




domain

Movement of domain wall

domain wall domain

B  H  N
R everse dom ain  occu rrence

D iscon tinuous jum p o f dom a in  w all
(M ain ly  180  deg ree dom ain  w all)

R etard ing  field  : d is locat ion, p recip itate
inclu s ion , defect , grain  boundary

D iscon tinuous m agnetic  flux  cha nge
(D etection  at  surface ne ar filed )

������
������
������

���������
���������
���������(1 )

(2 )

(3 )

B H N

B

H

B r

-H c (1 )

(2 )

(3 )

µ m ax

������
������

�����
�����

H
H igh

H
L ow

��������� ��������������
���������
���������

������
������
������

��������������������������
��������������������������

H = 0

H c

-Br

satura tion

N egativ e
satura tion

C o erc iv e
force

Initia l
m agnetiza tion

curv e

R es idual flux
dens ity  or
rem anen ce



100oC/m. 5oC/m.

AC3

Quenching Tempering

A : 880℃℃℃℃/6H, B : 960℃℃℃℃/6H, C : 1000℃℃℃℃/6H 

660oC/10h

100oC/m. 5oC/m.

AC3

Quenching TemperingQuenching Tempering

A : 880℃℃℃℃/6H, B : 960℃℃℃℃/6H, C : 1000℃℃℃℃/6H 

660oC/10h



30303030µµµµmmmm 30303030µµµµmmmm 30303030µµµµmmmm

。 。 。



。 。 。

H 1 H 2 H 3
0 .0

0 .5

1 .0

1 .5

2 .0

2 .5

 C a rb id e  s ize
 A sp e ct ra tio

1 .824 1 .8091 .800

0 .2270 .2210 .207

 

 

C
ar

b
id

e 
si

ze(µ µµµ
m

) &
 

A
sp

ec
t 

ra
ti

o

M a te ria l

4 0 0

5 0 0

6 0 0

7 0 0

8 0 0

9 0 0

H 3H 2H 1

 

 

Y
S

 &
 U

T
S

, 
M

P
a

M a t e r ia l

 Y S
 U T S



-0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15
-0.10

-0.05

0.00

0.05

0.10

0.15

BN
Am

pl
itu

de
 [ 

m
V 

]

Time [ ms ]

880oC
960oC

1000oC



880 900 920 940 960 980 1000
25

26

27

28

29

30

31

32

33

 

 

R
M

S
 [ 

m
V

 ]

H eat treatm ent tem perature [ oC  ]

 Mean of RM S

880 900 920 940 960 980 1000
50

100

150

200

250

300

350

400

450

500

550

600

650

700

B
N

C
 (

nu
m

be
r 

of
 e

ve
nt

)

H ea t trea tm ent te m p era tu re  [  oC  ]

 M e an o f BN C

880 900 920 940 960 980 1000
0.05

0.06

0.07

0.08

0.09

0.10

0.11

0.12

0.13

0.14

0.15

M
P

A
 [ 

m
V

 ]

H ea t trea tm ent tem pera tu re  [ oC  ]

 M ean o f M PA



0 500 1000 1500 2000 2500
10-1 6

10-1 5

10-1 4

10-1 3

10-1 2

10-1 1

10-1 0

10-9

10-8

10-7

10-6

10-5

Frequency (Hz)

P
ow

er

-600000

-300000

0
0 500 1000 1500 2000 2500

Frequency (Hz)

A
ng

le
(d

eg
)

880 900 920 940 960 980 1000
100

200

300

400

500

600

700

800

900

1000

R MH A D

M
H

R
 &

 D
M

H
R

 [ 
A

rb
. ]

H eat trea tm ent tem pera tu re  [  oC  ]

 Mean  o f R M H A &  R MH A D

R MH A



20 30 40 50 60 70 80 90 100 110

28.0

28.5

29.0

29.5 Y = 0.02428 ∗  X + 27.24587, R = 0.98872

[m
V]

Size of grain [ µm ] 

 Mean of RMS

200

300

400

500 Y = 4.37781 ∗  X + 80.86834, R = 0.99965

 Mean of  BNC

N
um

be
r o

f c
ou

nt

0.06

0.08

0.10

0.12

 Mean of  MPA[ m
V 

]
Y = 4.80947E-4 ∗  X + 0.06046, R = 0.99622

20 30 40 50 60 70 80 90 100 110
530

540

550

560

570

580

590

600
Y = -0.73609 ∗  X  + 606.05917, R  = -0.9369

[ M
pa

 ]

S ize of gra in [ µm  ] 

 Yield  strength

725

730

735

740

745 Y = -0.30947 ∗  X  + 756.41716, R  = -0.97345

[ M
pa

 ]

 Ultimate tensile strength



600 590 580 570 560 550 540 530

180

200

220

240

260

280 Y = 1.51021 ∗  X -  618.26867, R = -0 .9685

 

[ %
 ]

 RMHA

550

600

650

700

750

800

850

Yield strength [ Mpa ]

Y = 4.22048 ∗  X -  1650.21172, R  = 0.96474

[ %
 ]

 RMHAD

750 745 740 735 730 725 720

180

200

220

240

260

280
Y = 3.6372 ∗  X - 2453.37068, R = 0.94387

[ %
 ]

U ltim ate tensile  strength [ Mpa ]

 M HR

550

600

650

700

750

800

850 Y = 10.2569 ∗  X - 6846.67798, R = 0.94869

[ %
 ]

 D MHR






	분과별 논제 및 발표자

