience on virtually every type of winder, has always

been excellent. Improvements in the topooat have resulted in a
product that is even more superior with regard to high siot fill and
insertability.

Info.penang@essexfurukewa.com | +60.4, 588 9609
infokualalumpur@essexfurukawacom | +60.3. 33427001

ESSEX
FURUKAWA.

EssexFurukawa.com

Product Data Sheet n

FEATURES AND BENEFITS

GEAWR-200" magret wee o classified as Class 200°C
e Copper conducton and Class 220°C on Aliminum,

Thermal
Clazsificathon

GRAMR-200" Copper magnel wire has excellent
thermoplastic low (cut-thiu) propertes, with
typical test values near 3904C

Thermoplastic Flow

The windabiity of GPSR-200" magret wire is
excelant, and had been recently impraved in the
areds of libinicit crape resistance. This has
been accomplished without sacnilicing other key
thesmal and chemical proparties

Windability

GR/MR-200" magnet wire insulation exhibits bigh
dilectric strength retention nder high mostture
cond fions, Hydrodysis resistance is excellent

Electrical

AL shewin by propery data presanied slsewhears i
this brachure, resistance of GRYMR-200™ magnet
wire bo both traditional refrigerants and replacement
reftigerands {for CFC s and HCFC's) Is excellant, GPY
ME-Z00" magnet wire has been the standard for
Herretic spploatians vwivally Lace il Inceptson

Chamical

insulation piercing. mechanical stripping. hot
staking and flame welding processes can akl be
Jatd with copper GPAMR-200" magnet wire

Flame welding processas are nof recommanded

for alumanuem GPAMRB-200* magnet wire. If the
connaction is to be soldared, the insulation must be
removed pricr to soldering

Stripping Method

& Round Copper Sipeq
1E-33 AWG, Single Budld
4-33 AWG, Heavy Build

* Rowund Aluminum Sizes
k22 AWG, Single Build

2-22 AWG, Heavy Build

MNormal Availability

« Sguare and Rectangular

Please consull Magnet YWine NMarketing for addfional
sized (ingludng medric) and buld mformation

THERMAL ENDURANCE
18 AWG Hewvy Build CL7AL
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®
GP/ M R'ZOO Product Data Sheet n

Magnet Wire | Winding Wire

PROPERTIES

TEST DETAILS TYFICAL PERFORMAMNCE" REQUIRED PERFORMAMNCE""
THERMAL
Heat Shock Resistance 20% Elsngatian, 220°C = 0.5hr 13D, no cracks 3xD, no cracks
Thermal Endurance 20,000 hrs, par ASTIW D 2307 Z213°C (CLY, 236°C (AL) = 200%C (CU), = 220°C (ALY
Thermoplastic Flow Crossirg method, 5°C/minute rise rate 3952, 2kg weight (CU orly) = 3000, kg waight (CL only)
PHYSICAL
— i 15508 (CLD, » 980g & = 11503 avg (CU),
Unidirectional Scrape
SO0 (AL 590g & = & ALl
Abrasion Resistance R — _— ! A 000 xS htigag
Repeated Scrape 150 strokes, 700g weight (CL1D
M.H Elongaticn, mandrel wrap (CLI), 120, ma ;T-;I;h.i- H_'i:l]- k A
Adherence and Flexibility 15% Elongation, mandrel wrap (AL) 24D, no tracks CALY 3B, na cracks (CU & AL) )
Dynamac Coefficient of Frcton :
Coafficient of Friction per MW 750 Dy Lube: 02 - 06 (CU E ALY
Elangation Elpngate to break 38% (CU), 25% (AL) = 32% (CLD, = 15% (AL)
Springback Mandrel wrap 54 {CLU) = 58° (CU)
ELECTRICAL
i h _ 5 fault @ 1500 VOC (€L,
Cantinuity 100 1, graphite fiber brush < 1 fault @ 1500 VDO (CU & ALY :m r:m-.un TSN VDG AL
Dislectric Roam Temperature Twisted pairs @ amhbient 12,200 volts (CL1), 10,000 wolts {AL) = 5,700 volts (CU & ALY
freal Voltage Rated Temperalure Twisted pairs @ 20050 10,300 valts » 4275 volts
CHEMICAL
Immaersed in §0°C Hylene solvent x o 7 A
01.5hi: nischs scrapa LTrL] = 575g (CL), = 345g (ALY
e jmme sed in ér]:l-“-é_:'?:l'.l.!-ﬂ;} E ;I_ =
finc - P 75 , = 345¢ (AL
B __solvent x 0.5t needle scrape T b it s
Petrolewmn raphtha, 3% toluene,
ethanal, 5% sulluric acig, 1%
Other Solvents potassium hydrogide, butyl acetate, Fagips = 5T5g (CU, = 345g (AL)
acatone bor 24 bours af room
i, e i —
Rafrigerant
£ 85% of refrigerant Ly 0.15%
eritcal pressure « & —
Extraction hour, collect residue R134a 0.03% = 0.25%
maesure percent of
Refrigerant ; ;
Reslstance Insulation welght loss R173 o148 -
Teiiad gt w22 13,000 veits
Diglectric “r‘r"“’f s ';1 —
Breakdawn alter 7 bl iy R134a 14 300 volis = 5,700 voits
: 5-B5% of critical
Conditioning pressure ¥ 72 . — —
Foaies R123 14 500 wokts

