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Abstracts

Using Permanent Magnets (PMs) in electrical machines has been paid more
attention over the past few years. This is because using PMs effectively helps
improve the electrical machines efficiency. However, these PMs have a disadvantage
which is a demagnetization issue. One of the most significant demagnetization issues
is a thermal effect. In order to use the PMs in electrical machines effectively, this
thesis therefore proposes the study of demagnetizing and magnetizing characteristics
of sintered Nd-Fe-B PM due to thermal effect. As for the demagnetizing part, an
electric oven is employed for heating the tested PM in various temperatures
considering its maximum working and curie temperatures. After that, the tested PM is
measured the residual magnetic flux density in an adjustable air-gap magnetic circuit.
According to the result, it can be clearly found that the demagnetizing PM is based
on the tested temperature and time. The most demagnetized PM can be reduced to
2 % compared to the initial characteristics tested at more than 300 degree Celsius.
For the magnetizing part, a simple magnetizing circuit is designed and built. This
proposed magnetizing circuit is able to simply magnetize the sintered Nd-Fe-B PM at
the requirement level based on its characteristics. As applying the magnetization to
the abovementioned demagnetized PMs, it can be obviously found that these
demagnetized PMs can be regained their PM characteristics. In addition and very
importantly, only the most demagnetized PM is able to regain its initial characteristics

magnetized with the magnetic field intensity as its requirement level.
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Wednesday, 15 November 2017

08.00-17.00 Registration
08.00-12.00 Tutorials
13.00-17.00 Tutorials
Thursday, 16 November 2017
Time Fidella Grand Primary Tempera Flavio Magenta Vermillion
Ballroom
08.00-17.00 Registration (In front of Vermillion Room)
08.00 — 10.00 CM-01 (8) CT-01(8) GN-01 (7) PE-01 (7) PW-01 (7)
f3.718g nAve.lale iteuns ns.aga HPLAT.ENAT HALAT.UNAR
Ty syausend s.u Hugduns Tnseu 21uuM
1D249V, ID21, ID248V, ID2, ID3, ID13, D22, IDA9, ID8, ID18, ID19, ID15, ID17,
ID30, ID35, ID108, | D9, ID10, ID12, ID14, | ID50, ID66, ID6S, ID32, ID34, ID24, ID33,
ID124, ID153, ID16 ID69 ID37, ID38 ID48, ID52,
ID155 ID55
10.00-10.15 Coffee Break / Posters
10.15-10.35 Opening
10.35-11.05 Keynote (1)
11.05-11.35 Keynote (2)
11.35-12.05 Keynote (3)
12.05-13.30 Lunch
13.30 - 15.00 CcM-02 (7) CT-02 (6) 55-01 (6) EL-01 (6) PW-02 (5)
He.A3. 3u3a10 A3.5LUA HPL.AT.NE YOl HF.AT.UANG 3A.09.nqwavul
Inedlsan eV 19U Tiwslniea BRREEIRY
ID250V, ID41, ID46, ID47, ID53, ID117, ID118, D29, ID45, D96, ID56, D59,
ID170, ID174, ID71, ID92, ID102 ID123, ID181, ID107, ID120, ID62, ID64,
ID177, ID185, ID197, ID212 ID129 1D99
ID201
15.00-15.15 Coffee Break / Posters
15.15-17.15 PE-03 (8) CP-01 (7) GN-02 (8) PE-02 (7) PW-03 (7)
A5.U58 A5.9Fa 79.5738 SALAT.YNTUN NA.AS.BAUNG
G uimysenn LNGE Tgsaed NHNYIYUIA
ID90, ID93, ID11, ID73,ID85, ID27, ID77, 1D40, ID42, ID44, ID109, ID126,
ID95, ID97, ID101, ID182, ID79, ID103, ID51, ID58, ID80, ID131, ID138,
ID106, ID113, ID203, ID230 ID112, ID116, ID83 ID140, ID145,
ID115, ID128 ID157, ID163 ID14
15.15-17.45 Committee Meeting (Fineen Ballroom)
18.00-22.00 Banquet
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Friday, 17 November 2017

