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2 G\����.3ZTh AZ31B ?;x a=�
(mass%) Z�Al 3.20, Zn 0.45, Mn 0.26, Si 0.15MgZ;0�a&^s�jpZ 135 MPa�jpZ 250 MPa��:Z 19.5%�U�(�Z�9Th�xst"�qBPZ 30 mm×12 mm×

4 mm�19Ri\����8��U���(�\��ERZ 10 mm×10 mm, ���E1 704 )wlD
�U���N INSTRON 8562 �P~6�U�(�P�{�L(�Z`n(,( σa=

54.7 MPaL6� R=0.1X: f=1 Hz�
AE 3(01 PAC !4\ DiSP v1}�z�kM01r	k\� .��8Gp\�pK�et<\9(�.2)5�;e�Z 80 mm�aA��11�gi# 1�P 1 Z AE 3(kM!&P�?7��
N&^m{��

Fig.1 Block diagram of AE measuring system
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Table 1 Parameters setting of AE testing

parameter type hardware setup values

threshold values 30 dB

preamplifier 40 dB

peak definition time(PDT) 300 µs

hit lock time(HLT) 1000 µs

hit definition time(HDT) 600 µs

sample rate 2MSPS

pre-trigger 25.6 µs

hit length 1 k

filter on board(low) 10 kHz

filter on board(high) 1 MHz

front end filter no

3 (�_J2
3.1 4#*�?�;B��F[Z1v AE DN?;x���=\ MAE (K 1��N?;x(���s5���VN?;x�#E82E{�sg��%ZY1h�\ MAE�3	P 2��P 2a2c�%Zg�N?;x�\#Es5 OOP	out of plate�D?f3Y\�z�(�X�9�'  J FFT	fast fourier transform�X℄��%�Y7Æ\�3(�w�ZTq(8�0\�V( (P 2a)(�X:w�WkN 20 kHz∼

600 kHz, a�X:HZ 100 kHz	P 2c��P 2b2dZg�N?;x�\2Es5D IP	in plate�D?f3Y\�z�(�X FFT X℄�(�K %��V(Zw	P 2b�FFT X℄o!w��,N
20 kHz∼400 kHz pew�X:HZ 230 kHz(P
2d)�MP 2 �%�C#Esg\kX:-��X:<2Esg\�X:#f#HkX:-�w��D9d�\�V(�4%�t.�a+L� \ AE S"D�%N?;x���=+LK \�V(MTq([3H?1?;x�(�Æ; MAE ℄/?��\��Jj�%t��U����z�t.01 MAE℄/�h�3(�{wK0(��X℄��%.3��U�0>k+L� \=�D�
3.2 ` NaCl >^f�DWM� AE 
V�P?;xN 0.1%NaCl(pH=6) {!k\|��i\Z −1580 mV(vs.SCE)� ?;xN −1480 mV

(vs.SCE) �UUGi\m���w�7Æ.o�z��3 (��8��)�z�(��FFT X℄}P 3?!��%�C.��3\(�NNoy6'�X℄Po!���z��3�,~YRfN 20
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Fig.2 Plate waveforms (a, b) and FFT(c, d) spec-

trum of lead broken on the magnesium alloy plate(a,c)

surface and (b,d) side

kHz∼600 kHz�X:HZ 270 kHz(P 3c)����z��3�,~YRfN 20 kHz∼200 kHz�X:HZ 100 kHz(P 3d)�?;xN −1680 mV(vs.SCE) )UUGi\m����w�7Æ.o��\�z��3 (��8��)�z�(��FFT X℄}P 4 ?!��%�C
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Fig.3 type I (a, c) and type� (b, d) waveforms of (a, b)

anodic polarization and (c, d) FFT spectrum.��3\(�L�NNoy6'�X℄Po!���z��3�,~YRfN 20 kHz∼400 kHz�X:HZ 240 kHz(P 4c)����z��3�,~YRfN 20 kHz∼300 kHz�X:HZ 100

kHz(P 4d)�M�(np�h(�K ���3Z�V(
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Fig.4 type I (a, c) and type� (b, d) waveforms of (a, b)

cathodic polarization and (c, d) FFT spectrumw���3ZTq(�P 3 8P 4 t���3\X℄�ho!1�V(\X℄E℄w�4kX=��=�t���3\X℄�ho!1Tq(\Eew�4bX=��=����3(�E℄#HNUG0>k7Æ1�ZEO\S"DMw7Æ1�V(�w���3
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Fig.5 Evolution of cumulative AE events against time