" Performance dala i representalive of 18 AWGE heavy Epild Copper or Alumimum mognef wire whene applable
** Roginrernends for 18 AWG heawy Build per NEMA MW 35, MW 38 and MW 73

E Info.panang@essaxfurukawa.com | +60.4 5889609 A e (ST i TAVTERO @ GG Sk e nw sfer b carge Froow el ap e cFreder S il
1 4 InfokualalumpurBessexfurukawa.com | +60.3 33427001 Lt o B o S et ety e b 1 % e |t Eitn P Trem el Gt of 5w e Wagnel
Funu“nmn. EssexFumkawa'com Wien s Wil Wiew Presiims ot s b Lol e ot Eais el atind (0P, o8 oot £ s g ees? 41 s oraamy



GP/MR-EXTRA"

Magnet Wire | Winding Wire

NEMA

Thermal Class

Conductor N
. .5hlpl

Insulation Materisl

Size Range

Key Applications

mw 37-C, mw 38-C, mw 73-C
22000

Copper

Rourd, Sguard, Roctangular
Polyestes/Polyamide-imide

Rownd Single Build: 14-33 AWG
Rownd Heavy Build: 4-33 AWG

Square and Rectangulan Please consu't Essan
Magnet Wire Marketing lor additional sizes
(including matric) and build infermatian

Farm Wound Coils

Fractional and Iniegral HP Mators
Hermetic Mators

DC Motors

Automative Alternators and Generatons
Al Dry Type Translormars

Electronics, Power Tools

i L

GP/MR-EXTRA® has an improved Insulation system that has been
engineered to enhance adhesion, scrape abrasion, and chemical
resistance with improved thermal properties, GR/MR -EXTRA® is
manufactured utilizing THEIC Polyester basecoat in conjunction
with a tough, thermally stable Polyamide-imide topcoat polymer,
Changes to the THEIC Polyester basecoat and to the Polyamide-
imide topcoat provide a product with abrasion resistance and

thermal capability,

ESSEX
FURUKAWA

infopenang@essexfurukawa.com | +60.4.588.9605

Product Data Sheet n

FEATURES AND BENEFITS

Thermal GR/MR-EXTRA® magnet wire &5 classified as Class
Classification 220°C on Copper conduchor.

GP/MB-EXTRA" Copper magne! wing has excadlent
Thermaplastic Flow thermoplastic flow (cut-thru) properties, with
typical test valuss near 390°C

The windakility of GFYMR-EXTRA® magnet wire

s excellent, and has been improved in the areas
Windability of lubricity and scrape resistance. Thes has been

accomplished without sacrificing other key thermal

and chemic properties

GRMR-EXTRA® magne! wire intulation exhibils
high dislectric strength relention under high
maoisture conditions. Hydrodysis resistance i3
eacellent,

Elactrical

Ag shown by properiy data presented elsewhere
i Lhit brochure, resistance of GPYMR-EXTRA®
magnet wire 1o both raditional refrigerants and

Chemical replacemant refrigerants (for CFC's and HCFC's) 5
excallent. GFY MR-EXTRA® magnet wire has been
usad in hermetic agplicabions virtually smce Hs
inceplion

Insulation piercing. mechanical stripping, bot
staking and Mame walding processes can all be

Stripping Method wsed with GR/MR-EXTRA® magnet wire, If the
connection |s to be spddered, the Insulation must b
removed prior 1o soldering,

* Round Copper Sizes 14-33 AWG, Single Buld
433 AWG, Heavy Build
Normal Availability * Sguare and Rectangular Please consull Magnet
Were Marketing for additional sizes (including
metric) and build information

THERMAL ENDURANCE
18 AWG Heavy Bulld CLI

W0, 000 '_- T — T I
====
mooh— 1 1 1 L1 T1{] |
el | 1 AL
— = ESSESEE
1Ll
i e T
Ei 1,000 !_ —— = | — —
o  — I —— ]
g - —— -
£ ———
|
00 | -t——__ s ==
I - ! i o
— B o e e
I I IO
[ [ | | ]
] i

