oI FZI B85 Ni16#H A4S, pp.9-15, 20124 83 9
Tt 9% 5 3C DOL http://dx.doi.org/10.6108/KSPE.2012.16.4.009
o =1 o =
AEHE o 88 959 2949 A ARE AAAS
245 . goen . gage

Failure Behavior of Pin-jointed Cylindrical Composites
Using Acoustic Emission Technique

Sung Ho Yoon*' - Young Eun Hwang* - Chan Gyu Kim***

ABSTRACT

In this paper, the bearing strengths and fracture behaviors of the pin-jointed carbon fiber/epoxy
composites were investigated through pin loading test with acoustic emission technique. The
composites were fabricated by a filament winding process, and three types of laminated patterns were
considered. Type 1 was fabricated with stitch, Type 2 was fabricated without stitich and Type 3 was
fabricated with prepregs. According to the results, bearing strength of Type 1 was 3.3% lower than
that of Type 2 and that of Type 3 was highest. Type 1 and Type 2 revealed a net-tension failure
mode, respectively, whereas Type 3 pattern exhibited a bearing failure mode. Also, acoustic emission
energy of the Type 3 was higher than that of the Type 1 and Type 2. Therefore, the Type 3 was
found to be structurally safer than the Type 1 and Type 2.
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Table 1. Three types of the specimens

Number of layers
Specimen Note
0 | 90 | £45| £10
0, +45 : UD
Type 1 | 6 8 3 2 | sheet (stitch
48)
0, 45 : UD
Type 2 | 6 8 3 2 | sheet (stitch
A A)
445 -
Type 3 | 15 | 8 6 | 2 Ulg’ pfeSpr.eg
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g FAEE e 2l W
AE 414 (R15, PAC, USA)E
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AR AN AR SFEEAEE
preamplifierol A} 40 dB gaing &3l FFA|

72 & AD board(AEDSP-32/16B, PAC, USA)
£ B3 FF3den #3349
MISTRAS-2001™ A Z E o] A}J‘lz‘s}o% A8t
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Figure 39l A¥ A SFHEAE7F et
Aok shve] @A TS hitgl e w3 o] A%
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1] I 1T
__© v @ |
Dimension(mm)
Width | Diameter | Thickness
Type 1 17.6 8 7.10
Type 2 17.6 8 712
Type 3 17.6 8 6.86

Fig. 1 Configuration of pin—jointed specimen

G specimen

Board AE
(AEDSP-32/168) Q sensor

(R15)

Preamplifier
(1220A)
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3} FE peak amplitude(As,
A)), count, rise tlme(T+ or t.), duration(ts),
energy(1/2RApt) 5°] ZAAEH. ol peak
amplitudes HW WEZ, count= HAE A
AJS d= 9 &, rise time2 el hit
AA PARA}E T AARE HAF
=28 wj7bA 29 A3, duratione dhutbe] hit
oA dAAYE d= AHFH hitrh Ev= A
A7A AA A7, energy= o 7MY hite] WA
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Fig. 5 Test results of pin loading test and acoustic

emission signals with various types
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Fig. 6 Photos of failure modes for the specimens (ID :

inner diameter, OD : outer diameter)
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