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Abstract

By way of introduction of Hitachi’s three kinds of thermosetting insulating
varnishes, W-2800, W-2700 and W-2300, the writers publish in the paper the result
of their experiment on the heat resistance and the oil resisting capacity under high
temperature of these varnishes and of the comparison between the above results and
the specified values of the varnish W-28 on JIS (Japanese Industrial Standard).

The loss in weight occurring when heated in the air is most obvious in W-28.
In the heat resisting bending test, the time in which the test materials can be
qualified for the bending of 3 mm turned out to become shorter in the order of
W-2800, W-28, W-2700, W-2300. As regards the lessoning of bending limit follow-
ing the temperature rise, the three thermosetting insulating varnishes showed similar
values, all smaller than that of W-28 varnish, indicating the former’s larger stability
against the temperature rise.

In the test of oil resistance in high temperature insulating oil as well, it was
ascertained from the observation of the weight change of varnish films and the
progress of deterioration oi the oil, etc., that Hitachi’s varnishes yield a far more
favourable results than W-28, and among three W-2800 is most outstanding.
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Table 1. Standard Characteristics and Test Results of Hitachi
Thermosetting Varnishes

W -2800 | W-2700 | W-2300
2 B HE  H = — —|— e e — -
BOEE o | R BRER | EHEE XBREE WOWE oo | R R K R

H B (20°C) | 0.91+0. 02 0.913 | 0.91+0.02 | 0.910 0.91+0.02 0.921
ki B (R4 =%30°C) 0.6~3.0 1.4 | 0.6~3.0 | 1.4 | 0.6~3.0 1.%
T # % 4 (%) 45+3 45.3 | 45+3 | 43.7 45+3 43.4
B fi 30 LI F 28.0 | 30 LT 22.0 | 30 LI F 23.6
A B =R 135°C 6hr LI 126°C 9 hr 105°C 4 hr LIIA 1.5hr 105°C 2hr LA 45 min
B OR RE BIFCTHAZ L R fF RIFTHAHC L B T BIFTHHIE | R ¥
E 305 ‘5_“[3‘{[:[:' ge 5 | 0.03 BLE 0.039 0.03 Lk | 0. 050 0.03 LI I | 0. 054

(mm) T | dREo130%UTF 118% i s 45 130% LU 1202 e I 130% BLF | 120%
A 8% 1 (105°C) | §ar LAy 8hr 12 6hr LIy | 6hr 12 | 6hr LA 4hr f
B oER BT (L Q50°C) : {:h;_l' THtiiE H i P | :‘I‘-n;w‘:{??‘htﬁ 381 2 i - ];:1111_1' THIEDR | e

| ohr fki-g'.faﬁa sir EBORE | MUhr BMOBE | ggrrs
i} {h HEC20°C) | 78K, EREICEIRK FHRTZ UL &< B B HZAR D BIRIZ U m( EIRIZERD o
| DT 7 g bl T |

T ﬁ{ﬁ B 1014 BLE: 5.71015 1014 1 f: 5.71015 1014 LLE | 8.9x1015

(Rem) 12 7k & 1013 1/ F 1.7x1515 1013 1/ [ 3.41015 1018 LIk | 4.8X1015
o omopom(® T 9,000 LE 11, 200 9,000 L4 [- 10, 500 9,000 LLE 10, 700
= E{ B K & 6,500 LI |- 9,300 6,500 LI [ 8,400 6,500 LI | 8, 600
(V/0.1mm) (B, & | 7,500 Lk 10, 700 7,500 LI 9,800 7,500 LI E | 10,500
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Table 2. Heating Temperature and the Time
in which the Varnishes can with-
stand the 3 mm¢ Bending

MEARE B 3mmg¢ JE #h (T & % 3 5 [ (hr)
(°C) W-28 W-2800  W-2700 W-2300
105 920 920 214 70
120 312 312 100 23
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Table 3. Calculated Values of Each Constant