W 120 140 i) 180 200 220 240 0 JBQ 300
Temperature °C

M perastern arimd LS oAl i S Eeliied Selaks! s i mBed] 1 (egE FF T POl TR0 ST TN e sud

info.kuslalumpur@essexfurukawa.com | +60.3.3342.7007 Leruramm cov Puoch s o s 0t & st vchan oy 5 e rard o Furwkms Torsss oo of ks for Magret

EssexFurukawa.com

Wirp gaud Wirnding Wy Procisci, st o be S o oo st Frandanagmiior, o presedind 19 e s e ©00T Friee furaimi



GP/MR-EXTRA®

Magnet Wire | Winding

Wire

Product Data Sheet B

PROFERTIES

THERMAL

Heal Shock Redistanee
Thermal Endurance
Thermoplastic Flow

PHYSICAL
Abrasion Resistance

. Adherence and Flexibility
: Coeflicient of Friction
Elongation
Springback
ELECTRICAL

Continuity

Dielectric
Breakdown Voltage

CHEMICAL

Solubility

Other Solvents

Rafrigerant
Resistance

TEST DETAILS

20% Elsngation, 3=D
20,000 hrs, par ASTM D 2307

Crossing method, S3°C/minute rise rate

Unidireciionad Scrape
Repaated Serape

20%: Elongatsan, mandred wrap, 3xD

Oynamic Coelficient of Fricton
per MW 750

Elangate to break

Mandrel wrag

100 H, graphite fiber brush

Room
Ti s i ank
Temperature wisted pais @ ambien
Ratad Twested pars @ J20°C
Temperaturs
fmmersed m 60°C Xydane salvenl x 0.5k,
needle sCrapa
Immigrsed in G050 Xylorne, Bulyl
solvent x 0.5hr, noedie scraps
Petrolewmn naghtha, 3% toluene, eihanal,
5% sulfurie acld, 1% potassium hydrozide,
autyl acetate, acatone for 24 hours a1
roam temperatre
Refrigerani
= 85% af refrigerant critcal 877
] h )
Extraction pressard x 6 hour, collest
residue, measune percent ol A134a
insulation wesght loss :
DHelectric ™A :Leiﬁmz'::ﬁ”j A2
Breakdown after b
: 15-85% of critical
Conditioning Ri3aa

pressurg x 72 hours

* Performonce dofa is representative of 18 AWG hedvy build Copper magned wirg whers apalicable

* Requirenents for 18 AWE

’ ESSEX
FURUKRAWA.

ey build pee NEMA AW 37, MW 35 gnd MW T2

info.penang@essexfurckawa.com | +60.4. 5889609
infokualalumpur@essexfurukawa.com | +60.3.3342.7001

EssexFurukawa.com

TYPICAL PERFORMANCE"

300°C « 0.5hr, o eracks
228°C

393°C, Tkg weight

I0BEg
211 strokes T00g weight
Mo cracks
Dy Lube: .02 - .06
3%

g4n

=1 tault @ 1500 VIDC

15,000 valts

12,000 wlts

Passes

Pagses

Passes

0.02%
0L0aA%
9,200 volts

14 300 volts

REQUIRED PERFORMAMNCE""

240°C = 0.5hr, no cracks
® 220°C

= 3257C, Zkg weight

= 9BDg
= 11508 avg

No cracks

= 3%

= 58°

& 5 faull & 1500 VDC

= 5,700 valts

= 4,775 valns

= 575g

2 575¢

=575g

= 0.35%

x 5,700 voiis

S et e A Lo and Sk Shale e i whant B A B TR PR G Dol PR RS ve
E vt o Pt o P o] ) e Iy 1 T S et Dy Parskoe e and Conditions of Lain b Ngret

Wiy pacl Wiining Wirm Proderts, whect 1o b dard i o srbets Frae g nior, o proveind b s oot et ©
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UltraShield® Plus

Magnet Wire | Winding Wire

NEMA mw 35-C, mw 73-C

Product Data Sheet n

FEATURES AND BENEFITS

Tharmal
Classification

Thermoplastic Flow 390°C

WUtraShinld™ Plus magnel wire is UL isted at Class
200, and is recommended for NEMA MW 35-C and
AW 73-C wire applications,

Solderabllity NAA

Windability

Electrical

Chemical

WtraShieid™ Plus magnetl wire has baen exlensively
wound In various molor applications and has baen
highly commanded for s superior windabifity
perfarmance.

