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1 2
’

(1 , 710025;

2 , 710025)

LIAO Ying qiangl ,LIU Yong qiong2

(1 The Second Artillery Engineering College, Xi’ an 710025, China;

2 X" an Aerospace Composites Research Institute, Xi’ an 710025, China)

ANSYS APDL s
INST RON 1346

0.9~ 1.3
. APDL; ; ;
: TB33 A : 1001-4381(2011)07000+05
Abstract: In order to achieve high load-carrying efficiency for fiber winding composite circular grid
structure with outer skin, axial compression stability is analyzed using FEM. Parameter design pro-
gram is finished using the APDL language of ANSYS. Changing law of load-te-mass ratio for circular
grid structure with outer skin which is attached to helical stiffener winding angle, stiffener cross area,
stiffener aspect ratio , helical stiffener couples and hoop stiffener strips has been researched utilizing
the parameter design program. A xial compression experiment of specific dimension grid structure is
carried out on the INST RON 1346 material fatigue strength test machine. It is shown that axial com
pression load-carrying capacity can be predicted using FEM; when helical stiffener winding angle is
from a value between O degree and 40 degree, load carrying efficiency of circular grid structure is more
higher; better value for stiffener aspect ratio is in the range of 0.9-1. 3.
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Fig. 1 Scheme of circular grid structure
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Table 1 M echanical properties of T306 3K satin ( ) ’ ’
X, Y,z
carbon cloth/epoxy composite Y ’
_ D - D -
Item Property X = 2 cosY,y = B sinY, z= Lo (2)
Longitude tensile modulus E;/ GPa 67
Transverse tensile modulus E>/ GPa 52.3 » ¥ ao Lo
I plane shear modulus G,/ GPa 4.7 , (O)
Poisson’ s ratioV 0.118 AN-
Density @ (kg® m~3) 1570
SYS
2 2 3
T700-1 K/ 1
Table2 Material mechanical properties of H(1) ’
T706 12K/ epoxy unidirection plate (2) 3 (3)
Item Property ’
Longitude tensile modulus £/ GPa 118
Transverse tensile modulus £,/ GPa 10. 4 1.3 7&‘[{% 7t/ﬂ\ ;m—
Ir plane shear modulus G2/ GPa 4.14
Poisson’ s ratioV 0.29 ANSYS SHELLI1
Density @ (kg* m™?) 1570 BEAM 189
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Fig. 3 Geometry model of lattice structure
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Fig. 1 Breakage position of grid structure

axial compression experiment

11
Fig. 11 Grid structure buckling mode
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Table3 Axial compression experiment

and FEM analysis result

Experiment result FEM result Absolute value

N
’ /(10*N) /(10*N)  of relative error
1# grid structure 53.0 3.81%
2# grid structure 56.8 55.1 3. 08%
3* grid structure 51.8 5.99%
3 :
5.99%
4
(1)
(2) , 0~ 40°
2
2
(3) ,
0.9~ 1.3 ,
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