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Fig. 3 Tensile-acoustic emission monitoring
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Fig.5 Acoustic emission signal of Q345 steel
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Fig. 6 Signal waveform and spectrum of Q345 steel
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Fig. 7 Acoustic emission signal of H62 brass alloy
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Fig. 8 Signal waveform and spectrum of H62 brass alloy
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Fig. 9 The metallurgical structure of Q345 steel Fig. 10 The metallurgical structure of H62 brass alloy
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Fig. 12 The same grain under different loads of Q345 steel



%5 4 3] W LEEAT . Q345 AU H62 B 7 K 5 5 B 12447 9 I e R IF I 437

EHT = 20000V Sigrei A = 301 ; - | BT e 00w Sgrel A+ 561 e 29 24 3018
WO 180 Mags 100KX Tove 954 44 | WO=180mm Mags 100KX Tevw 132034
(a) 1% JJ0MPa (b) 1%} 183MPa

e D e I i B e
(c) W }j223MPa (d) 1% J7283MPa

BT = 2000w P | T = 2000w Tgrai A = BEY Dute 30 Jul 2018 m
! WO 185 Mags 100KE Tee 108427 l WO * 180 Mags 10ORX Tee 145007
(e) M /1303MPa (f) % J)OMPa (E14k #0MPa, Jf{#5524h)

K13 H62 B4R [ 4 T [l — ok TR 2528 1k
Fig. 13 The same grain under different loads of H62 brass alloy
55 Q345 B fRLAEBL A e v A A AR AR ISR, B B9 S KL AE 183MPa LR B, foR RS LR 25
BeA B AR AL 17 223MPa LU« diokn N 0 BLOR  18 R 4/ iolE RS AR TR B AL, 24 8 A 58 42
HBJT SRR AR R TEAL A

1SR

T I P A S S A S LB T B4 SRS O A S S UL L AT LR B« PR R L AR AR B T
FRGHE S ARRE AR . Q345 A P U W] 1 75 K6 RE 115 5 L 58 — U U7 i AR & A 1k 5 — 1k
HBAERRAL By BOT fR I . 100 HE2 B HA — W i A R BT R RS 5 HLx s 5 i OB 7 ez s =
S AR RE WA S R TR I R AN DL o R A e 5 2R AT R R O RE A S B A R L H62
B W A AR AR



438 DI R (2016 4F) 45 31 &

A 5 rp i il £ AT, Q345 4R GRS 375MPa, HLZE LI 20 7= A2 1 B 0 R R A S
Bt /N A Fi 5 RS A R L 24 ) 7E 360~ 400MPa Z AR R {2 7= A4 T B i R Lk L W &R T
JE R o 25 R B A 8 ROSE 3R (/N AP A 5 B2 8 38 i s R 7 R B9 5 B2 ) T RLSRHIE L 7R 7 AR 9 7%
2 RV JE R s L AH N RS R S RE IR S B AR, TR T H62 A A L B R /N R SRR
R BAE 183~223MPa Z [6] UEWI UL A A 2R T ¥PE A . &L 7 i fi — 7 & G S 45 2R B,
FENE 7709 193MPa I 75 S G 455 18 B 0 AH, #5258 B0 )OS 2800 n] LURIGE L 78 H62 354 7 4R
EBVEARTE I 75 R I e R AR T A B (A (R AR R A 45 SR TR R T DUSRAIE) o AT IR B 1 M) 75 2 3 A JE ok
F W TC B S SR Bt S Bk Y S AR g 2 A A B < B A SR AR AE B AR v A T B R B R R G e
HAF T I AUEWZ I ZIE & kA T BB W W KR T e k. JF g s H62 B B9 JE i )
193MPa RN B 44 SCIE IRV 3 240MPa) 2 9K LA % 3655 5 0977 A= S Ji A 40 90 1) 45 51 fim 1 0 ~F . 7 2
FIARRT IR 22 20 24,3500,