Time Fidella Grand Primary Tempera Flavio Magenta Vermillion
Ballroom
08.00 - 16.00 Registration (In front of Vermillion Room)
08.00-10.15 PE-04 (8) CT-03 (4) GN-03 (9) PE-05 (8) PW-04 (7)
3f.A7.NBIU HA.n.0RN"Y HA.AT.ANTY 3A.A3. Y08 HALAT. 29N
9135n¥ ﬁuqm NOINIUNT Fuuen NN
ID149, ID156, ID105, ID121, ID168, ID183, ID178, ID180, ID188, ID189,
ID161, ID162, ID135, ID190 1D202, ID205, ID184, ID186, ID193, ID218,
ID164, ID165, 1D234, ID2309, ID198, ID1989, ID231, ID240,
ID166, ID167 ID241, ID242, ID213, ID217 D246
ID74
10.15-10.30 Coffee Break / Posters
10.30 - 12.00 PH-01 (4) BE-01 (3) PE-06 (6) DS-01 (4)
AT.UNAG A0 3. e 5A.09.0ad 9 AU T
HUNA EORI Wl Fumsnsa
ID114, ID130, ID125, I1D224, 1D220, ID222, ID20, ID195,
ID141, ID233 ID244 1D226, ID228, ID215, ID232
ID229, ID236
12.00-13.00 Lunch
13.00-15.00 Venue and Exhibition
15.00-15.15 Coffee Break / Posters
15.15-17.15 Closing Ceremony / Technical Area Conclusion Meeting
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Fudruaiuayy fussuunmstigsing dusm Snsseufusasdnlaindiuiu suiadaleuedise
somsiiulnognadidy  udsaousduaunelufiinadelusuuaiuseduindeunarsiaiiufiossih
Tnsenunainsoous  Usenoufudnswanwunmesniinaasnsounty JugalsENIeiinig
wstud LU eI e suNsTae aussousaliihfiruiimemnnSufidmdsnuiet ey
mmosteaninndy 104 wh wazAwdsusoUSINAsTemURmeItesnd ity 42 wh  svuu
powertraintusalnihdsdasdnassanuduansannalulaBuivavenuamdsnu on board fteanii
wanewin MNTTEsuNIsTSand ke andulandiiasdewihlmninniseeusuliilea
Yasousniiaztelininnissensuressalniiwedvy  Aedesdimsdeasidnnudlannudusaluii
wazauidosuludueruvaeads  Wuanemslinulugivssmafidesdetwiddunsanmdy
e szgemwiensynsandsnwanilududdgiiianissensuaulifalavienavudrseduidng
ANy Imﬁmmmimﬂ%’gé’méaLa%maaqmammsumuauﬁaéwLﬁuﬁiiuﬁgﬁﬂw%u,agiaawﬁ
dumunelu

The most challenge of Thai electric vehicle (EV) development is how to kick off in among the Thai internal
combustion engine (ICE) market. ICE cars have been in the Thai market more than 50 years with the strength
in supporting technology and parts, maintenance and service, pricing strategic and long term acceptability.
The government policy drives the sustain growth of ICE cars for years. However, the polluted emission and
the fluctuating gas price will affect the ICE markets. The era of battery EV (BEV) is surged and caused the
worldwide research and development of high performance battery. The most challenge of BEV is the lower
energy on board. The energy per weight of the battery compared to that of gasoline is lower by 104 time
while the energy per volume of battery compared to that of gasoline is lower by 42 time. With this energy on
board constrain, the BEV requires the best selected technology and innovation to lift up the BEV performance.
The fast energy charging and reasonable EV pricing are a big issue in Thai market.

First factor to push the growth of Thai EV is the well communication and understanding of the EV principle
for Thais. The confident of safety system is also a key factor to prove in flooding environment as in Bangkok.
Driving distance per charge is basic consideration of EV selection. The government policy is a key success in
Thai EV. The regulation, tax and promotion should be done in fair play of the ICE and EV competition in the
automotive industry
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Mr. Chayot Piyawannarat
Country Managing Director

for ABB in Thailand, Mynmar, Laos and Combodia

“The Energy and forth Industrial Revolution”

Abstract:

ABB is unlocking value for customers in the Fourth Industrial Revolution. By combining ABB’s deep domain
expertise with network connectivity and the latest digital technologies and innovations, ABB Ability creates
powerful solutions and services that solve real business problems and produce tangible business
opportunities.

