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MR R OBEE (30) : Alloyed white cast irons produce a large amount of retained
austenite when they are cast or quenched. The retained austenite affects severely the
mechanical properties of the products and the defect of the parts. Therefore, the control of
amount of retained austenite in the cast irons is very important. X-ray diffraction method
has been used for a measurement of retained austenite. A development of a brief
measurement method of retained austenite and its evaluation system has been expected.
In this study, many samples including different amount of retained austenite for nine kinds
of cast irons were prepared by changing the heat treatment condition and the change in the
magnetic properties of these samples were measured nondestructively using a newly
developed small sensor with the exciting coil and search coil measuring about
20Lx25Wx20Hmm in size like a Japanese syllabary =] . The amount of the retained
austenite in the cast irons could be estimated by detecting the change of induced voltage
associated with change in amount of retained austenite.
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Fig. 2 Relationship between decomposition
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Fig.4 B-H curve of ferrite yoke.
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Fig. 6 B-H curves of high chromium cast iron
with different Vy.
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Fig.8 Effect of Vy on change of flux
density(Bn) in high chromium cast iron
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(4) 26%Cr $HEROFREA—AT F A FNEDHI
E

T ZTIE Cr 28 26% T Mo 23 2% 7 1 A
BBk A AT S L L, V2N D ek A B
Wt/%TMELtﬁ,@mj4”u%5ﬂ
5 Bn IR TEAWICOWTHREEITo 7.
R ST SR 1X 500Hz, 0. 5A
—iE L L, BWAR T Y LR B L DR
Lo | Omm —&E CEBREZIT-7-. EBERE
Fig. 91T/, 728, KIZiXCr » 17%(7)5'%
L, Crid 26%THDH, Ni B 2%D
fEELASbETORLTWA. l#%Crm
Ni OFMEE S THHBERENITES
AT, VI 5o T, B, R UEIG
TR TT2FENDNoT-. ZHDHOREND
AKFEEZ, Cr Mo, Ni OEHEICEHEL S
J9INZ, By OEEZMEHL TV, ORIEITZ
BHAREMEDN B 5 .



Bn, %

volume fraction Vy of retained austenite, %

0 10 20 30 40 50 60 70 80
0 f 0 20 30 40 50 60 70 &
-10

[ :17%Cr-2%Mo
20 ;

A\ :26%Cr-29%Mo
0] oIk :2696Cr-2%Ni

L (]

[=)

> 40

s8

A
-50 1 + 5
4 4
-60 1 £
AR X
- 1 ]
70 £ Qe
5N &
-80

Fig.9 Comparison of relation between
Bn and Vy in high chromium cast iron with
different chemical composition.
(Lo=0mm) .

(5) ZEEABSKOEREA—AT A M &
DOHE

T T CN 2.13%E 2.41%D % A4 HER
PRARAE G E L, V, 2N D kA B
T THIE LIZEE, B A vicGond
B TEAWICHOWTIHRE 21T 72. 2%
Z I CORER BIE, TERV, =0%DEH
SHBESOIERNRNETH -T2, FRL
TR OPCROVEREAS —AT A NE
HaNbihholt 258 Athtkz EUEL L
7z. C DS 2. 13%DFEFTITV, =1.63%, C &
2 2. MBDFRELTIL V, =1.32%% FnZh ik
L LCWB. EREMKE T b
1% 500Hz, 0.5A —E & L, EEK T
L AREREE & O Lo 1E Omm — & THEER %
1To7=. C &D 2. 13%DGEEOERE L%
Fig. 10 12, C &S 2. 41% D4 D EBfE 54
Fig. 11 \ZFNFhr~d. Fig 10 nn, &4
DARTYXTIHDHOD, VORI 50k
ST BJIE TP Z /R FHR o7 CQ
2.41%0 Fig. 11 OFEHE Y, Fig. 10 & FEEEOME
Mz RTHEN SN, £72, Fig. 10 &
Fig. 11 28 T RL7EZK% Fig. 12 12F &
OTrT. Mboagy ofkR (O) 23, C
BN 2.13% OREIOFEREZ L, BBV O

volume fraction Vy of retained austenite , %

0 5 10 15 20 % 30 35
P — ‘ ‘ ‘ ‘ ‘
o
1076
[m)
0] B°
o
- EDD
30 s o "ag . L0
o 0 g
40 o TgEm ™ .
-50 1
-60 1
-70 1

6%ig.10 Effect of Vv in multi-component
white cast iron with 2. 13%C on change of
flux density(Bn). (Lo=Omm).

volume fraction Vy of retained austenite , %
0 10 20 30 40 50

60

-
-10 1
-20 | m
-30 1
401" u"
-50
-60 1
-70 1
-80 -

Bn, %
[
L]

':"l LI ™ ] '- n

Fig. 11 Effect of Vy in multi-component
white cast iron with 2. 41% C on change of
flux density(Bn). (Lo=Omm)

volume fraction Vy of retained austenite , %

60
|

0 10 20 30 40 50
0 +m . . . . .
al
-10 1B
P C2.13%
U o
J & g
< -30 g o o . L0
=408 g® 0o
o l. [ ] . : .D o ™ Opn
50 - "
'.'l'| LI [ ]
60 - - L | [
I "ng mg
270 1
-80 - C2.41%

Fig. 12 Comparison of relation between
Bn and Vy in multi-component white cast
iron with different carbon content
(Lo=0mm).