Testing with sinuscadal and with inverter wave shapes
shows that UlraShisld® Plus magnet wire lasts
many times benger than standard NEMA MW 35-C
and MW T3-C insadation. While no standards for this
type of testing have been universally accepled, our
testing shows dramatic improvement in insulation lile
espacially under severe duty applications at higher
temigeratunes,

UitraShigld™ Plus magnet wire has been lested for
ressstance to R-22 refrigerant and the resulis show
it to be compatible for hermetic systems, Successiul
results are also seen with samples tested for 24
hosrs at room temperalura in a wide variety of
othet solvents such as petrolaum naphtha, teluesne,
ethanol, 5% subfuric acid, 1% potassium hydroxide,
bulyl acelale, and acelone

Thermal Class Class 200

Conductor Copper

Shape Raound

Insulation Material inmnra'l'-“m,am;de-ir:dg

Size Range 9-30 AWG, Heavy Bulld
Inverter Duty Drlve Motors
Retating Machines
Hermetic Maotors

Key Applications PD:w:I{:::Is

Autornotive Alternators and Generalors
Transtormers, All Dry Types through Class 200
Electronics, All Types of Coils through Class 200

PRODUCT DESCRIPTION

UltraShield® Plus magnet wire, which is specifically designed

for use in motors that may be subjected to higher voltage spikes
present in inverter duty applications, exhibits excellent resistance
to partial discharges and abrasion. The combination of the modified

Polyester basecoat and Polyamide-imide topcoat provides an
insulation system with outstanding toughness and excellent

dielectric properties. UltraShield® Plus magnet wire has improved
voltage endurance and thermal properties, compared to standard
MEMA MW 35-C magnet wire, while retaining superior chemical
resistance to common solvents and refrigerants. UltraShield® Plus

conforms to all of the requirements of MEMA MW 35-C
and MW 73-C.

Stripping Method

Naormal Availability

Insulation piercing, mechanical stripping, and flame
welding processes can all be used successfully with
UliraShield® Plus magnet wire, if the connection is
fo be soldered, it is recommended that mechanical
stripping be used to remove the insulation orior to
soldering

» Round Copper Sizes 9 - 30 AWG, Heavy Build
» Please cansult Magnet Wees Marketing for additional
size (including metric) and build information

INVERTER LIFE TESTING
150°C, 575V [nverter with FBAWG Twasted Pairs

Average Life, Hours

info.penang@essexfurukawacom | +60.4.588.9609
ESSEX infa kualalumpur@essexfurkawa.com | +60,3.3342.7001
FURUKRWA. EssexFurukawa.com
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UltraShield® Plus

Magnet Wire | Winding Wire

Product Data Sheet B

PROPERTIES

TEST DETAILS TYPICAL FERFORMAMNCE" REQUIRED PERFORMANCE""
THERMAL
Heat Shock Resistance 0% Elongation, 3x0 mandre! wrap Bio topcoat or hasecoal cracks 220°C x O.5hr, ng cracks
Thermal Endurance 20,000 frs, per ASTM D 2307 215°C = 200°C
Thermaplastic Flow Crossing method, 5*C/mimae ne rate > 3807C, kg waight & 300°C, Zkg weight
PHYSICAL
l..lr-d-r'un-n_ﬂnl Scrape - 2.100g = 1,150g avg
Abrasion Resistance
Repeated Scrage = 200 strokes, T00g weight =
Adherence and Flexibility 20% Elongation, 3= mandre! wrap Mo topcoat or basecoal cracks no cracks
Elongation Elongate 1o break 38% = 32%:
Springback Mandred wrap 48 o = 55
ELECTRICAL
Continuity 100 1, graphila fiber Brush w1 lault @ 1,500 vDC = 5 fault & 1,500 VDL
Dielectric Breakdown wuu_ - Twi::; pairs i amibient 12,900 wolts = 5,700 valts
f:ﬁ:::;’?rr:;m:"tw'““ Twisted pairs @ 200°C 10,900 volts » 4,275 volts
CHEMICAL
2 Solubitity — |Frfpuersac Lﬁ':cwﬂm' #0.5he, Passes Mo exposed bare conductor

Weight loss after refrigerant exposure 3.02% = 0.25%

Refrigerant Rerlstance Chielectric breakdown voltage after 11,600 volts % 5.700 uu;

relrigeran] exposune

* Performance doto i representodive of 18 AWG heavy binld copper magret wire where opplicable

THERMAL ENDURANCE

** Reguirements for 18 AWGE heavy build per NEMA MW 35-C ar MW 73-C

18 AW Heavy Build
W0e, CHOHH
N
1,000 \"‘
N
Y
2
a
]
Xz \
o
= oo '
g N
< -
3 N
A\
160
80 Pt 20 240 260 263 poe] 130
Temperature *C

ESSEX info.penang@essexfurukawa com | +60.4.588 9609
FI.IHI..II(FIIUFI infokualalumpur@essedurukawa.com | +60.3.3342.7001
- EssexFurukawa.com