The ABB Ability helps customers in utilities, industry, transport and infrastructure develop new processes and
advance existing ones by providing insights and optimizing planning and controls for real-time operations.
The ABB Ability platform is an integrated Industrial Internet platform and cloud infrastructure based on ABB’s
leading expertise in technologies, industries and digital to allow businesses to harnesses the power of industrial
data. The platform enables customers to securely integrate and aggregate their data, combine with wider
industry data, apply big data and predictive analytics, and generate insights that can help them drive
performance and productivity improvements.

The offering builds on ABB’s pioneering technology and more than four decades of industrial digital leadership.
It will enhance customers’ ability to innovate and compete in the emerging digital-industrial marketplace.
Digital offerings provided by ABB Ability include performance management solutions for asset-intensive
industries; control systems for process industries; remote monitoring services for robots, motors and
machinery; and control solutions for buildings, electric-vehicle charging networks and offshore platforms.
Some of the more specialized offerings address energy management for data centers and navigation
optimization for maritime shipping fleets, among many others.

The ABB Ability will serve customers in utilities, industry, transport and infrastructure. It will leverage the power
of the digital revolution by enabling reduced maintenance costs, longer asset life, more efficient operations,

reduced environmental impacts and improved worker safety.
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Industrial Tutorial Session

OMICRON Transformer Tutorial - Thailand 2017

4%

OMICRON

Wednesday 15" November 2017
The Zign Hotel, Pattaya, Thailand

Registration : 8.00 - 9.00 h

Mr. Wenyu Guo, Omicron Australia
Speakers: Mr. Seokhon Hong, Omicron Hong Kong

Mr. Noble Ji, Omicron Hong Kong

Session 1 : 9.00 - 10.00 h

Conventional diagnostic on high voltage power transformers
Coverage:

-Three phase test for winding resistant, turn ratio, vector groups
-Short circuit impedance, frequency of stray losses

-Inrush current and transformer demagnetization

-On load tap-changer test (OLTC) and dynamic resistant measurement
(DRM)

-Power factor test

Session 2 :10.15-11.15h

Non-conventional diagnostic on high voltage power transformers
Coverage:

- Sweep Frequency Response Analysis (SFRA)

- Dielectric analysis of high voltage power transformers

Moderator: Assoc. Prof. Dr-Ing. Thanapong Suwanasri
The Sirindhorn International Thai-German Graduate School of Engineering

King Mongkut's University of Technology North Bangkok, Thailand

Session 3:11.15-12.15 h

Efficient transformer testing

Coverage:

- Guided Workflow.

- Data Management on both conventional and non-conventional
diagnostic

- Increase the testing efficiency of the transformer testing

Session 4 :13.15-16.15h

Partial discharge measurement diagnostic and monitoring on
power transformer

Coverage:

- Essentials of Partial Discharge (PD) test

- Partial Discharge test according to IEC 60270

- Partial Discharge with High Frequency Current Transformer (HFCT)
- Partial Discharge at Ultra High Frequency (UHF) range

- Partial Discharge localization with acoustic method

- Monitoring on the PD of power transformer and condition-based

maintenance

Q& A:16.15-17.00 h

Sponsored by:

UNIPOWER ENGINEERING CO.,LTD. 12 Thetsabannimittai Rd., Ladyao, Chatuchak, Bangkok 10900
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A Study of Demagnetization Behavior of Nd-Fe-B Permanent Magnet due to Thermal Effect
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Abstract

Permanent Magnets (PMs) have been widely used in electrical
machines for improving their efficiency. However, the demagnetization
of PMs can occur due to thermal impact leading to the decreasing of
electrical machine performance and efficiency. Therefore, this paper
presents a study of demagnetization behavior of 38UH Nd-Fe-B PM due
to the thermal effect. This PM is heated using the thermal oven in various
temperatures considering its maximum operating temperature. Then, the
magnetic flux density of heated PM is measured with an adjustable air
gap magnetic circuit. The results of this study show that the
demagnetization of heated PM initially occurs at 100 'C. In addition,
when the PM is heated at higher temperature, its demagnetization
increases. Heating PM at 340 °C results in the complete demagnetization

of this PM.

