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Abstract: Current research aimed at investigating of heat-resistance of magnet wire to endow miniaturizing electronic

equipment with a high efficiency or reliability. Thermal stability of magnet wire has a close relationship with physical

properties of polymeric coating that is formed from enamel varnish. Design of heat-resistant enamel varnish and coating

technology of varnish solution were briefly described. Some factors which have a thermal effect on wire were discussed

through the evaluation method of the wire properties.
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Table 1. Polymer Combinations Used in Magnet Wire

Class(C) Coating

acrylic, acrylic/nylon, nylon, Formvar,
Formvar/nylon, oleoresinous, polyurethane,
Formvar-isocyanate, Formvar/poly(vinyl
butyral) cellulose acetate

105

epoxy, epoxy/poly(vinyl butyral), epoxy/
130 polyester epoxy/epoxy cement, polyure-
thane/nylon/poly(vinyl butyral)

polyethylene terephthalate, THTIC polyes-
155 |ter, soldrable polyester, polyester/nylon,
polyester/polyester bond

ofN
%

\}S——l characterization

polytetrafluoroethylene, polyester imide,

180 polyester amide imide

THTIC polyester/polyamide, polyester
200 | imide polyamide imide, polyester amide
imide/polyamide imide

220  |polyamide imide, polyimide

2g B2 2] AnbEATS wiek 244 A
A A Azel DRAY B obzh A% A
& FY A BYAR AlofsbA Hek. Lol £

o
Nt

wjoll o3 o7 etag A3t =& swellingAlA
collsztel H&Hg Hojal=d ALHE A7EF
magnet wire+ postvamishing glo] Atgd 4 glh
oA wiel L et F7h FAlolth3. 4] Hl4
magnet wired|= PURS- H|E3&}o] polyamide
acrylicA] varnish 5o] o] SIt}H5. 6] <&
vl 9% (350-450°C )ell 4] F-Ed  ogsute gl
depolymerization¥} evaporatione] A& =H 4]
o] ghA =it 01311* et 7)Ao R A 24
AR} 23 43 coilsol 4 53] -4 3]-1:} ]
magnet wire+= /\?'Sgi}glh A7),
sho} A7 S A F ol X‘Zxﬂ,oz A5
T 9t BFolx]E magnet wired] WIA 7)F
e #$3l= varnishe AA9} enamelling @ 2
F7t el thalx F= dgstaat gk

o
ﬂﬁ"ﬁi&néirlow‘io

A
5
=

Zi
_)‘i
2 9
e

lo
k2
bo&t

2. Enamel Wire2| HE2H

Wasdel wel 44T enamel 215 T3]
A 4 HESA Y imide F-geka WAL
vefste] A E AAE o AxA ] Hote

ol

i-J

=79t Zl‘” ] kA 24

J
e}
714 TZ} FE3 2 pEololof 3}‘?4 A
Ao Aol AubAQl S48k A kg
o] ke end group°l AN 5 A7)H FAE A

A7t dAgeFe ke s4al $A7 A4
2 amideA 2w X cresol, xyleneA &vijE A&

&}o] 31M3A =, 3% varnish: blending =
E AE Jieke g AgE AR
A Btk ol ge Fehel A 1
tiong z+& varnish7} 4-2kg]dl
£ olEHol 3 $E £E 40
7zlojol et FHY we TAY &
o] A varnish® Z¥% enamel ereb JdAs &
T Fuizh AAE 45204 baking o]zt 747
th2 e Fujol| A wx Al wel 4~¥-H enam-
el wirerx= 9] ZAle} Aul 5L 2asle] #8F
% 4 o) formulation®} AXZ27E& 3=
g}, Zo7 2A¥ magnet wire

% filtering 3}
459l formula-

Ho ofdf v

r_>i °¥°

99¢ e
L as AyAgelt A4 AFARA 1YAEE
daf 2Hel $BAT Y94 B gk 9

HAE 7heke] Aelshd Fig 134 2}
3. Enamel wire2| L{EM

dnbrlo 2 wiate] Wdge =2
& qeb7]

@ Thermal mechanical properties

@ Thermal stability

@ Thermo-dynamic properties

Al AR FE

J. of Korean Ind. & Eng. Chemistry, Vol.4, No.2, 1993



266 AL 2=

PR
2 BEW | V=MW
JJIPVE UEW S EIW vy
' A Y A Y
{ AR
2 \\ \ ‘t s ‘n‘
K L 3
05 C‘120 C130°C155°C180°C 220\,
10,000JA ) @) _[E) vl (© Y
6 St “ v \
EW S\ \ N AN
~ ¢ AN N “\
? %YL A Y
2o, X L W

e
A
"ﬁ

]
4:,1

A

X N MY

: A N AN B U
. “ A

4 ' ~

2

10
100 150 200 250 300 350
2x(C)

Fig. 2. Thermal grade of enamel wire.
EW(oleoresinous wire), PVF(Polyvinylformal
wire), UEW (Polyurethane wire), PEW(Poly-
ester wire), EIW(Polyesterimide wire), AIW
(Polyamideimide wire), IMW (Polyimide wire).
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Fig. 3. Electronic polarization of linear aromatic

polyimides.
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4.2. 22HE Varnish
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Table 3. Physical, Thermal and Electrical Proper-
ties of Enamel Wires

4 Modified
Hem PE 1o | PEL | PAI Pl

FLASH PERCENT

VARNISH TYPE POINT('C) |VOLATILES(TC)
Solvent Based Air
Drying Varnish 50 4555
Solvept Based Baking 81 4080
Varnish
Water Based System 200 40-60
Styrene Based
Solventless polyester 88 15-25
Vinyl Toluene Based
Solventless Polyester 127 1520
DAP Based Solventless 200 05
Polyester

EAAZA(m) | 1.200 | 1.000 | 1.000 | 1.000 | 10.000
An5A(m) | 0.047 | 0.040 | 0.040 | 0038 | 0.035
A A (m) | 1292 | 1.080 | 1080 | 1.075 | 1070
AR (%) 39.9 387 | 398
254
A7 (20%) 0/5 0/5 0/5 0/5 0/5
ok (gram) | 1950 | 1800 | 1800 | 1900

ol EA)

27 570
W3 2007, 6h(200°C, 6h[200°C, 6h|200C, 6h
AAH20%) 0/5 0/5 0/5 0/5
N 200C, | 2507, | 250C, | 250C, | 250°C,
edst ¢

0K 0K OK 0K OK
AFA(LE, A7) 1507, 1h{200C 1h|2007C 1h|200C 1h|250C 1h
H2 X3,0K | X1,0K | X1,0K | X1, 0K | X1, OK

024 /5m 0 0 0 0 0
shASH(V) | 11400 | 9,600 | 9,600 | 9640 | 8840
(V/0.1mm) | 12,130 | 12,000 | 12,000 | 12,600 | 12,630

438 A48 A 235, 1993
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.

Temperature of Polymer Coating on Wire.
PF(Polyvinylformal), PE(Polyester), PEI
(Polyesterimide), PAI(Polyamideimide), PI
(Polyimide), PU(Polyurethane), PUF(Ure-
thane modified polyvinylformal).
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