Sl Pt e R OTACETN I SR SRS e i e i e o S m o rr g s
Eranfurssmacte Pubee o Se prdeet o gt eschoedy b S e e B Farvhiws Toren s Cositions: of Lain ket Mgl
Wi il Whaalag Whes Proaerss, ot S b Vo i) e wvetafie Tt ariidon b 0P o (i 1 il o il 4 0T Bitipn P mit



CLASS ONE ENAMELLED WIRE

Conductor
Dia Tolerance
of Dia.
tmmj + (mm)
3.20 0.030
3.00 0,030
290 0.030
280 0.030
270 0.030
2,60 0.030
250 0.030
2.40 0.025
2.30 0.025
220 0.025
210 0.025
2.00 0.025
1.80 0.025
1.80 0.025
1.70 0.025
1.60 0.025
1.50 0.016
140 0.016
130 0.016
1.20 Q.02
10 0.012
1.00 0.012
0.95 0.010
0.80 0.010
0.85 0.00
0.80 0.001
0.75 0.008
0.70 0.008
0.65 0.008
0.60 0.008
0.55 0.006
0.50 0.006
0.45 0.006
0.40 0.005
0.37 0.005
0.35 0.005
032 0.005
0.30 0.005
0.29 0.004
0.28 0.004
0.27 0.004
0.26 0.004
0.25 0.004
0.24 0.004
0.23 0.004
0.22 0.004
0.21 0.003
0.20 0.003
019 0.003
018 0.003
047 0.003
0.8 0.003
015 0.003
014 0.003
013 0.003
0.2 0.003
on 0.003
010 0003

Minimun
thickness
of film
(mm)

0.034
0.034
0.034
0.034
0.034

0.034
0.034
0.033
0.032
0.032

0.031
0.030
0.030
0.029
0.023

0.028
0028
0.027
0.027
0.026

0.026
0.025
0.024
0.023
0.022

0.021
0.020
0.019
0.018
0.017

0.017
0.017
0.016
0.015
0.004

0.014
0.014
0.014
0.013
0.013

0.013
0.013
0.013
0.013
0.013

0.012
0.012
0.012
0012
0.012

0.on
o.on
0.010
0.010
0.010

0.010
0.009
0.009

Overall Dia.
Standard Max,
(mm) (mmj
3.303 3338
3.098 3128
2.998 3.028
2.898 2928
2798 2828
2.698 2728
2598 2628
2,496 2.526
2.393 2422
2293 2322
2191 2.220
2.08%9 218
1.989 2018
1.B86 1.914
1.786 1.814
1.684 1.712
1.584 1.612
1.481 1.508
1.381 1.408
1.278 1.304
1178 1.204
1.076 1102
1.018 1.038
0.966 0.986
0.914 0.934
0.862 0.882
0.810 CO.B30
0.757 0776
0.705 0.724
0.653 0.672
0.602 0.620
0.547 0.560
0.495 0.508
0.443 0.456
0.4n 0.424
0.390 0.402
0.360 0.372
0.340 0.352
0,328 0.340
0.318 0.330
0.308 0.320
0.298 0.310
0.287 0.298
0.277 0.288
0.267 0.278
0.255 0,266
0.245 0.256
0.235 0.246
0.225 0.236
0.215 0.226
0.203 0.214
0193 0.204
0181 0192
0N 0182
081 072
0.I51 0162
0139 0150
0129 0140

Weight
(kg/km)

Copper

72.2
63.4
59.3
55.3
51.4

477
441
407
374
34.2

3.2
28,3
25.5
229
205

18.2
16.0
13.8
12.0
10.2

8.63
714
6.44
5.78
516

4.57
4.02
3.50
3.02
2.58

217

1.80
1.46
115
0.99

0.88
074
0.65
0.61
0.57

0.53
0.49
0.46
0.42
0.39

0.35
0.32
0.29
0.27
0.24

.21
019
a7
015
013

ono
0.091
0.076

JIS Standard

Conductor Resistance

20°C (©2/km)

Copper
Standard

2144
2.438
2610
2800
3.0n

3.247
3.512
3.8n
4150
4,536

4.978
5.488
6.081
6.775
7.596

B.575
9.756
n.20
12.99
15.24

18.14
21.95
2432
2710
30.38

34.30
39.03
44.80
51.96
60.98

72.57
B7.8
109.2
138.2
1815

180.5
215.9
2456
266.3
285.7

307.3
iN4
3584
iga9
423.4

4628
5079
S60.0
620.5
691.4

7751
875.0
995.6
1143
1,325

1,556
1,851
2240

Max.

