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Abstract: The composite cylindrical grid structures exhibit quite a few features and complex structural charac-
teristics, and its precision in manufacturing is restricted due to the curing deformation. Based on the viscoelasticity
of the bismaleimide resin, high temperature creep tensile testing of the aerospace 802 bismaleimide resin was per-
formed, confirming the existence of unrecoverable viscous flow strain after the unloading of the bismaleimide resin
creep. The micro component material mechanism was revealed to reduce the process curing deformation of large
composite grid structures through hot sizing. The deformation energy increment theory for composite grid struc-
tures was derived and established. The process of hot sizing load application, relaxation, and rebound of composite

grid structures was simulated. The correction rebound profile of grid structures was determined, comparing with
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experimental results to verify the effectiveness of the deformation energy increment theory. The failure of internal

stress, number of correction points and process conditions based on time temperature equivalence of hot sizing

composite grid structure was analyzed. A complete process for the deformation simulation method of hot sizing

deformation control for composite grid structures was formed.

Keywords: composite; grid structure; high temperature creep; hot sizing; finite element analysis
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Fig.1 Mechanism of hot sizing of polymer matrix composite structures
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Table1 Mechanical properties of TG800/802 bismaleimide resin composite at room temperature

E,;/MPa E,,/MPa G,,/MPa G,3/MPa U2

O']l/MPa Uzz/MPa ILSS/MPa U]z/MPa

164 000 9310 5690 3280 0.38

2482 59 101 88

Notes: E—Modulus of elasticity; G—Modulus of shear; 4—Poisson's ratio; c—Intensity of stress; ILSS—Interlaminar shear strength.
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®3 MIEMRESRBATAIEH
Table 3 Failure index of grid interstage segment
laminate unit

Failure mode Hashin
Fiber tensile failure 0.008
Fiber compression failure 0.000
Matrix tension failure 0.889
Matrix compression failure 0.157
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Table 4 Equivalent attenuation degree of resin modulus
corresponding to residual stress level

Decay of Internal stress/MPa

resin Maximum S S S

modulus  principal stress 2 12 B

5% 194.7 17.1 6.9 19.6

6% 227.4 19.8 8.1 22.9

9% 410.8 33.2 18.6 40.5
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