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Adhesive Force between Enamel Film and
Conductor (Part 1)

By Kiycshi Mass
Hitzchi Wire znd Cable Works, Hitachi, Ltd.

Abstract

Tre adhesive force between the enamel film and the conductor is effected by the

various factors. The Hardness of film among these factors is important.

paper, author discussed the hardness and, adhesion of oil base film.

expressed by depression breadth H .

tained by adhesive torsion number N which was deduce from hardness H

number 2,

In this

The former is

at constant pressing load and the latter is ob-

torsion

diameter of tke wire and span length.

The adhesion of the film of Chinese tung oil which does not running is the great-

est and increased adhesion was obtained by adding esterrosin.
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Fig. 1. Depression of Enamel Film
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Table 1. Running of Chinese Tung Oil (220°C)

g

o, #  [--No17-No27-No37-No 4‘ 7-No5
-5k (Min.) 0 | 81| 81 8 1i 8.1
B FiE (Min.) 0, |:87.5 | 3%5..87.5 - 3.5

|
220°C i (Min.) | 0 | 0 55.0 65.0 75.0
I | |
220°C IHEEM | o 456 100.6 110.6 120.6
(Min. ) |
B2F = 7 2 o Moo T W
Table 2. Dimension of Enameled Wires
= I~ s S Jﬁ?“ /H:‘ f—i ' :lfl\ 1"_)[5‘ |i EZ % ,rfl:
COE ?{é{. ‘ d, (mm) \ (mxm) | (monr)
I
No.1 | 7-No.1 ‘ 0.495 0. 550 0. 0275
No.2 | 7-No.2 ‘ 0. 495 0. 530 0.0175
No.3 | 7-No.3 | 0.500 0.545 0. 0225
No.4 | 7-No.4 0. 495 0. 548 0. 0265
No.5 | 7-No.5 | 0.500 0.550 | 0.0250

Table 3.

No. 1 =7 x Ao & >R
Relation between Loading Weight

2nd Depression Breadth of No. 1
Enameled Wire

#i B % W H, (mm

(kg) | & J;‘ % /| F B
0.258 | 0.209 | 0.229

o 0. 276 ‘ 0.235 | 0.258

3 0.331 | 0.270 | 0.301

|
4 0.378 | 0.320 | 0.349
5 0. 435 | 0.390 | 0.409

15

15
15
15

6. 07
3.7%
2.90
4.15
2.61

4 4 £ No. 3 =7 2 Lol & FErR
Table 4. Relation between Loading Weight

and Depressicn Ereadth of No. 3
Enameled Wire

T R

# | ol H, (nm) | ‘i]“‘-;[?’:] =

e e 7 lm %

(kg) B K& | F B l 2 )
1 | o0.287| 0.267| 0.250 | 15 4.8
2 0.333} 0.248 | 0.286 | 15 5. 6
3 0.350 | 0.302| 0.324| 15 4.6
4 0.390 | 0.330 | 0.357 | 15 3.6
5 | 0.450} 0.385 | 0.410 | 15 2.9
w5k No. 4= 9 o fiooE» i
Table 5. Relation between Loading Weight

and Depession Breadth of No. 4
Enameled Wire
W | e o W H, (mm) sl
| - — %k

(ke | e k| H& A P o3 (%)
r “aer | age T 0288 80 6.6
o | 0.32 | 0.235 0.286| 30 4.8
3 | 0.49 | 0.290| 0.310| 30 5.2
4 | 0.40 | 0.342 | 0.371| 30 5.1
5 } 0.45 | 0.38 | 0.416 | 30 4.5

5 6 % 3ke HIEICHK D& = F 2 Lo
Table 6. Depression Breadth of the Various

Enameled Wires at 3 kg Load

; | & » W Hy (mm) | -3 B
st % | e Il %

# ok & | FE B - (%)
No.1 | 0.330| 0.270 | 0.296| 15 5.0
No.2 | 0.335 0.280 | 0.299 | 15 4.4
No.3 | 0.345 | 0.29oi 0.315| 15 3.8
No.4 | 0.345| 0.290| 0.316 | 15 4.5
No.5 | 0.335| 0.275| 0.305| 15 4.1
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Table 7. Cavity Area by Loading Weight ; Mol T4 s |
of t_lif arious En?l‘ﬂﬁ“ledm“r ires 45 o 'Nod T+ | | —
AN A N e :
P ' iy 4 T | l
p  Ha g (M| g | Hg S X | |
2 i v L 2 2 | |
(kg) (mm) (mm? (mm) (mm?) (mm) (mm?) = 3 | |
RO iR s () ) |
1 | 0.115 0.0614 ' 0.125] 0.0705 | 0.116] 0.0435 ; i |
2 |0.129 0.0756 0.143) 0.0964 | 0.143| 0.0927 - | | | | | |
3 | 0.151 0.1093 0.162| 0.1266 | 0.155 0.1183 | r | |
| |
4 | 0.175 0.1557 0.179| 0.1628 | 0. 186 0.1740 0 7 | *
5 | 0.210 0.3439 0. 203| 0. 2442 0.208| 0.337 | \ ’
e RN ) TR i T : | |
B8 FE 2 B o W OE 0 ] 2 3 4 5 6
=} f )
Table 8 Hardness of Film . R
B2R = F 22 R oMNELE»IEB

R %T??ﬁmfﬁﬁiﬁ-‘é’: D o PSS (k.czfmm‘f)
Tl"?fuh-

No. 1 lxh*‘z;rb No. 3 | X343t No.4 ><x1'§“7 it
(kg) Y () | - (2)
| | | - :
1 16.3| 78.8|14.2| 69.5|23.1/| 107
2 |26.5| 116.2|20.7 | 100 |21.6| 100
3 127.4| 124.0|23.7| 114 |25.4| 117.8
4 |25.7| 116.5|24.6| 118.5 1229 | 106.2
° 1145 65.7]20.5| 98.8)|14.8| 68.7
oy | 22,08 | 20.74  21.56|

| |

9 £ Ao BREEE & FoBEE (3ke 1R
Table 9. Relation batween Running of Tung Qil
and Hardness of Film (3 kg Weig;rht“*

A |(mm> I(I‘I{{ﬁ (”mfh‘-" | Pf‘fS 2 IH

) | (mm?) | (kg/mm?) (kgfmm)
No. 1| 0.275 | 0.295 | 0.1056 28. 1 10. 15
No. 2 0.285 | 0.300  0.0928 | 32.3 10. 00
No. 3| 0.273 | 0.316 | 0.1244 |  24.1 9.5
No. 4 0.274 | 0.316 | 0.1183 25.8 9.5
No. 5 0.275 | 0.306 ' 0.1150 | 23.1 9.81
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Fig. 2. Relation between Loading Weight and
Depression Breadth on Enameled Wire
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Table 10, Adhesicn of Film of
Chinese Tung Qil

¢ | 45.6 100.6|110.6 i 120. 6

I i o B
220°C T om#hng

. (min) | |

(1= 150mimp) | 4& 42.2 | 46.0 | 43.0 ;! 42. 0
H,.-C (mm) | 0.134 0.137| 0.153 0.154 0.148
d, (mm) | 0.495 0.495 0.500 0.495 0.500
N 1.156 1.017| 1.001 o. 922' 0. 945
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