2184
2.488
2.665
2.860
3.079

3.323
3.598
3.891
4.241
4.640

5.098
5.627
6.244
6.967
7824

B.849
9.967
.46
13.31
15.55

18.54

22.84

24.84
27N
3m

35174
3087
45.84
53.26
62.63

7472
90.68
N3]
141.6
185.8

185.7
222.7
257.3
2738
294.0

316.5
347
3701
4021
438.5

4801
5227
5771
640.5
714.9

BO3)
908.7
1,036
1193
1,388

1,636
1,956
2,380



CLASS TWO, THREE ENAMELLED WIRES JIS standard

Conductor
Resistance

Conductor Class Two Class Three

Dia  Tolerance m:gm::s Overall Dia. Weight | t’:;&'{::ﬁ’; Overall Dia, Weight 20°C (Q/km)
of Dia. | offilm |Standard Max. |(K9/kM) “offiim 'Standard| Max. | (ka/kmd|
(mm) | 4+ (mm) {rmm) tmm} (mm) {mm) {mm) (mm) (mm) {rmm) Standard| Max.
1.00 0.3 0.7 1.048 1.062 7.08 E - - x 21.95 22.49
0.95 0.010 0.7 0996 1.008 6.39 . - — - 24,32 2484
0.90 0.010 0.016 0944 0.959 5.74 - - E - 2700 220N |
0.85 0.010 0.015 0.892 0.904 512 - - - - 30.38 an
080 0.010 0.015 0.841 0.852 4.54 - - - - 3430 I 357
0.75 0.008 0.014 0.788 0.798 299 - - - - 39.03 39.87
Q.70 0.008 0.013 0.736 0.746 3.47 - - - - 44,80 45.84
0.65 0.008 0.02 0.684 0.694 3.00 - - - - 51.96 53.26
0.60 0.008 0.012 I 0634 O.644 256 0.008 0.6240 0.632 2.54 60.28 62.64
0.55 I 0.0086 0.012 | 0.583 0.592 215 0.008 0.5736 0.581 214 7257 7418
0.50 0.006 0.012 0.5330 0.542 1.78 0.008 0.5236 0.531 177 78 89.95
0.45 0.006 o.on 0.4810 0.490 1.44 0.007 0.4716 0.479 1.43 109.2 nz2a
0.40 0.005 0.on 0.4305 0.439 114 0.007 0.4216 0.429 113 138.2 141.7
0.37 0.005 .00 0.3985 0.407 0.98 0.007 0.3906 0.397 0.97 161.5 165.9
0.5 0.005 0.010 0.3785 0.387 0.88 0.007 0.3706 0.377 0.87 180.5 185.7

0.32 0.005 0.010 0.3485 0.357 0.73 0.007 | 0.3406 | 0347 | 073 2159 2228
0.30 0.005 0.010 0.3285 0.337 0.65 0.007 | 03206 0.327 0.64 2456 254.0
0.29 0.004 0.009 0.3160 0.324 0.60 0.006 | 0.3086 ‘ 0.315 060 266.3 2739
|

0.28 0.004 0.009 | 0.3060 0.314 0.57 0.006 | 0.2286 0.305 0.56 285.7 2941
0.27 0.004 0.009 | 02960 0.304 0.52 0.006 | 0.2886 0.285 0.52 3073 366

0.26 0.004 0.009 0.286 0.294 0.49 0.006 ‘ 0.2786 0.285 0.48 3314 2418
0.25 0.004 0.009 0.276 0.284 0.45 0006 | 0.2686 0.275 0.45 358.4 370.2
0.24 0.004 0.009 0.266 0.274 0.42 0.006 | 0.25B6 0.265 0.41 3889 402.2
0.23 0,004 0.009 0.256 0.264 038 | 0006 | 0.2886 0.250 0.38 4234 43B.6
0.22 0.004 c.o08 0.244 0.252 0.35 0.005 | 0.2366 0.243 0.35 462.8 480.1

.21 0.003 0.008 @ 0.2335 0.241 0.32 0.005 | 0.2260 0.232 0.31 5079 5228
0.20 0.003 0.008  0.2235 0.2351 0.29 0.005 | 0.2160 0.222 0.29 560.0 5772
019 0.003 0.008 0.2135 0.221 0.26 0.005 | 02060 0.212 0.26 620.5 640.6
(o R:] 0.003 0.008 @ 0.2035 a.2n 0.24 0.005 | 01960 0.202 0.23 691.4 715.0

