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The Measurement of Iron and Hysteresis Loss by Calorimeter Method

By Hiroshi Nishibori, D.S.E. and Kenzaburo Katagi
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

For the study of the iron loss of rotating machines it 1s preferable to effect
measurement with the specimens and the magnetic field of the same character-
istics as those of actual rotating machines, hence the writers have contrived a
measuring method which employs a combination of vacuum flash and calorimeter.
The writers tell the test results of the measurement of iron loss, hysteresis loss
and eddy current loss in this method. The article starts with the measuring method
and then the method,

and hysteresis loss of the rectangular specimen placed in the alternating field, as

which uses calorimeter, the measurement of 1ron loss
well as the ring specimen and toothed specimen placed under roatating field and
alternating field, are discussed. In short, the test results disclose that the alternating
hysteresis loss of the rectangular specimen nearly coincides with the measured
value obtained by the Epstein apparatus, and that the iron and hysteresis losses of
the other specimens derived when subjected to the rotating field of low flux density
equal the sum of the individual losses which are developed when each specimen is

given the alternating field of single electromagnet.
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Table I. Temperature Rise and Iron-loss in

Rectangular Sample when Mag-
netized Alternatingly in the Long-
itudinal Direction

At Max. Flux-density B, =5,000 gauss
and Exciting Current, 17.8A

MW oK L % f

| AR » ORR
(~) "C) | (W/239g) | (W/kg) | (W'kg/n)
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50 0.034 D215 0.898 0.01795
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Table 2. Temperature Rise and Iron-loss in
Rectangular Sample when the Di-
rection of Magnetization and the
Density Arc Changed (At 50~)

Z{eff %ﬁ@gﬁﬂﬁ%m EEEJ%: S i :Fﬂiﬂiﬁ%’z v OEE
| ﬁ;;); (A) | €O Wy230g kag| (W/kg/n)
1,780 5.0 | 0.011 | 0.069 | 0.289 | 0.0058
0 4,430 | 17.8 | 0.034 | 0.215 | 0.898 ‘ 0.01795
6,400 | 70 0.069 | 0.434 | 1.815 | 0.0363

30 4,480 | 35 0.034 | 0.215 | 0.898 i 0.0180

45 4,030 | 70 0.028 | 0.177 | 0.740 0.0148

60 2,780 | 70 0.020 | 0.126 | 0.526 ‘ .00105

90 1,610 | 70 0.015 | 0.094 | 0.393 0.00787
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