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Fig.2 molds used in the experiment and optical picture of resin after adding nano-SiO,
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Table 1 specific amount used to make samples

G5 R 19 465 /g
FER 1 21.52 17.22
FEdh 2 20.82 16.66
FEa 3 20.12 16.10

SiO,/g B g A %
1.20 0.06 0.03
2.40 0.12 0.06
3.60 0.18 0.09
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Fig.4 Coefficient of thermal expansion testing of samples modified by 3 kinds of coupling agents
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Characterizations of Coefficient of Thermal Expansion and Impact Strength of
Modified Nano-SiO, / Epoxy Resin

HU Bozhao', YUAN Yuhuan®, MA Jiwen', WU Zhanjun®, CHEN Duo’, SUN Tao’

(1. School of Aeronautics and Astronautics, Dalian University of Technology, Dalian 116024, China;
2. Faculty of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China;
3. State Key Laboratory of Structural Analysis for Industrial Equipment, School of Aeronautics and Astronautics,
Dalian University of Technology, Dalian 116024, China)

[ABSTRACT] Three common silane coupling agents KH550, KH560 and KH570 were used as modifiers to modify the
nano-silica respectively. The nano-SiO,/epoxy composite materials were prepared from the three modified nano-silicas. The
characterizations of the infrared test of the modified nanoparticles and the dynamic light scattering of the particle size have
been tested. The characterizations of the impact strength at normal temperature and coefficient of thermal expansion at low
temperature of the prepared composite material have been tested. The results showed that the average particle sizes of SiO,
modified with the three coupling agents are in the range of (200+50)nm.The distribution coefficient (PDI) of the modified
SiO, particles in ethanol is within the range of 0.30+0.05. The effect of different coupling agent modifications on the impact
strength of composite materials is small, the difference is not more than 7.37%, but it has the great influence on the CTE of
the composite materials. When the concentration of SiO, is 9%, and under -183°C , KH560 has the best effect on improving
CTE of SiO, / epoxy composite system among the three coupling agents, while under the same conditions, the CTE of the
SiO, / epoxy composite system modified by KH550 and KH570 are higher about 1.19% and 23.7% respectively.
Keywords: Nano-SiO,; Epoxy resin; Silane coupling agent; Coefficient of thermal expansion; Impact strength
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Buckling and Post-Buckling of Curved Hat-Stiffened Composite Panels Under
Combined Internal Pressure and Axial Compression

WANG Houbing, LI Xinxiang, WEI Jingchao, LEI Anmin, CHENG Linan

(Aeronautics Science and Technology Key Laboratory of Full Scale Aircraft Structure Static and Fatigue,
Aircraft Strength Research Institute of China, Xi’ an 710065, China)

[ABSTRACT] Experiments on curved hat-stiffened composites panel with 7 stringers and 4 frames were conducted
to investigate the buckling load, buckling mode, post-buckling carrying capacity and failure characterization under
combined internal pressure and axial compression. The results show that the axial buckling load of the curved hat-stiffened
composites panel is increased by the internal pressure when the panel is subjected to combined mechanical loads, and the
panel has no buckle before failure. Based on the linear stability theory of shallow composites shell, the analytical methods
for the buckling load of the curved hat-stiffened composites panel were presented by utilizing Rayleigh-Ritz method and
Kirchhoff hypothesis under internal pressure, axial compression, combined internal pressure and axial compression, an
empirical method was proposed to estimate the failure load of the curved hat-stiffened composites panel under combined
internal pressure and axial compression. The results by both the present methods and experiments agree very well, the
empirical method is clear and concise, which is easy to be applied in design of curved hat-stiffened composites panel.
Keywords: Composites; Curved hat-stiffened panels; Combined loading; Buckling; Post-buckling; Rayleigh-Ritz method
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