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Acoustic Emission Source Characterization and Its Application
to the Study of Dynamic Micro-cracking
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Fig. 1. Displacement discontinuity model of
microcracking.
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Fig. 2. (a) tensile crack and (b) shear crack.
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Si(t) Table 1. Methods for determination of G(¢).
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Fig. 3. Formulation of AFE system.

Z, V@) & owi(x ) EHROEERE Si() AL
T(7T)XTERSF bhs (Fig. 3 ).

40) :j;t S (b= )ty (%, 1)L ovvovreenenen (T )

2.4 WREICRHATEIRERELTOERL

(3), (1)KL b, BRHER V() LFREF D', t")
Dl

V() =Si(t) *Gij pr(x,x",t) % Dy (x',0) - (8)
DORAGRBEIIT S, 22T, #hox—-F BRI E -
TEAME) AREOTED, HhoroMERY XEHE
DHEEAKE B LI B Eci, (8) o Zeiic
BT 2RI T NTERTEE 2 b, AE oF4gEns
FHRFC LM E i, RO+ 28R E L
TERETZE. Tiebb, EHEERY B D), *
HCHIET kD Green Bfi% G(1), FHUBDE
EBEA S@) En L(8)RKuz,

V(ty=S8St) *G@) * DO)=R(E) « D(t) -~ (9)
Leh, (9)KRXy D@ 1,

D)=V () *S-1(5) s G-1() =V (£) * R-1(t)

e (10)

EWy, R B34 e o s & B4 (deconvolu-
tion) ThHxz bhadz iy, ((10)KT1 K
wRY), FMREEBETTEVHE G Ko S,
T/ ELY —FE L7 R(t) %R LA BB e 205 &
5.

¥k, EHhvox—F, (&, HEaCThiskmols
AIREORCET 5P AR L LTERMET s 2 bixT
o\ CO XA ICBEATOWTL T CHBICHRT .

3. ® &
31 GO R S() DRE
Table 1 &, o Green BIF G (1) DPFETE &1
T B (R0 G BB TR 0T,
B source KX LT Gyj e HHETE A, @EHT
LA REIE4EBEREITThHS. = h % FBEOHR

Experimental
source
Any media

Numerical Any source

BTV 256, METORGEOFENBNS T
DEERINTOLZE L 5 K ELERIL MY, BHED
MRFRBCHCOARBA T o it us BETH
50T, WEMNZHEN L E X TR D ERH
DWEOEINCR OIS, Fio, EBROFER, Hyo
BLOFHEEANE LT Sxi & Bhrbiyic G()
TRDLLDOTHY, EEHBROBMACERTETSHS
73, source L LTI BURCE v » — 7R v o MolE
¥, KO 51 TH~ZEER%E Frc L, EHRECHTHE
7 single force B bh 2. e LTS, &
IRERE, BRAERLL SoRERE T, REMCILE
B source RUBICHATEETH D, HEELILES
ExHCTavssr5svy s vEBRED GO oA
BTV, GTERE R & BB OB E 5> KEERL oMK X
WA E TV B,

5, O EERMERT O EEBEK SO » @b
LVIEBHEFT B TRD L Z L ix E b TR D, ¥)
WD JF BT Clr e Bl O AL EEL A L 725
EENBOLND BEME LiIh s ki BBET1E -
EHHCHBRT WD U L AR HTBRTT
By v 2 BHETHD i, IKVCEBEEEEROD 2
noise DL Z TP\ o, MERBICILE T, &
MTHFELLTROBFBRTORECHAV R TV 5.
ZhiL, HBUTRY 52 &0 EREM ui(x, 1)
T RERMEBFCHEL, RIEL XS E 3588 FOH
D Ve & w0 26(7) K% HCT Si@) %K
MICRETLLDTHS. o hbixihe, B UESE
ETLH3EOTBTEHCTHARIEC I SO %
RETHFHESEREIRTE DY, WHENL L —F+
5 ERME IR TV 19,

3.2 EEE

(IO)Xxbh V() o D) wkd b FihE LT
i, Figo 4 ORT LSO BEBER T HET L0 &,
Fourier ZEH % I U A BBEIR CAHE L 7o, g
THHELRD Y, REMCIEEISMCHS.

i, (9)RX&2v v 7V v 7 kg CrEsb L,

V(I):Ké RUI-K4H1)D(K) ereererneennn (1)
Lo,
DU)={V(D)~ 3 RU-K 1 )P /R
e (12)

— 14 —



AERBEEBNEBREANOBHNEROFE~OEH

2191
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W)= == =
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Fig. 4. Convolution and deconvolution in time and frequency domain.
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Fig. 5. Detected waves of ball impact by (a)
capacitive transducer, (b) wideband PZT trans-
ducer and (c) resonant PZT transducer.
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5.
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(c)
Fig. 6. Source function of ball impact by (a)
capacitive transducer, (b) wideband PZT trans-
ducer and (c) resonant PZT transducer.

Table 2. Results of ball impact test.

Transducer 4t (ps) Fraz (N) f Fdi (10-%Ns)
Capacitive 7.0 22 98
Wideband 8.2 21 102
Resgnant 6.4 9 2

oty $0)=14~33m/s

@ (6 P / ——e after
_ 29mn *Ht\\gnloiadiﬂg
ol,m . ~20um
it " T time
=11 \~2.1;1S

Fig. 7. Schematic illustration of fiber fracture
process in Cu-W composites.
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CERIen. EELH Cu-W EEMBEACCELRE
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“ | 42=0.16-053mm
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(c)

Time
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Fig. 8. Intergranular cracking of 4340 steel (a) detected wave, (b) source function, (c¢) crack
configuration and (d) schematic illustration of discontinuous crack extension.
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da BV 4t OBERTRNIERNPLIRIN TS,
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Mode III

Fig. 9. Radiation patterns of AE waves due to
three fracture modes.
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preamp. (20dB)
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‘ o— 6ch. wave memory
: O — 16bit/word
r=rOr —— 2kword/event
# (;‘ Y —1 1kevent/ch.
! —1 max. sampling rate : 100MHz
Hmme- y input range © £1mV—£10V
-~ o-1> total memory : 24Mbyte
transducer
diameter : <5mm
frequency range : T
50kHz -10MHz GP-IB interface
sensitiwtg/ :
2% 10%V/m/s [—'————————-—-________l
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1. fracture mode

2. fracture area— .
_j>mean crack velocity
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l
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|

Fig. 10. An example of AE source characteri-
zation system.
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