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2.1 . 2 FESEM image of epoxy resin droplet on carbon fiber
2.1.1 T700 at room temperature
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Fig. 1 Sketch of Barrel shaped droplet on fiber
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Epoxy resin drop on single carbin fiber T700
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Fig. 4  Temperature dependent contact angle of epoxy
resin on single carbon fiber T700
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Fig. 5 Steps of spreading images for epoxy resin droplet on parallel sheet from parallel direction
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' Fig. 6 Steps of spreading images for epoxy resin droplet on parallel sheet from perpendicular direction
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Fig. 7 The surface tension of epoxy resin as function of

temperature
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Fig. 8 The temperature dependent contact angle of epoxy

resin on parallel sheet
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Fig. 9  The temperature dependent contact angle for epoxy
resin droplet on single carbon fiber and on parallel sheet

observed in perpendicular direction

REFERENCES

Hui M Blunt M J.J Phys Chem B 2000 104 3833 ~ 3845

Mangalgiri P D. Bull Mater Sci 1999 22 657 ~ 664

Park S J Kim M H Lee J R.]J Colloid Interface Sci 2000 228 287 ~ 291
Tada H Nagayama H. Langmuir 1995 11 136 ~ 142

Wu J Mate C M. Langmuir 1998 14 4929 ~ 4939

Chen Lijun Wu Fengqin Zhang Xinyu Yang Jian Li Rongxian . Eng Plastics Appl

2007 35 77 ~ 80
Barraza H ] Hwa M J Blakeley K O' Rear E A Grady B P.Langmuir 2001 17 5288 ~ 5296
Bubert H Barandl W Kittel S Marginean G Toma D. Anal Biochem 2002 374 1237 ~ 1241

Zhang Zuoguang Li Min Sun Zhijie Chen Liang .J Beijing Univ Aeronautics Astronautics
2004 30 934 ~ 938

Yu Yugiang Zhang Zuoguang Tang Bangmin Liang Ziqing .J Mater Eng

Lu Zijuang Zhang Zuoguang Li Min Sun Zhijie . Aerospace Mater Tech

Bismarck A Kumru M E Springer J.J Colloid Interface Sci 1999 210 60 ~ 72

Middleman S. Polym Eng Sci 1978 18 355 ~ 358

Brochard F.J Chem Phys 1986 84 4664 ~ 4672

Rebouillat S Letellier B Steffenino B.Int J Adhes Adhes 1999 19 303 ~ 314

Wei Q F Wang X Q. Mater Charact 2005 55 148 ~ 152

Wang Yi Hu Jian Zhang Yingdong Cheng Xiaolian Luo Guo Li Lin
Industry 2004 27 12~ 14

Mullins B J Agranovski I E Braddock R D Ho C M.]J Colloid Interface Sci 2004 269 449 ~ 458

Seveno D Ogonowski G De Coninck J. Langmuir 2004 20 8385 ~ 8390

Brandl W Marginean G. Thin Solid Films 2004 447-448 181 ~ 186

Carroll B J.J Colloid Interface Sci 1984 97 195 ~ 200

Carroll B J. Langmuir 1986 2 248 ~ 250

Carroll B J.J Colloid Interface Sci 1976 57 488 ~ 495

Mchale G Kab N A Newton M I Rowan S M.J Colloid Interface Sci 1997 186 453 ~ 461

Mchale G. Newton M I. Colloid Surf A 2002 206 79 ~ 86

Jenkins L M Donald A M. Langmuir 1999 15 7829 ~ 7835

Wei Q F Mather R R Fotheringham A F Yang R D. Aerosol Sci 2002 33 1589 ~ 1593

2006 6 20~32
2006 3 36~40

. China Synthetic Fiber



4 357

WETTABILITY OF EPOXY RESIN ON CARBON FIBER

CHENG Rong JANG Shichun AN Lijia

State Key Laboratory of Polymer Physics and Chemistry — Changchun Institute of Applied Chemistry
Chinese Academy of Sciences  Changchun 130022

Abstract The micrographs of epoxy resin on single carbon fiber at room temperature and the temperature dependent
contact angle on single carbon fiber were investigated using field environmental scanning electron microscope
FESEM . The results showed that the contact angle decreases significantly with increasing temperature. The
advantage of this experimental approach was that can directly reflected the wettability of epoxy resin to fiber. But the
experimental process was complicated and there were many influence factors. The reason is that the wettability of
epoxy resin on parallel sheet can be improved at higher temperatures. The spreading procedures for the epoxy resin
droplet on carbon fiber cluster were observed by means of drop shape analysis system DSA in parallel and
perpendicular directions of the aligned fibers. It was found that the temperature dependent contact angles were quite
distinct from the different observed directions. Moreover the contact angles observed perpendicular to the direction of
fibers are consistent with the results on the single carbon fiber which indicates that the wetting behavior of epoxy
resin to the fiber in the direction parallel to the fiber cluster can truly represent the wettability. Then the complicated
method about single fiber of using FESEM to understand the wettability of epoxy resin to fiber could be replaced by
using DSA . It should save much time and energy for the practical industry.
Keywords Wettability Contact angle Carbon fiber composite materials