Keywords : Permanent magnet, NdFeB, Demagnetization,

Movable air-gap magnetic circuit.
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Abstract— Electrical machine efficiency improvement has
been paid more attention over the past years. Using Permanent
Magnets (PMs) in various modern electrical machines is one of
the most favorable approaches to increase machine efficiency.
However, PMs still have a significant disadvantage that is the
demagnetization issue. Therefore, these demagnetized PMs need
to magnetize for regaining their initial capability considering the
demagnetization level. Therefore, first of all, this paper proposes
the demagnetization behavior of NdFeB PMs due to thermal
effect. Then, these PMs are magnetized using a proposed simple
magnetizing technique considering various demagnetization
conditions. Finally, the results indicate that the most complete
demagnetized PMs are able to significantly recover to their initial
capability.

Keywords—  Permanent
Magnetization, Demagnetization

magnet  material,  NdFeB,

I. INTRODUCTION

Over the past few years, cost of Permanents Magnets (PMs)
has been rapidly decreased and the fast development of rare
earth material helps improve the performance of PMs.
Therefore, the study of PMs has been paid more attention due
to their highly uses in various modern electrical machines to
effectively increase the machines efficiency.

In the existing literatures, the studies of PMs from cradle to
grave have been widely proposed. The manufacturing process
of PMs considering the press for PMs fabrication and magnetic
field intensity direction is reported in [1]. The comparison of
properties and performance for different PMs manufacturing
methods and compositions are presented in [2, 3]. In these
studies, they are indicated that the NdFeB PM provides high
energy density compared to other PM materials. Moreover, the
studies in [1, 4, 5] propose various magnetization and
demagnetization approaches with Superconducting Solenoid,
Pulsed Field Magnetometer. In addition to investigate the PM
demagnetization concern, various related parameters such as
temperature, pressure, demagnetization direction, and
frequency are considered in [6-11]. In particular, the study in
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[6] indicates that the performance and efficiency of PM
machines are significantly decreased due to the PM
demagnetization using in the high temperature condition.

Although these abovementioned papers have been studies
various topics of the PMs, there are some important gaps to fill
in. This is because the proposed magnetization methods are
complicate and the PM magnetization from the
demagnetization effect has not been clearly addressed yet.
Therefore, this paper presents the effective and simple method
for the PM magnetization. In addition and very importantly, the
PM magnetization based on the various and comprehensive
demagnetization conditions of NdFeB PMs, one of the highest
energy density PMs, are proposed in this study.

The rests of this paper are as follows. The related PM
theories are briefly introduced in section II. The study of
demagnetization for NdFeB PMs is proposed in section IIL
Section IV, and V presents the proposed simple magnetization
method and the testing results. Finally, section VI provides the
conclusion of this paper.

II. RELATED PM THEORIES

A. Permanent Magnet Magnetic Circuit

Using a PM in an air-gap magnetic circuit creates the
irregular magnetic circuit as shown in Fig. 1. It is a series
magnetic circuit between a PM, a magnetic core, and an air-
gap. Considering high magnetic core reluctance, the PM
magneto motive force (mmf,,) can be simply calculated as (1).

S - W
A4 i
+
N Esar- A
B 4T T
B
Fig 1. Permanent magnet magnetic circuit
mmf,, =¢-R, )

Copyright [0 KIEE Electrical Machinery and Energy Conversion Systems 649



where @ is a magnetic flux (Wb), and R N is an air-gap

reluctances (A.t/WDb).

Based on the PM magnetic circuit, the magnetic flux and
the total mmf in this magnetic circuit can be calculated by (2)
and (3), respectively.

9=B,A4, =B,A, €)
H,l,+Hgl, =0 3)
where B, , H, 4, ,and [, are a magnetic flux density (T),

a magnetic field intensity (A.t/m), an area (m?), and a length
(m) of PM, respectively. In addition, BgsHy» Ay and lg are a

magnetic flux density, a magnetic field intensity, an area, and
a length of air-gap, respectively.

B. Curie Temperature

The curie temperature is a critical temperature that
completely deteriorates the PMs characteristics. Different PM
materials have their own different specific curie temperatures.
Some examples of curie temperature for significant PM
materials are reported in table I [12]. High energy density PM
materials  typically provide low curie temperature
characteristics. For example, Neodemium normally yields
higher energy density than that of Cobalt. The curie
temperature of Neodemium is lower than that of the Cobalt as
shown in table I.