017 0.003 0.007 01215 0193 | o2 0.005 01856 o1 0.21 7751 803.2
Q.16 0.003 0.007 01815 0189 19 0.005 01756 0181 018 875.0 g0e.8
0I5 0.003 0.006 01695 077 016 0.004 01636 0169 016 9956 1,037
004 C.003 0.006 01595 Q.67 014 0.004 01536 Q159 Q14 1143 1,193
013 0.003 0.006 0.1495 0157 | 012 0.004 01436 0149 012 1,325 1,388 |
012 0.003 0.006 01385 0147 I omn 0.004 01336 0139 0.0 1,556 1,636

on 0.003 0.005 01275 0135 0.085 0.003 01220 0128 0.087 11851 1,957
010 0.003 0.005 oanvys 0125 0.074 0.003 onzo ona 0.072 2,240 | 2381 |
0.09 0.003 0.005 010865 ona3 0.060 0.003 01016 0107 0.059 2,765 2.959
0.08 0.003 0.005 | 0.0965 0103 0.048 0.003 | 0.0916 0.097 0.047 3,500 3778 ‘
0.07 0.003 0.004 00845 0.091 0.036 0.003 | 0.0806 0.085 0.036 4572 4,990

0.06 0.003 0.004 0.0745 0.081 0.027 0003 @ 0.0706 0.075 0.027 6,287 6,966
0.05 0.003 0.004 | 0.0835 0.069 0.020 0003 00600 0064 0.09 9.050 10,240
0.04 0.002 0.003 0.0510 0.056 .02 0002 | 0.04B0 0052 0.02 14,140 15,670




CLASS ZERO ENAMELLED WIRE JIs Standard

| ! ! Weight Conductor Resistance

Dia Tolerance thu:l::ess Standard Max. Copper
of Dia. o e Copper '
3.20 0.030 0.049 3.343 Z.3BB 72.4 2144 2184
3.00 0.030 0.049 3138 1178 63.7 2.439 2.488
290 0.030 0.049 3038 1078 59.5 2610 2665
2.80 0.030 0,049 2938 2978 55.5 2.800 2.860
270 0.030 0.04% 2.838 2878 517 on 3.079
260 0.030 0.049 2738 2778 479 3.247 3323
2.50 0.030 0.049 2.638 2678 443 3.512 3598
240 0.025 0.048 2.538 2.574 40.9 38M 3.8,
2.30 0.025 0.046 2.430 2,468 376 4150 4.24
220 0.025 0.046 2330 2.368 34.4 4,536 4.640
210 0.025 0.045 2228 2.266 n2 4.978 5.098
2.00 0.025 0.044 2125 2162 28.4 5488 5627
190 0.025 0.044 2.025 2,062 25.7 6.081 6.244
1.80 0.025 0.042 1.920 1.956 231 6.775 8.967
1.70 0.025 0.042 1.820 1.856 206 7.596 7.824
1.60 0.025 0.04 1718 1.754 18.3 B.575 8.849
1.50 0.016 0.041 1.618 1.654 16.1 9.756 9.967
140 0.016 0.039 1.513 1.548 14.0 n.20 N.46
1.30 0.016 0.035 1.413 1.448 121 12.99 13.31
1.20 0.012 0.037 1308 1342 10.3 15.24 15.55
110 0.012 0.037 1.208 1.242 B.70 18.4 18.54
1.00 0.012 0.036 1105 1138 7.20 21.95 2284
0.95 0.010 0.034 1.045 1.072 6.49 24 32 2484
0.90 0.010 0.033 0.993 1.020 583 2710 277
0.85 0.010 0.032 0.940 0.966 5.2 30.38 m
0.80 0.0 0.03 0.888 0.914 4.62 34.30 25174
0.75 0.008 0.030 0.835 0.Be0 4.06 39,03 39.87
Q.70 0.008 0.028 0.780 0.804 3.54 44,80 45.84
0.65 0.008 0.027 0.728 0.752 3086 51.96 §3.26
0.60 0.008 0.026 0.675 0.698 2.61 60.98 62.63
0.55 0.006 0.025 0.623 0.646 220 7257 74.72
0.50 0.0086 0.025 0.568 0.586 1.82 B7.81 S0.68
0.45 0.008 0.024 0.515 0.532 1.48 109.2 131
' 0.40 0.005 0.023 0.463 0.480 117 138.2 1416
0.27 0.005 0.022 0.430 0446 1.00 1615 165.9
0.35 0.005 0.021 0.480 0.424 0.90 [ 180.5 185.7
0.32 | 0.005 0.021 0.378 0.394 0.76 215.9 2227
0.30 [ 0.005 0.021 0.358 0.374 0.67 2456 2573
029 0.004 0.020 0.345 0,360 062 266.3 2738
0.28 | 0.004 0.020 0.335 0.350 0.58 2857 294.0
0.27 0.004 0.020 0.325 0.340 0.54 3073 316.5
0.26 0.004 0.020 0.315 0.330 0.50 331.4 3417
0.25 0.004 0.020 0.304 0.318 0.47 [ 358.4 3701
0.24 0.004 0.020 0.294 0.308 0.43 | 388.9 402)
0.23 0.004 0.020 0.284 0.298 0.40 | 423.4 438.5
0.22 0.004 0.019 0.272 0.286 0.36 | 462.8 480
0.21 0.003 0.019 0.262 0.276 0.33 507.9 5227
0.20 0.003 0.019 0.252 0.266 0.30 560.0 5771
0.19 0.003 0.019 0.242 0.256 0.27 620.5 640.5
0.18 0.003 0.019 0.232 0.246 0.25 6914 7149
07 0.003 0.018 0.219 0.232 0.22 775.] BO3.
0.6 0.003 0.018 0.209 0.222 0.20 875.0 908.7
0.15 0.003 0.017 0197 0.210 0.17 995.6 1,036
0.4 0.003 0.0m7 0187 0.200 015 1143 1193
013 0.003 0.7 Q77 0190 013 1,325 1388
012 0.003 0.017 0167 0180 0o 1,556 1636
on 0.003 0.016 0.154 [ 0.166 0.096 1,851 1956

