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Fig. 1. Dumbbell-shaped specimen geometry and its
zoning
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Fig. 2. Block diagram of AE measurement

Table 1. AE measurement conditions

Specimen elonation : 0.5mm./min
Pre-amp gain . 40dB
* Main-amp gain . 40dB
Threshold level 1 05V
Wave velocity for
SGF1wt% 1 1630m/sec
SGF30wt% : 2500m/sec
SGF60wt% 1 3650m/sec
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Fig. 3. Measurement of propagation velocity of simulated
AE waves using a source-location determination
technique (input source : pencil lead break)
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Fig. 5. Wave attenuation characteristic as a function of
fiber volume fraction
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Fig. 6. Fiber orientation in matrix of injection~molded fiber/ PET thermoplastic composites
(for coordinates, see Fig. 1)
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Fig. 7. Load and AE events against strain of a
SGF30wit%-PET specimen
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Fig. 8. Scanning electron microscopic observation of
fracture process of the specimen in stage I of
Fig. 7.
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Fig. 10. Typical example of a real AE signal
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Fig. 11. Distribution of AE event counts measured
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Fig. 11 Fig. 791X Z} 8}84F Py, P, Pa7HA B
e Ae B9 ozl AlEHY ZF Foeir e 3N

& EXE et Py, Ps, Peoll W% 7+ *“”“°ﬂ"1
g 79l HH(peak)o] FAHALH 1 79L& AE5
G20 FHES WS A Fig. 9 FF). FHE= o

2 79Rt g dyglon o B I83H &40
dojy 6 Be AETI YA Aot} o] Ax
2 A9 AE2 49 A EAH(AE source location

determination)e] 3] o]|FojHon =3 x]H 9

rr

_5..



SEEEREER

33 AEZI Zol ot Zalo 9E 3 B

AEZALS] HA1F Fig. 201 Uetd vhe} o] v}
o|Z2HFHIL At AAER AET Y] HHIE
#E AFHoz BAE 5 o) o] AESAFX| A
AEFHIATEE e 4oz Aejse] gtk

2E= g}v% ................................................. 2)

o714 N& AEAHd(event)?] F5Fol9, Vie 2t
AEAZ 9] HdiAggkelth, wekA Fig 79 4 @
A LI A & sl A E 37297 Z(mean
equivalent voltage amplitude)Vme®] TH-2l7} o] A
ol 4 i}

= [23)

4714 ATES AZNES ZE¢ 3N°| 2zt gAol A
ZE28 %2 Yyegdith Fg. 12& Fig. 79
AgHozRY 43 7} TIE V.9 & @A |,
O gz A8 Aotk APHY AojxRd gl
Z F9 B, C, e , T Vet 9AZLL I o2

Vg 4E F7Heh
&
0.9 /’\,\ T T
> \III | /]
=] ! o1
| € /:—'“
0.6 B
N A e N ] I S0
N ~o-1] | &
0.3 ol
-“I—-—l\\l’,l”-\\r’.’
0
AB CDE'FGHUJ K
Zone

Fig. 12. Distribution of mean equivalent voltage amplitude
(Vme) for stages I, II and I of Fig. 7. Values
of Ve are referred to preamp input
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Effects of Wave Attenuation on the Acoustic Emission
Amplitude Distribution of Injection-Molded
Fiber/Plastic Composites

N. S. Choi* and K. Takahashi**
* Department of Mechanical Engineering, Hanyang University, Ansan 425-791
** Research Institute for Applied Mechanics, Kyushu University, Kasuga 816, Japan

Abstract The attenuation of acoustic emission (AE) waves was evaluated for injection-molded
short—fiber-reinforced thermoplastic composites employing simulated AE waves. Values of attenuation
coefficient (@) decreased more with increasing fiber volume fraction (Vi) than that expected from a
simple linear relation between @ and Vi The effect of wave attenuation was taken into account in a
quantitative analysis of the AE peak amplitude distribution which was obtained from each zone
partitioned in a specimen gage portion. The amplitude distribution compensated for the measured
attenuation loss was exhibited almost similar in every zone of the specimen. Consequently, it was

_ shown that the AE amplitudes obtained from fiber/plastic composites were considerably affected by the

attenuation.

Key Words Acoustic Emission(-53%%), Peak Amplitude Distribution(ZZ2X¥) Wave Attenuation(Z+
4]), Short Fiber Reinforced Plastics(®-2 % 73 Zel2H) Zoning Method(7+9 A7AH), Fracture
Mechanisms(3+# 7] )
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