WA 12 R 13 v Y 7 07 ok A 6 B i B 2/t R HE BT R ORE S L 28 1k T o B, B[R] kL
PN AR L /4t T 1) AN A TR (] — ok AR AN TR 7 1) B 9 B 4R/ . X R o T ORE I R AT AE R
R SRR L 7 AR 32 A0 T I R B T BE /N B 5 1 4 L T S A T R HES S RN L R R R SR AR AR
XS i T R BELA A P DRI R ke /5 R BT etk A JS T Lk A B o X T R B T R ™ A Y P R A
RE 155 o AT DA OR8] IR 2 A 1) {57 65 0 B A0 B Ak D 90 3 Bl P I8 0 1 7 24 LB B T 68 I i O 3
P SR A B T R R P A SR 5 R . 7 R S o ik Rl R R, T AR A B P 6 55 1 8 v W R B
R B2 5], T Q345 4 S RLAN i BLACR 2 | 5 SRR A S R R T RS 2 e 2 AN TR oRL AL T 1)
5 AR AT 220 W 5 T H62 84 A i 57 BB 57 HLRRLACR L A T Q345 0. Wi B = AR B />
SEOPRE(EA R B,

i 5 AAT 7 X P TR, Q345 AR A il A A IR A I £ T H62 BUM B . BR TORR R
THIETFLAE I Z A0 BRATARGE T 9 FIET 10 w4 3 AH P L R B o A v ) ok A8 1 223045 8 55 — P i
B I < S P U ) 2 ARORE AT T RS B B 5 LA B L AR T R R BB SE SRR Y HE2 B L Q345 B
LAY KL AR 8 LS SRR A 5 B T 77 1) e AR T RS A BIL 23 R T A L IR e A U R B LR

5 #i8

MRS 25 A B S ke, AT DL DU 4508 .

(1) Feiexd T4 Jo B B 38 it 3h (14 4 Ja B4 kL #0 T LUSR 75 2% S o ik M ) 98 1 A2 0 1) & A, DS
B T BLER — YA A b ORLJE I B )l AR R A S B R g I H62 B B9 e IR ) A
193MPa,

(2) PIRhRA R I I B P & S5 5ok BT kL N B AL 4815 3h (%) o K (6] I 2% A 09 0 4 7E
A DA PR I AR I B0 A% L 2 HC B B R A8 ORIN 7 i S A SRR A I TR 7R R AR S R TR

(3) PFPAS L S e SRR AR TE I AR Bl 1 HLITC YRS o RISt AL T R A0 e 78 2 b 2 L 98 1 75 O 1Y
HE O .

(4) BBVEIR I AokL N T o A% B4 i 2 WK B, A XS T H62 AR, Q345 BAORE Y AR RL 40 B HL AR
Z R T7 8] A W R B BIL 2 G R T A L PR A A B MR S R

(5) AhRLANRE | i A 52 2 BT BE™ R 1Y P R S5 o AR AN 3 L A 2 DRI

EA 86 [ RS 5 b S 56 45 SRATY AR AR M A B B Q345 78 5 AL TT IR B B 55 T Ik OT 4 B B 19 75
G TER IR ECH DLW AL B SR LK H62 75 & 5 5 R ARRE 5 Q345 W] WA W] (i % RE R 15
A — B IARRE R A5 S B BO L X2 A 5 H O 45 B AN [ A ¢, T 38 2 () A7 e B R IR 2R 7

L 0] R0 F 5 75 AW B T 5 2 1k i) 0 9 T B 91 o S H T B D A A L FRATTHE AR IS S
FEh B AT JEIX T AR,

S Uk

[1] Hardy HR J. Acoustic emission microseismic activityl M]. Britain: Taylor and Francis, 2003.



%4 WIGEIHAE . Q345 AN H62 B4 A R M 5 [ 12247 W 5C RBTSE 439

[2] Bill R C, Frederick ] R, Felbeck D K. An acoustic emission study of plastic deformation in polycrystalline
aluminium [J]. Journal of Materials Science, 1979, 14(1):25—32.

