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Basic Study of the Enamel Coating on Enameled Wire
—Contact Angle and Surface Tension of the Liquid—

By Kiyoshi Mase, D.S.E. and Kimio Kakizaki
Hitachi Electric Wire and Cable Works, Hitachi, Ltd.

Abstract

Whether or not the enamel coating on the enameled wire is processed well not
only affects the characteristics of the wire, but is also an important factor de-
termining the value of the product. Therefore the writers believe that the selection
of the enamel solution and the method of application are very important. For
this reason the writers carried out researches on the contact angle, surface tension,
and wetness of the enamel which are the factors determining conditions of the
enamel coating. The solutions used are various solvents, polyvinyl acetate, polyvinyl
alcohol, oil type enamel, and silicone resin. If the writers are to discuss the difficulty
of processing the wire with enamel from the standpoint of contact angle and surface
tension alone, the following may be said:

(1) The PVF solution is the most suitable for the coating, followed by the
silicone resin and enamel of oil base.

(2) Decreasing the amount of nonvolatile material in the solution is more
effective than raising the temperature of the solution.

(3) The contact angle and surface tension hardly changes at all, even if the

viscosity of the solution or the resin content is changed.
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8 TFAT 5 —nb85, YA~y bFT7a11 1.107 1.76 35°00/ 0.8192 39.20 32.09
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Table 2. Contact Angle and Surface Tension of PVA, and PVA 5Solution
s | EEE | . |jt 5[ BB B fit S C mE®EH | W RS
B % = i3 ' H | —— - — | g COS
| P | | :' C.P. () cos 0 | (dyng/cm) (dyne/cm)
480 1.162 32.24 38°21’ 0.7842 4.10 | 34.57
— 1,360 10 g/100 cc 1.161 109.6 37°01’ 0.7985 44.59 35.06
( 2,090 (7127 5 — A VW) 1.160 271.0 33°15/ 0.8363 45.32 37.89
3,080 | 1.164 — 34°33/ 0.8236 44.83 36. 89
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Table 3. Contact Angle and Surface Tension of PVF Solution
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Table 4. Contact Angle and Surface Tension on PVF Solution of Various
Polymerization Degree
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Iqo.l 76.6 17.0 | 6.6 | 2,380 1.166 30°49’ 0.8589 47.76 41.02

2 | 77.4 14.3 11.3 | 1,437 | 1.168 30721 0.8630 47.76 41.19

3 75.2 19.3 5.5 386 ; 1.167 25°41" 0.9012 47.76 43.00

4 75.8 18.0 6.2 279 | 1.167 30°43" 0.8597 47.76 41.02

5|  76.8 16.4 6.8 181 | 1.166 . 23°45’ 0.9156 47.76 43.68

6 | 69.4 20.7 9.9 80 1.166 35718’ 0.8161 46.60 38.00
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Table 5. Contact Angle and Surface Tension on Solution of Various
Weight of PVFEF
PVFE | H E | I  EBEES i
i e s ohi ST s ' _, g COS
# r wtZ% N 7 l cos fl o (dyne/cm) i (et
R kT — AW | 12 | 37.540 1.056 49°56' 0.6450 | 44.10 ‘ 28.43
W ok A — A 10 | 14.000 1.047 47°20" | 0.6777 | 41.65 | 28. 20
M kAT — AW 8 5,920 1.042 45°30" | 0.7009 39.69 ! 27.80
BBk A ¢ — Al 14 | = 1.076 71°30" | 0.3173 51.45 |  16.33
Lk A ¥ — 1 12 — 1.068 57°50" | 0.5324 44.10 ‘ 23.49
A (kA w — Al 10 | — 1.054 50°50" | 0.6316 41.65 26.30
ik A % — Al 8 | — 1.048 37°50" 0.7898 ‘ 39.20 30.95
4 6 F Ww M = > x v oo BEH M E EFE OE S A5°C)
Table 6. Contact Angle and Surface Tension of Oil Base Enamel
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o r . P | . | P | _
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Table 7. Contact Angle and Surface Tension of Silicone
Hi 53 | fi i | R W OB H W E b
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e | ‘ cos 0 (dyne/cm) (dyne/cm)
D.C. 993 168 1.015 13°31/ 0.9723 31.85 31.98
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"D.C. 997 172 18°15/ 0.9497 33.07 | 31.39
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