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Fig. 2 Calculation results of buckling length coefficient when

translational stiffness factor m,=10. 0 at the intersection point
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Fig. 3 Calculation results of buckling length coefficient when

translational stiffness factor m,=30. 0 at the intersection point
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Fig. 4 Calculation results of buckling length coefficient when

translational stiffness factor mp=>50. 0 at the intersection point
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Fig. 5 Calculation results of buckling length coefficient when
the intersection point is in mid-span (¢ =0.5)
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Fig. 7 Calculation results of buckling length coefficient when
rotational stiffness factor n,=4. 0 at the intersection point
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Fig. 8 Calculation results of buckling length coefficient when

intersection rotational stiffness factor np=7.0
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Fig. 9 Calculation results of buckling length coefficient when

the intersection point is on one side of mid-span
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Fig. 11 Calculation results of buckling length coefficient when

intersection translational stiffness factor mp=25.0
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100, 13 m =100. 0
X 0. 353 s

14 X
Fig. 14  Finite model of X-brace structures with out-of-plan support

17
15 Fig. 17 Geometric dimension of the jacket structure
Fig. 15 Curve of load-displacement
1 X
4 X Tab.1 Geometric dimensions of the four

X-brace structures

ZX A X B X C X D
4.1 X D, 762 762 762 762
X T; 19 13 25 13
16 , X ( ) Ls 10994 29919 43656 29919
Dy, 1524 1829 1372 1829
( ) ( ) Do 1524 1829 1372 1829
17 ’ 1, Dy 1524 1829 1372 1829
D3, 1524 1829 1372 1829
Th 28 38 25 38
Ts 28 32 25 32
T 35 50 35 50
T2 32 32 32 32
L 48808 52182 48556 52182
Ly 48808 52182 48556 52182
Ly 61920 61153 61975 61153
Loy 61920 61153 61975 61153
4
16 X X ,
Fig. 16 Model for buckling characteristic analysis of

the X-brace structure A,B,C D . 18
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21 (Model B)
Fig. 21 Influence of out-of-plane stiffness on critical buckling
load of structure (Model B)

20 (Model A)
Fig. 20 Influence of out-of-plane stiffness on critical buckling
load of structure (Model A)

22 (Model ©) 23 (Model D)
Fig. 22 Influence of out-of-plane stiffness on critical buckling Fig. 23 Influence of out-of-plane stiffness on critical buckling
load of structure (Model ©) load of structure (Model D)
24 X

Fig. 24 1" buckling mode of the X-brace structure
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s (2) 100.0
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Study of mechanical behavior and constitutive relation of carbon nanotube
reinforced fluororubber at high temperature

ZUO Yarrjiang', WANG Zhu', WANG Junpu*'*
(1. College of Mechanical & Electrical Engineering,Shaanxi University of Science & Technology,Xi’an 710021 ,China;
2. State Key Laboratory for Strength and Vibration of Mechanical Structures,Xi’an Jiaotong University,
Xi’an 710049, China)

Abstract; Modified fluororubber is widely used in automobile engineering,aerospace engineering,national
defense and other fields because of its excellent oil resistance, high temperature resistance and other good
physical properties. In this paper,the uniaxial tensile test data of carbon nanotube-reinforced fluororubber at
different temperatures (120 ‘C ~220 ‘C) are analyzed,and the characteristics of the mechanical behavior
of modified fluororubber with temperature are obtained. Through constitutive model evaluation and
material parameter fitting,a temperature-dependent constitutive equation suitable for modified fluororubber
is derived. Finally, the test results of the uniaxial tensile test at a specific temperature are compared with
the prediction results of the model, which proves that the improved Yeoh model can describe the
mechanical properties of carbon nanotube-reinforced fluororubber during the test temperature range. The
conclusions provide the theoretical basis for engineering applications of modified fluororubber at high

temperature.

Key words: carbon nanotube reinforced fluororubber; temperature effects; hyperelastic constitutive

model ;mechanical behavior;uniaxial tensile
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Study on buckling strength characteristics of the super-span
space X-brace structure

FU Dian-fu*', CHEN Jingjie*, ZHANG Meng-zhu', ZHANG Wei-wei®
(1. CNOOC Research Institute, Beijing 100027, Chinaj;
2. School of Naval Architecture & Ocean Engineering,Dalian University of Technology,Dalian 116024 ,China;
3. Institute of Mechanics,Chinese Academy of Sciences,Beijing 100190, China)

Abstract:In order to deeply study the load-bearing mechanism of an X-braced structure and reasonably
guide engineering design, based on the existing theoretical models, this paper studies the transformation
law of the buckling length coefficient of the X-braced structure with out-of-plane supports under typical
load patterns, stiffness characteristics, endpoint constraints, and length factor (intersection position).
Applied to an actual deepwater jacket structure,the buckling strength of the super-span space X-braced
structure with out-of-plane support is analyzed by using the finite element method, and several

conclusions are obtained which would provide effective technical support for engineering design.

Key words: out-of-plane support; X-brace structure; stiffness characteristics; length factor; buckling

length coefficient