TABLE L CURIE TEMPERATURE OF PERMANENT MAGNET MATERIALS
. Curie ! Curie
Material Temperature (°C) Mategmt Temperature (°C)
Gadolinium 16 Iron 771
Nd,Fe,B 312 Alnico 1 780
Nickel 358 Cunico 855
BaO 6Fe,0; 469 Alnico 5 900
CosSm 747 Cobalt 1117

III. DEMAGNETIZATION OF NDFEB PMSs
A. Electric Oven Calibration

As aforementioned discussion, demagnetization of PMs can
be significantly caused by the high temperature and reverse
magnetizing direction issues. In this study, the high
temperature condition is taken into consideration to investigate
the demagnetization effect of NdFeB PMs. A PID temperature
control electric oven as shown in Fig. 2 is used to heat up the
testing PMs. The temperature calibration between 100 °C and
340 °C, which is a testing temperature range, using Fluke 65 IR
thermometer for this electric oven is presented in table II. This
heating temperature accuracy can confidently ensure the

proposed electric oven use for demagnetizing testing
specimens.
TABLE II. ELECTRIC OVEN CALIBRATION
Setting Measured Setting Measured
temperature temperature temperature temperature

100 101.7 260 260.2

140 140.6 300 299.6

180 179.5 340 341.5

Fig. 2. PID temperature control electric oven
B. Remanence Flux Density Testing instruments

A two millimeters air-gap magnetic circuit as shown in Fig.
3 (a) is used for obtaining the remanence flux density
measured by a Guass meter as depicted in Fig. 3(b). This
testing circuit can measure the mmf produced by testing PMs
via the air-gap magnetic flux density measurement.

(a) (b)
Fig. 3. Remanence flux density testing instrument
(a) air-gap magnetic circuit (b) Gauss meter

C. Demagnetization Results

In this study, 38UH NdFeB PMs are demagnetized using
the abovementioned electric oven to investigate the thermal
effect. Fig. 4 depicts the demagnetization testing result
considering various heating temperatures and testing times.
The PM magnetic flux density of the designed air-gap
magnetic circuit in percentage of its initial value is measured
as abovementioned discussion.

Magnetic flux density(%)
&

" - 4 a0 190
Time (hr)) 3 300 w60 ° Temp. (C)
4 340

Fig. 4. Demagnetization of NdFeB due to thermal effect

It can be obviously seen from Fig.4 that both temperature
and time have major impact to PM property considering its
magnetic flux density in the testing magnetic circuit. In
addition, the 38UH NdFeB PM could be completely
demagnetized at the using temperature more than 300 °C in
only 1 hour.
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IV. THE PROPOSED MAGNETIZING METHOD

A. The Proposed Magnetizing Method

As aforementioned discussion in the review of literature,
there are several magnetizing methods reported in the previous
studies. This paper presents a simpler and more effective
magnetizing method compared to those proposed methods as
illustrated in Fig. 5.

E‘VW—‘ — ,Tested PM
R, S ’
t 4

>

Adjustable7_
DC Supply

= *Search Coil

Fig. 5 Proposed magnetizing circuit

As depicted in Fig. 5, a set of capacitor is charged the
energy from an adjustable DC supply until reaching the
required voltage, and then the switching device is trigged to
release energy to an inductor. This inductor is an air core model
in which a NdFeB PM is put and magnetized. Moreover, a
search coil is used to measure induced voltage for calculating
magnetic field intensity in this method. The designed and
developed of this testing technique is shown in Fig. 6.

Fig. 6 The actual magnetizing circuit

The designed components in this circuit are as follows. Ry
is 25 ohm. C is 4.7 Farad. Number of search coil turns is 20. As
shown in Fig. 7, two models of inductor with 25 turns are
invented to compare the magnetizing performance. The
difference between these two models are their configurations
which the model I has 0.08 meter (m) in length and 0.104 m in
diameter while the model II has 0.04 and 0.085 m in length and
diameter, respectively. The magnetizing results of these two
models are presented in section V.

