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Effect of SRA on Hysteresis and Eddy Current Components
of Iron Loss in Non—-Oriented Steels
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Abstract

This paper focuses on results of relative permeability] 1],
core lossiW] and magnetic inductioniBl measurements on
some of the most commonly used core materials(PN-18,
20, 30, 60, Pohang lron & Steel Co., Ud) in case of
Stress Relief Annealing(SRA).

Results of magnetic induction{B] showed weak variations
but core loss reduced strongly after SRA

Core loss reduced from 3.071 ~7.819Whkal and 1.377~
3.988Wikgl to 288~5432Wkgl and 1.213~2.134Wikgl at
1.5T] S0Mz and 1.0(T] 50Hz respectively after SRA

This SRA process leads to significant changes in
magnetic properties and core 1oss of non-oriented silicon
steel sheet. =
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Fig. 2. Process of Stress Relief Annealing(SRA)
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Fig. 3. The variations of Core ibss of
Non-Oriented Silicon Steel Sheet after SRA



Table 1 (a). Properties of non-oriented silicon steel sheet
Properties Core Loss{W/Kg) Hysteresis Loss(w/Kg) Eddy Currents Loss(W/Kg)

Conditions | 15T/ 1 15T/ | 1.0/ | 10T/ | 15T/ | 15T/ | 1.01/ | 107/ | 157/ 1.5% | 10T/ | 10T/

SQHz | 50Hz | 50Hz | 50Hz | 50H7 | 50Hz | 50Hz | 50Hz | 50Hz 50Hz | 50Hz | 50Hz

Specimens SRA SRA SRA SHA SRHA SRA
PN-18 3.071 | 2880 | 1377 | 1.213 | 16904 | 1.5473 | 1.2391 | 06290 | 13806 | 1.3327 | 0.1379 | 0.584
PN-20 3.903 | 3483 | 1.801 ; 1471 | 2,700 | 1.9150 | 1.6389 | 0.8281 | 1.203 | 1568 | 0.1621 | 0.6429
PN-30 4902 | 3675 (2301 | 1.491 | 3.5776 | 2.4756 | 1.9559 | 0.6847 | 1.3244 | 1.1994 | 0.3451 | 0.8063
PN-60 7891 15492 1 3998 | 2134 | 57781 | 3.8770 | 3.3983 | 0.9393 | 2.1129 | 1615 { 0.5097 | 1.1947

Table 1 (b). Properties of non-oriented silicon steel sheet

Properties Magnetic Induction(T} Relative Permeability(x1,000)

Conditions | 9,000A]5,000A] 1,000 [ 1,000 151/ [ 151/ | 1.01/ | 10T/

N T/im | Tim | AT/m | AT/m | 50Hz | 50Hz | 50CHz | 50Hz
Specimens SRA SRA SRA SRA
PN-18 1.713 | 1.704 | 1530 | 1531 ] 1624 1.829 7.330 11.795
PN-20 1.720 | 1707 | 1527 | 1529 | 1495 1.696 5041 10.130
PN-30 1.720 1 1688 | 1.534 | 1515 | 1.565 1452 4 402 9768
PN-60 1765 | 1719 | 1.568 | 1519 1.730 1.394 3.001 7.269

Table 2. Variations of decremental and incremental amounts of core loss, hysteresis loss and
eddy current loss after SRA (Remarks: A: Incremental, ¥: Decremental)
) _ Fddy Currents Magnetin Relative
i Core Loss{%) |Hyst Loss(%)
Properties ore Loss{%) ysteresis Loss| Loss{%) Induction(%;} Pormeabitity(%!}
Conditions 15T/ 1.0T¢/ 1.5T/ 1.0/ 1.5T/ 1.07T/ 5,000 1,000 1.5T/ 1.07T/
' 50Hz 50Hz 50Hz 50z | 50Hz 50Hz AT/m AT/m 50Hz 50Hz

Specimens ‘
PN-18; w622 | v11.911 ¥v846 | w4023 | w346 | A32349| V¥09 AQOG | A1262 | 46091

Non PN-201 ¥10.76 | w1832 | ¥29.07 | w4347 | A30.341 A29660; w075 AQ13 | 41344 | 410095
Oriented | PN-30| ¥25.03 | ¥3520 | ¥30.80 | ¥6499 | ¥943 | A13364 | ¥186 wi23 | w722 | &12189
PN-60| ¥304 | v4662 ] w329 | w7236 | ¥23.56| 49921 v260 V3.12 | ¥1942 | a142.21
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Fig. 5. The variations of Eddy current 10ss or

Fig. 4. The variations of Hysteresis loss of
Non-Oriented Silicon Steel Sheet after SRA

Non-Qriented Silicon Steel Sheel after SRA
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Fig. 7. The variations of Relalive Permeability of

Fig. 6. The variations of Magnetic induction of

Non-Oriented Silicon Steel Sheel after SRA

Non-Oriented Silicon Steel Sheet after SRA

Photo. 1. Grain size of Non—Oriented Silicon Steel Sheel pre-SRA [x100]

Photo. 2. Grain size of Non-Oriented Silicon Steel Sheet after SRA [ % 100]
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