(a) anodic polarization (b) cathodic polarization

for rolled AZ31B alloy in 0.1%NaCl
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Fig.6 Tension curve (A point for initiation of plastic de-

formation signals, B point for yield point)�3dzÆNLt_OEk\,(qq�P 9 Z��Cp:	 ��3\!&P�A eZLqq��Cp:	 ��3\\gσA Z A e\,(�K0t5aCÆqq\ 10 �,(�HO\ σA {�Z
M_ZC5aCÆqq A eCp\\gHZ 52%σYS�N5a�VqqK0�h?70W\ AE�3(�zpw�NN5��3�akh~o�3�%t,9�U{v�)Uhk�.3\:	 �<5aCÆqqN�sLd$5a�Vqq:	 ��3 A eCp\gHZ 60%σYS�<5aCÆqq
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Fig.7 The typical AE waveform of (a) plastic deformation during tension process and (b) FFT spectrum
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Fig.8 The three typical waveforms (a, c, e) and FFT spectrum (b, d, f) at crack initiation stage during

corrosion fatigue in 0.1%NaCl, (σa=54.7 MPa, R=0.1, f=1 Hz)

(a, b) type �, (c, d) type �, (e, f) type �
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Fig.9 A schematic diagram of one load cycle (A point for

initiation of plastic deformation signals in loading

stage, B point initiation of crack propagation sig-

nals in loading stage)
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Fig.10 The fourth typical waveform (a) and FFT spec-

trum (b) at crack propagation stage during corro-

sion fatigue in 0.1%NaCl
σa=54.7 MPa, R=0.1,

f=1 Hz�s�5a�Vqq\#��Ht_OLqqCp:	 � AE�3\,(���[�Qt,9.3zÆ�H/G�5�\ AE �3}P 10 ?!X:�=o	�~Yo�w��,N 100 kHz∼900 kHz pew�X:HZ 540 kHz	P 10b��t;�hL6�ePzp[�(�CpNBtL\�,(-�HZ 85%σYSp}�,( (P 9 k B e)Qs

aZ5a�V�3�
4 (2
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ACOUSTIC EMISSION SIGNAL ANALYSIS FOR ROLLED

AZ31B MAGNESIUM ALLOY DURING CORROSION

FATIGUE PROCESS

ZHOU Huamao, WANG Jianqiu, ZHANG Bo, HAN Enhou, ZANG Qishan

(State Key Laboratory for Corrosion and Protection, Institute of Metal Research,

Chinese Academy of Sciences, Shenyang 110016)

Abstract: Acoustic emission (AE) signals during corrosion fatigue of a rolled AZ31B magnesium alloy were

studied. There were mainly four types of signals found in the corrosion fatigue process. Two types of AE signals

corresponded respectively to anodic dissolution and cathodic hydrogen evolution appeared in a whole loading

cycle. The signals of anodic dissolution belonged to the sources in plate produced extensive waveform, while the

signals of cathodic hydrogen evolution belonged to the sources out of plate produced flexural waveform.Another

two types of AE signals were corresponded to mechanical signals. One was the signals of plastic deformation

which were continuous signal and appeared at the certain stress stage in a loading cycle. At the stage of crack

propagation, crack propagation signals appeared at high stress loading part of each cycle.

Key words: AZ31B magnesium alloy, corrosion fatigue, acoustic emission, spectrum analysis