®)

(a)
Fig. 7. The inductors (a) Model I (b) Model 11

B. Magnetic Field Intensity Calculation

The N turns search coil in the proposed method is used to
measure induced voltage that is the electromotive force (emf)
magnetized to the tested PMs in the inductor. Therefore,
magnetic flux (¢), magnetic flux density and magnetic field
intensity magnetized to the tested PMs can be simply calculated
based on the Lenz’s law by (4)-(7).

d¢
-N%Y )
emf I
|
= dt ®)
o=~ [emfe
=2 ©
A
u=-2 )
Ho

V. TESTING RESULTS

A. The Performance of Proposed Magnetizing method
According to the proposed method, the DC supply can be
adjusted between 0-300 V which approximately gives the
charging current between 0-12 A. Fig.8 illustrates the inductor
current, inductor voltage (Vcoil), capacitor voltage (V.), and
emf measured by the search coil of 100 VDC testing voltage
with inductor model I.

12/12/09 17:52:21

Fig. 8 PM magnetization testing results

Considering the measured emf in Fig.8, it is used to
calculate the maximum magnetic flux density (Bua) and
maximum magnetic field intensity (Huaw) by (4)-(7). The
calculation results with Matlab are shown in Fig. 9.

Electromotive force at Searchcoil

Electromotive force(V)

- 0.015 0.02
Time (sec.)

Magnetic flux density at Searcheoil

ic flux density (T)

0015 0.02 0.025

M

Time (sec.)

Magnetic field intensity at Searchcoil

H polyncmial 3rd
H polynomial 4th

001 0.015 0.02 0.025

Time (sec.)

Fig. 9 Magnetic flux density and magnetic field intensity calculation
It can be clearly observed from Fig.9 that only 100 VDC of
the proposed approach provide the Bq and Hyuax about 0.95 T
and 753.62 kA.t/m, respectively. The testing voltage between
50 and 300 V are applied to the testing circuit for both
inductors for making a comparison as reported in table III.
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TABLE III. THE PERFORMANCE OF PROPOSED MAGNETIZING METHOD

Voltage (V) Model I
Tmax (A) Bax(T) Hunax(kA.t/m)

50 2,389 0.45 360.33
100 4,583 0.95 753.62
150 6,667 1.40 1,115.54
200 8,916 1.92 1,529.73
250 11,055 2.40 1,907.34
300 13,221 2.88 2,294.35

Voltage (V) Model IT
50 2,604 0.61 488.35
100 4,541 1.26 1,005.82
150 6,750 1.88 1,492.87
200 9,083 2.56 2,034.55
250 12,083 3.23 2,567.13
300 14,062 3.90 3,169.80

According to table III, these two inductor models can
sufficiently meet the magnetizing requirement of 2100 kA.t/m
for NdFeB PMs grade 38UH. The inductor model II yields
higher magnetizing characteristics with the same supply
voltage compared to those of the inductor model I due to its
shorter coil length; therefore, the inductor model II is selected
for testing the PM magnetization in this study.

B. Magnetization of NeFeB PMs

To comprehensively investigate PM  magnetization
considering demagnetization conditions, prior to magnetize
NdFeB PMs, these PMs are demagnetized to various
remanence magnetic flux densities using the electric oven as
proposed in section III.A. Six cases including 2%, 10%, 40%,
60%, and 80% of the remanence magnetic flux densities
compared to new NdFeB PMs are considered in this study.
These remanence magnetic flux densities of PMs are measured
in the testing magnetic circuit as discussed in section III.B.
Different magnetization levels including 500, 1000, 1500,
2000, 2500, and 3200 kA.t/m approximately are applied to
these demagnetized PMs by the proposed magnetizing method
as presented in section IV.A. The results of the PM
magnetization considering demagnetization conditions are
depicted in Fig.10.
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Remanance magnetic flu
N
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Fig. 10 Magnetizing of NdFeB considering demagnetization conditions

According to Fig. 10, the demagnetized PMs can be
regained their capability by proposed magnetizing technique.
As higher magnetic field intensity, these demagnetized PMs
can recover more remenance magnetic flux density. The most
complete demagnetized PMs can be magnetized to their initial
characteristics as the new PMs when they are applied at the
magnetized requirement level.