~_ HE(E | 105°C R
~ ; 1\
— | A | B @ (kcal/mol 540 .°C)
| | S
W-28 5.75x103 12.09 26.33 7.6
W-2800  4.55%103 | 9.03 |  20.80 9.7
W-2700  4.59x103  10.00 21.04 9.6
W-2300

5.09x103 11.19 22.58 9.1
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Table 4. Characteristics of Insulating Oils
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Table 5. Discolourment of Insulating Oil and the Time in which Sludge Grows
G : ; L
o oEE N, (br) 25 50 75 100 125
e ‘7:1“{’:{ R | B | ¥ | R |B|¥Y|R|B |Y¥Y | R|B|Y|R | B
| | ;

B Blank 1 | @3] - 2 | 04| — 3| 07| = | 5| 09| —| & | LO| -
we | 1l wal =1 2| el = | 8| 68 = | av| 58| — | 2 | xe| ~
105 w-2800 2 05 — 306 - s | 0.7 — | 10__0.9.-—“-"_ w20 -

T wam | s 02| — | s | o9 - | 5| 1ol — | 1w 10 — [ 17| -
Twasw | s | 09 - 5|09 — | 10| 17| - | |25 —| »| RS

e Blank 50 19 — | w0 7.0 ——\l- 70 éo_._ol _—_l 25 | 20.0| 4.4 | 75 | 27.9] 9.9
w3 .__0.91 ~ 10 120 —“Wg - i 0 | 200 — | 75 | 2.9 5.0
120 wos0 | 3 09 — | 10| 1.6 — | 70 4.0 —J 0 | 93| — | 75| 200 1.0
 weameo 10_;_ ol — 20 40 - | 15| o] = | m | 260 32| w5 |e2ns 0.0
C weso | 10 '1.E_~_I_ 20—| 20l — | 5 | mo| — | 5 |20| 10 |29 51
T Blank | 10 - 26.0 - 70 6.0 — I 75 || molos| — | = | = | = | = | =
135  wes00 | 1 | 2.4 —-_:| 35 9.0\ | so | 17.0] 10 —  _ L t_; _—-_i—r— o
w2700 -:_ 15 _i_ 5‘_ - I - SRR = - = \ 4 s __'i‘___‘—_——-_—

W30 | 15 | 6.9 - ! 5 | 20| 09| — | - - N _:_;_:_ — | e

g6 FE 126hr #% w K> 7 2% # & W O FF M
Table 6. Properties of Insulating Oils after 125 hr of Heating

m #A R OE 2 e it fith | ek E A2V F K Hi-% | i o jﬂ’i:. i ‘ MR T R E
sl e | . (KOHmg/g) (KOHmg/g) | (%) (M2 (kV)
Blonk 0,04 \ 0.3 " -3 | 1.26x106 i 45 1L}
Cwos 0.28 1.03 | 0 | 2.79% 106 | 45 LI
105 __szllsoo 0.10 | 1.03 | 0 | 1.26x 106 }_- 45 ) I
 W-2700 0. 08 1.58 | 0 | 6.36x 105 ‘ 48 I F
w2300 0.08 | 1.40 | 0 | 2.26X105 | 5 Uk
Blank Ii 0.17 1~ 11 | 0. 03 | 5.36< 105 | 45 LLI
W-28 | 0.40 1.92 | 0. 08 | 7.25%105 45 LI
120 W-2800 0.16 1.91 | 0.03 | 3.72x105 45 1k
_ le';'oo 0.19 2.34 0.08 | 1.47x105 45 11 I
 We2300 0.21 | 2.06 0.05 | 1.21x105 45 LLE
Blank H 0.22 ?51 I.—_“ 0.03 o 5.53:<105; 43.2
W _I 0.53 2.05 0.12 1.10x 106 | 41.5
135 - W-2800 0.14 1.78 | 0. 04 4.80<105 | 40.5
w2700 0. 04 2.29 0.18 | 1.81x106 | 41.3
 we2300 0.34 1.89 0.16 1.37x106 | 418
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