REEO(E) 8 C & 2. 41%0 B ORERE F
FILRLTWA., KE, C=2. 13%DFEHRD
FH C=2.41%DHE L0 b B EE
BOEMNRE FHI 4L, V, 2307 512
D BAT/NSWER DD, IR IRE O
AT, C EFENMETT D> TiE
MENRE SEMTL2ERMONTNS. &
DWEREATHLREIEND. ZOTHAR
T ADRIZ, C EHED 2. 41905 2. 13%
£ TO0.28% L2721 T, A4 AN
D~ 7 R BREFITFE LM 52 &
NEZOND. Tz, C &EH 2. 13%D%
AAAEEETIE, V, ORIINCRE S FEREME R
DEMOFLHEN C BN 2. 419D H D L /)
S SN L BETES.

(6) AR BRSO E A — AT A4 NED
B E

2 TCIRBEANIRE N B2 B ERIR BN ek
PREMARRE L, V, MR DA BRAR
T CHIE LIZEE, B vicGond
B FEAWIZOW TR E T2, 728
Z 2 COWEE B, 1%, V, =0%DERIREENEE
PraErEL LCWD . B ISR



Bn, %

W43 500Hz, 0.5A —FE & L, BTV
W & RBREEEE & DFRME Lo 1% Omm — & CT3ER
AT o T2, BEAFUREZALIX, 900°C~1030C
OHFPHTITV, FEEANREIZBITLZV y &
BIZfE D i 2 A M/ BN D B, D IR
B% Fig 13 [ZZNEhurd. Kb, NT
YERELEVWRRKENLOD, EOREANEE
ZBWTEH VI 2> TR = A
NAND B AR AR 2 7= 9053 o7, Z
DOFEFENG, KFEICBWTIE, ERIKESEE
BROBEAIVEEIZ L2221, bEV RO
BRWZ ENHEETEE. ZOFENMNDS, RIKE
EESR DG E, BEANREEIZRRIELS, B, D
fEAE V, DREAT R D HER o T

volume fraction Vy of retained austenite , %

0 5 10 15 20 25
0t \ \ , \ ,
210 {e @ :quenching 900°C
¢ ¢ A :quenching 960°C
-20 .- “ o . W :quenching 1030°C
-30 . . L
-40 . . -
-50 .

-60

Fig. 13 Effect of quenching temperature
on flux density and Vv of ductile cast
iron.

5. F7RREEGm L
(WFZERERFE, BFZE 3 K ONEHEAF 23 12

1L TH)

(1)Y. Gotoh, N. Sasaguri, and

N. Takahashi,” Evaluation of

Electromagnetic Inspection of Hardened

Depth of Spheroidal Graphite Cast Iron

using 3-D Nonlinear FEM” , TEEE

Transactionson Magnetics,

vol. 46, no.8, (2010)pp. 3137-3144,

(2)Y. Gotoh, A. Nishishita, N. Sasaguri and

N. Takahashi,” Examination of

Electromagnetic

Inspection of Retained Austenite in the

High Chromium Cast Iron— 3-D Nonlinear FEM

Analysis Considering Non-Uniform

Permeability =~ , IEEE Transactions on

Magnetics, vol.46 no.8 (2010)pp. 3297-

3300,

(3)M. Miyamoto, K. Yamada, Y. Gotoh, T. Hirosh

ima, N. Sasaguri and

N. Takahashi, ” Non-destructive

electromagnetic inspection of surface
hardened depth in surface speroidal
graphite cast iron”,

Asia—Pacific Conference on
Non—Destructive Testing, APCNDT

2009, PS3-2, (2009)p. 103,

(4)A. Nishishita, Y. Gotoh, N. Sasaguri and
N. Takahashi,” Electromagnetic inspection
method of retained austenite in high
chromium cast iron”, Asia—Pacific
Conference on Non—Destructive Testing,
APCNDT 2009, PS5-5, p. 137, 2009

(5)Y. Gotoh, A. Nishishita, N. Sasaguri and
N. Takahashi, ” Evaluation of
electromagnetic inspection

of retained austenite in high chromium
cast iron using 3-D nonlinear FEM
considering non—uniform permeability”
Conference on the Computation of
Electromagnetic Fields (COMPUMAG), PC5-12,
(2009) pp. 747-748

CMERERR L) (B 5 )
(Fa¥E) G8ff)

(X&) GFo fF)
(PESE PERE)
ORI (Gt o )

6. HWFITHLER

() ArgEfREH

FEZE {241 (SASAGURI NOBUYA)
DR A TEESERHMERE ME TR - #
%

WFgeE 25 1 50215737

Q) W srins

%R HEVE (GOTO YUUJT)

KoK THE R - =L F— R
T ATER HEEGR

WrgeE &5 00373184

(3) WrgE
LA AS (YAMAMOTO ~ KAORU)

DK TEEEEMER MR TR - 4
%
WFgeE 25 1 00325515



