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NUM ERICAL SIMUWL ATION OF THE CURE PROCESS OF THE FIL AMENT-
WOUND COMPOSITES
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Abdract Based on the thermd chemicd node of Sringer , a new numerica method is developed to study the thermd cure pro-
cess o filament-winding cormposte cylinder. The user subroutine HETVAL has been programmed for ABAQUS to smulate the Springer
nmodd , and the contact nodd s and varied boundary conditions depended on the gep have been adopted to ded with the dynamic condi-
tions in the filament winding process. Fndly , the dfect o filament wind ng geed on the tenperature field and the cure degree di gtribu-
tion has been gudied. The conclusons can be dravn thet the filament winding gpeed dfects the cure processto a great extent. The tenr
perature under lower winding gpeed will higher than that of high winding speed, and the degree of cure reaction under lower winding
geed can be more aficient than that of high winding gpeed.
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Fg.1 Soringer thermal nmodel and boundary conditions
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1 HBRF55 (4o
Tab.1 The curedegree parameters of HBRF55 mater jall4 310131

Ast Ayst A E/@/mol) A Ey/@/mol) B a c d Hy Hr  Ho/(Pa-9 U/@/mol) p/(g/emd)
490.6 2052.4 4.47 x10*  4.28 x 10* 1.07  0.84 1.0 1.0 545 545 9.08x10°° 1.09 x 10* 2.5
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Fg.2 Finite dement nodd , refined meshes represent the filament

winding conposte, coarse meshes sand for the mandrel
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Fg.3 The development of tenperature field in eight plies under
the winding peed 50 s
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Fg.4 The detailed temperature field in eight plies under the

winding speed 50 s
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Fig.5 The development of cure degree with time
under the winding gpeed 100 s
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Fig.6 The cure degree in eight plies under the winding gpeed 100 s
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