Journal of the Korean Society of Manufacturing Technology Engineers 23:3 (2014) 243~249

http://dx.doi.org/10.7735/ksmte.2014.23.3.243

ISSN 2383-4846 (Online)
ISSN 2233-6036 (Print)

Crekst E&tdstolM 2|22tE #atol| e CFRP 24" £ 2H 54
SYEFE, HEA®, Lelyg”

Collapse Characteristics of CFRP Hat Member with Outer Laminated Angle
Changes under Hygrothermal Environment with Temperature Changes

Yongjun Yang®, Woochae Hwang’,

Inyoung Yangb*

“ Dep. of Fire Safety Management, College of Dongkang, 50, Dongmun-daero, Buk-gu, Gwangju, 500-714, Republic of Korea
b Dep. of Mechanical Design Engineering, University of Chosun, 309, Pilmun-daero, Dong-gu, Gwangju, 501-759, Republic of Korea

ARTICLE INFO ABSTRACT
Article history: Currently, CFRP composites are rapidly replacing steel plates, as they are lighter,
Received 17 July 2013 stronger, and more elastic; however, they are poorly suited to hygrothermal and
Revised 26 March 2014 impact-collapsed environments because moisture can alter their molecule
Accepted 6 May 2014 arrangement and chemical properties. In this study, environments are
Keywords: experimentally simulated in order to investigate changes in the moisture
CFRP absorption inside a CFRP composite and to determine its weakest point.
Hygrothermal Moreover, changes in the moisture absorption ratio at temperatures of 60°C and
Moisture absorption 80°C are studied anq compared .in 9rd§r to understand.how changes in
Outer laminated angle tempere}ture affect mf)lsture absorption inside CERP composites. Results shpw
Static collapse that moisture absorption leads to a strength reduction of around 50%. In addition,
) the moisture absorption rate inside CFRP composites is shown to change rapidly
Absorption energy with increasing temperature. Accordingly, it showed that the change in matrix
also has a weak point.
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Fig. 1 CFRP Hat-shaped sectional member

Table 1 Description of specimens
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Fig. 3 Moisture absorbed rate of CFRP composite members for

variation of outer angle under the 60C temperature
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Fig. 4 Moisture absorbed rate of CFRP composite members for
variation of outer angle under the 80C temperature
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Fig. 5 Crushing process of continuous fiber reinforced composite '
tubes Fig. 8 Collapsed shaped of CFRP hat-shaped sectional members
(outer angle 90°, 80°C specimen)
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Fig. 9 Collapsed shaped of CFRP hat-shaped sectional members
(outer angle 0°, 80°C specimen)

Fig. 6 Collapsed shaped of CFRP hat-shaped sectional members
(outer angle 90°, dry specimen)
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Fig. 10 Relationship between max collapse load and variation
interface numbers (outer angle 90°)
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Fig. 11 Relationship between absorbed energy and variation
interface numbers (outer angle 90°)
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Fig. 12 Relationship between max collapse load and variation
interface numbers (outer angle 0°)
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Table 2 Collapse characteristics of the dry and wet specimens according to temperature changes

o Max load Decrease Mean load Decrease Energy Decrease

Interface Numbers Conditions [KN] %] [KN] (%] [KN] [%]

Dry 15.13 7.39 44341
[902/0]; 60 10.76 40.61 5.72 29.19 343.44 29.10
80 10.06 50.39 5.45 35.59 326.92 35.63

Dry 18.39 7.4 44391
[02/902]> 60 15.28 20.35 5.76 28.47 345.92 28.32
80 12.96 41.89 5.46 35.53 327.77 3543

Dry 17.97 8.33 499.89
[90/0]s 60 13.67 31.45 6.81 22.32 408.48 22.37
80 11.95 50.37 6.52 27.76 390.99 27.85

Dry 17.86 9.71 586.44
[90/0]2s 60 13.48 32.49 7.83 24.77 469.69 24.85
80 11.07 61.33 7.46 30.96 447.88 30.93

Dry 19.53 8.66 519.59
[0/90]4 60 17.93 8.92 8.79 -1.47 527.64 -1.52
80 13.27 47.17 7.67 12.90 460.02 12.94

Dry 15.61 6.38 383.04
[02/90,]s 60 15.13 45.10 6.22 2.625 373.29 2.61
80 14.98 4.22 5.1 25.16 305.79 25.26

Dry 16.80 7.3 437.98
[902/02]2 60 14.92 12.64 6.45 13.17 387.08 13.15
80 14.02 19.87 6.04 20.86 362.45 20.84

Dry 19.59 10.95 657.35
[0/90]s 60 17.31 13.19 8.69 26.08 521.7 26.00
80 15.66 25.11 8.08 35.60 485 35.53

Dry 17.4 10.54 632.70
[0/90]:s 60 17.37 0.17 8.43 25.02 505.7 25.11
80 13.36 30.23 7.91 33.24 474.94 33.21

Dry 18.06 8.39 503.48
[90/0]4 60 13.82 30.68 8.68 -3.26 520.65 -3.29
80 12.74 41.75 8.37 0.31 502.27 0.24
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