Moreover, demagnetized PMs as 10 % to 80 % compared to
their initial values are also able to magnetize to enhance their
properties. However, these PMs cannot be effectively
recovered their initial capability applied by the similar
magnetic field intensity as the complete demagnetized PMs
although they are applied as the magnetizing requirement
level. This is because magnetic domain changes in magnetic
material are different due to the level of demagnetization. The
magnetic material with complete different magnetic domain is
simply to magnetize to be the high performance PM.

VI. CONCLUSION

Although using PM in modern electrical machines provides
several advantages in term of performance and efficiency, there
is a PM demagnetization concern. High temperature applied to
PM can completely deteriorate its property. However,
demagnetized PMs can be recovered their characteristics by
magnetization method. This paper proposes the simple and
effective magnetizing method for 38UH NdFeB PM as its
magnetization requirement level. Considering various
demagnetization conditions, the most complete deteriorated
PMs magnetized as the requirement level can be regained their
initial properties. However, other levels of demagnetized PMs
cannot be recovered their initial properties, even though they
are applied as the magnetization requirement level. This is
because magnetic domain changes in magnetic material are
different due to the level of demagnetization.

REFERENCES

[1] T. M. Mulcahy and J. R. Hull, "A superconducting solenoid and press
for permanent magnet fabrication," [EEE transactions on applied
superconductivity, vol. 13, pp. 1668-1671, 2003.

[2] B. Bochenkov and S. Lutz, "A review of modern materials of permanent
magnets," in Science and Technology, 2004. KORUS 2004. Proceedings.
The 8th Russian-Korean International Symposium on, 2004, pp. 201-
203.

[3] M. Taha and D. Greenwood, "PM material selection guide for IPMSM,"
in Electrical Machines (ICEM), 2016 XXII International Conference on,
2016, pp. 1989-1994.

[4] H. Nishio, "Accurate measurement of magnetic properties of Nd-Fe-B
sintered magnets with high coercivity," [EEE Transactions on
Magnetics, vol. 48, pp. 4779-4785, 2012.

[5] K. Seiichi and K. Giyuu, "Pulsed field magnetometer for low-
temperature study of high-performance permanent magnets," [EEE
transactions on magnetics, vol. 36, pp. 3634-3636, 2000.

[6] T. Sebastian, "Temperature effects on torque production and efficiency
of PM motors using NdFeB magnets," [EEE Transactions on Industry
Applications, vol. 31, pp. 353-357, 1995.

[71 A. Clegg, 1. Coulson, G. Hilton, and H. Wong, "The temperature
stability of NdFeB and NdFeBCo magnets," /EEE Transactions on
Magnetics, vol. 26, pp. 1942-1944, 1990.

[8] P. Withey, H. Kennett, P. Bowen, and I. Harris, "The magnetic and
mechanical properties of NdFeB type permanent magnets and the effect
of quenching," IEEE Transactions on Magnetics, vol. 26, pp. 2619-2621,
1990.

[91 L. Jahn, R. Schumann, and V. Ivanov, "Investigation of the thermal
remagnetization in sintered hard magnets," IEEE transactions on
magnetics, vol. 37, pp. 2506-2508, 2001.

[10] M. Katter, "Angular dependence of the demagnetization stability of
sintered Nd-Fe-B magnets," [EEE Transactions on magnetics, vol. 41,
pp. 3853-3855, 2005.

[11] F. Akagi and Y. Honkura, "Analysis of NdFeB Bonded Magnet
Behaviors Within High-Frequency Field and High Temperature Using
Micromagnetic Simulator," IEEE Transactions on Magnetics, vol. 51,
pp. 1-4, 2015.

[12] D. R. Askeland and W. J. Wright, Science and engineering of materials:
Nelson Education, 2015.

652



Yo-wnlana

U ey Uiin

=b.

UszIRn1sAnw

UseIngUeu

wergunsal el dlsail
30 nsNYIAN 2535 NTmIAing

31 g 10 Fua YEade 81608 AILYYY Jariniivas 93110

2558 AINISUANEATUMSN @13 Ienssulniin

anUumaluladnszasunalinnummsatanseds

87



	18.2 ProgramBook.pdf
	IndustrialTutorialEECON-40_20170906KCH.pdf
	Slide Number 1