[ 3] Tandon K N, Tangri K. Acoustic emissions during deformation of polycrystalline silicon-iron [J]. Materials
Science and Engineering, 1975, 20:47—54.

[ 4] Han Zhiyuan, Luo Hongyun, Wang Hongwei. Effects of strain rate and notch on acoustic emission during the
tensile deformation of a discontinuous yielding material [ J]. Materials Science and Engineering A, 2011, 528(13-
14) :4372—4380.

[ 5] Vinogradov A, Merson D L, Patlan V, et al. Effect of solid solution hardening and stacking fault energy on plastic
flow and acoustic emission in Cu-Ge alloys [J]. Materials Science and Engineering, 2003, 341(1):57—73.

[ 6] Wadley HN G, Scruby C B. Cooling rate effects on acoustic emission-microstructure relationships in ferritic steels
[J]. Journal of Materials Science, 1991, 26(21) :5777—5792.

[ 7] Bolotin V V, Shipkov A A. Mechanical aspects of corrosion fatigue and stress corrosion cracking [ ]J].
International Journal of Solids and Structures, 2001, 38(40).7297—7318.

[ 8] Winkler S L, Flower H M. Stress corrosion cracking of cast 7XXX aluminium fibre reinforced composites [ ] ].
Corrosion science, 2004, 46(4):903—915.

[ 9] Hazeli K, Cuadra J, Vanniamparambil P A, et al. In situ identification of twin-related bands near yielding in a
magnesium alloy [J]. Scripta Materialia, 2013, 68(1):83— 86.

[10] Bentahar M, El Guerjouma R. Monitoring progressive damage in polymer-based composite using nonlinear
dynamics and acoustic emission [ J]. The Journal of the Acoustical Society of America, 2009, 125(1):EL39.

[11] Sause M G R, Gribov A, Unwin A R, et al. Pattern recognition approach to identify natural clusters of acoustic
emission signals [ J]. Pattern Recognition Letters, 2012, 33(1):17—23.

(12] SpHRE. MR 2 CGE =0 MM dbat. &S FE Ak, 2010:24—30 (SHAN Zuhui. Mechanics of materials
(3rd ed)[M]. Beijing: Higher Education Press, 2010:24—30 (in Chinese))

[13] Meysam Akbari, Mehdi Ahmadi. The application of acoustic emission technique to plastic deformation of low
carbon steel [J]. Physics Procedia, 2010, 3(1):795—801.

[14] Merson E. Vinogradov A. Merson D L. Application of acoustic emission method for investigation of hydrogen

embrittlement mechanism in the low-carbon steel [J]. Journal of Alloys and Compounds, 2015, 645(1) :460.

Study on the Relationship between Acoustic Emission Signals and
Mechanical Behavior of Q345 Steel and H62 Brass Alloy

PAN Xiao-xu, HUANG Peng-fei, SU Fei

(School of Aeronautical and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: In this paper, acoustic emission (AE) device was used to acquire the dynamic AE signals of
Q345 steel and H62 brass alloy respectively during tensile deformation process. It is found that a large
number of AE signals are generated at the end of linear elastic stage of both materials. But Q345 steel
which has obvious yield flow presents another AE signal peak at the beginning of hardening stage. In
order to study AE microscopic mechanism of both materials during tensile deformation, scanning
electron microscope (SEM) was used for in-situ tensile experiment, the formation and evolution of
crystal grain internal glide line under different tensile stresses was observed. Based on above results,
relationship between acoustic emission signals and mechanical behavior of both materials was
summarized. It is pointed that the working stress corresponding to the peak value of first AE signal
should be taken reasonably as yield stress of th material. According to this standard, the yield stress
of H62 brass alloy is 193MPa.

Keywords: acoustic emission signal; plastic deformation; yield strength; dislocation glide; dynamic

monitoring



