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Tab. 1 Chemical composition of 45 carbon steel
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Tab. 2 Heat treatment process of 45 carbon steel for quenched and tempered F+ M microstructural

- WJ(:/EJE 1‘%‘7&&#@‘/ k55 BEK
/C BT /%
45-a 772 4
45-b 764 170°C 7
45-¢ 762 30min/ 7K 180min 12
45-d 760 =5 20
45-¢ 756 30

Wt A IR E ) A R R A B o BTN NI 2 (20 ~ () TR BN wor BREAA 15 HL 20501
N AYTY 12062001 3000 BRFRAK G IX B0 S BAT IR0 S T AR S5 1 L L Bk e ARG
ARS8 5 T[] 2 1 (A (IR 2 I 30 LA A D0 5 A 45 0 o DA 98 S I A 6 A HG A /s B4 el 8tk AR 0
I HL A% B A8 B 0 RE PRI TS IR KL B SR HIORS n T 2% Bk 2 T SR Ak B 2 L PN T T AR



Bl ERRAE . NSRS o X T PR -k 3K A OUR £ i 2 5 5 % MR A ) 5 ) 45

PrfdR A, B 200mm, EATBCK B 120mm, HAE S 10mm,

» .

Bl 2 45 S ATEA AR BE P KA B F+ MR R 8L

Fig. 2 F+ M microstructural of 45 carbon steel under different quenched temperatures
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Fig. 3 Tensile test of dual-phase ferromagnetic materials
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Fig. 7 The change rule of MBN signal peak of
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Effect of applied stress and phase proportion on the magnetic
Barkhausen noise in martensite-ferrite steel

WANG Zhi', HE Cunfu', LIU Xiucheng', CHEN Bin*, SONG Yahu’, WANG Bo*

(1. College of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology, Beijing 100124, China;
2. Measuring and Testing Center, CITIC HMC Co. , Ltd. . Luoyang 471039, Henan, China)

Abstract: Magnetic Barkhausen noise ( MBN) technique has great potential in non-destructive
evaluation of microstructure and stress in martensite-ferrite steel. To investigate the influence and
weight of applied tensile stress and ferrite proportion on MBN, experiments are performed in dual-
phase steel with different ferrite proportion under tension in the range of 0 ~200MPa. The change
trends of double peaks (representing martensite and ferrite respectively) of MBN butterfly curve
under the coupling condition of stress and ferrite proportion are specially analyzed. The results show
that the MBN peak corresponding to ferrite hardly changes obviously with the increase of stress and
ferrite proportion due to the complex competition mechanism. The MBN peak corresponding to
martensite increases rapidly at first and then increases slowly as the ferrite proportion increases. In
addition, the growth rate of the second stage is faster in the high stress range. Stress and ferrite
proportion will lead to the increase of MBN peak value. In general, the phase proportion is the
dominant influence factor when the ferrite proportion is less than 12% ., and the influence weight of
stress and ferrite proportion is in the same order when the ferrite proportion exceeds 12%.

Keywords: magnetic Barkhausen noise; stress; phase proportion; dual-phase steel