ol0 | 0003 | o0k 0144 | 0156 | 008 2,240 2,380



NEMA ENAMELLED WIRE DIMENSIONS

AWG
NO.

22
23
24
25
26

27
28
29
30
3

32
33
34
35
26

37
38
39
40
41

42
43
44
45
46

47
43
49
50

(mm}

3.665
3.264
3.206
2588
2.304

2.052
1.829
1628
1.450
1.290

1151
1.024
0.912
0.813
0724

0.643
0.574
0.51
0.455
0.404

0.361
0.320
0.287
0.254
0.226

0.203
0180
0160
0142
0127

o4
0a02
0.085
0.079
0.0N

0.0640
0.0560
©.0510
0.0447
0.0399

0.0356
0.0315
0.0282
0.0251

Conductor

Mim.

{mm)

3,630
3.231
2.878
2.563
2.281

2032
1.an
1.613
1.435
1.278

1138
1.013
0.9202
0.805
06

0.635
0.569
0.505
0.450
0.399

0.358
0.318
0.284
0.251
0.224

0.200
o178
D157
0140
0124

onz
0.099
0.086
0.076
0.069

0.061
0.053
0.048

Max,

{mm}

3683
3.282
2921
2601
2.316

2.062
1.839
1636
1.458
1.298

1156
1.029
0.917
0.818
0.726

0.645
0.577
0.513
0.457
0.406

0.363
0.323
0.290
0.256
0.229

0.206
0183
0163
0.45
Q130

onsy
0104
0.09
0.081
0.074

0.066
0.058
0.053

Single
Min, Man.
Increase Overall
in Dia. Dia,
(mm? {mm)
0.041 1.692
0.038 1.509
0.036 1.349
0.036 1.207
0.033 1.077
0.030 0.963
0.030 0.881
0.028 0.770
0.028 0.686
0,025 0.617
0.025 0.551
0.023 0,493
0.023 0.439
0.020 0.396
0.020 0.356
D.0e 0.320
0.8 0,284
0.015 0.254
0.015 0.231
0.3 0.206
0.013 0183
0.010 063
0.010 0147
0,008 0132
0.008 one
0.005 0104
0.005 0.094
0.005 0.084
0.050 0.0760
0.050 0.0660
0.025 0.0810
0.025 0.0521
0.025 0.0470
0.025 0.0432
0.025 0.0381
0.025 0.0330

0.025

0.0305

Heavy
Min, Max.
Increase Overall
in Dia. Dia.
{mm) ({mm)
0.086 3787
0.084 1383
0.081 3.020
0.079 2.685
0.076 2.408
0.074 2151
0.o0n 1.923
0.081 1.732
0.076 1.547
0.074 1.384
0.07 1.240
0.066 1o
0.064 1.993
0.058 0.892
0.056 0.798
0.053 0.74
0.051 0.643
0.048 Q.577
0.046 0.516
0.043 0.462
0.041 0.7
0.041 0.373
0.038 0.338
0.036 0.302
0.033 0.274
0.030 0249
0.028 0.224
0.025 0198
0.023 0178
0.020 0180
0.020 0145
0.8 0130
0.015 ond
0.015 0102
0.013 0.091
0.0100 0.0810
0.0100 0.0740
0.0100 0.0630
0.0076 00584
0.0076 0.0533
0.0076 0.0483
0.0051 0.0432
0.0051 0.0381
0.0051 0.0356

L

Triple

Min.
Increase
in Dia.
{mmj

0122
on4
0109

0104
0.099
0.094
0.089
0.084

0.081
0.076
0.074
0.069
0.066

0.081
0.058
0.056
0.053

Max.
Cwverall
Dia.
{mm)

1.778
1.593
1.427

1.2B0
1148

1.031

0.925

0828

0.744
0.67
0.605
0.544
0.490

0.439
0.396
0.3681
0.325



