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Temperature Field Testing and Co—Cured Characteristics of Composite

Material Case
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(Xi’an Aerospace Composites Research Institute,Xi’an 710025)

Abstract Temperature field is an important process index of multi—-material cocuring of composite material case.
Thermocouples were pre—implanted in order to acquire temperature data during the two different curing cycles , named
1* curing cycle and 2* curing cycle. The curing degrees and properties for F-3/EP-04 winding layers and ethylene—
propylene—diene monomer(EPDM ) insulation were investigated under the cocuring conditions. The results showed that
the internal temperature existed obvious hysteresis phenomena, and the curves of temperature—curing time displayed
parabola shape approximately. Under the 1" curing cycle condition, the winding layers could be cured completely, but EPDM
insulation could not. By contrast, the winding layers and the EPDM insulation could be cured completely with no mechanical
decrease under the 2* curing cycle condition because of the highest curing temperature increase and the holding time
extension. Temperature gradient was very small for EPDM insulation , but big in the composite winding layers , which could

be lowered through enhancing cocuring temperature and holding cocuring times.
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Fig. 1  Structure and temperature testing position for
composite shell
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Fig.2 Temperature—time curves of composite material case
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Fig. 3 EPDM optimum cure time with different time
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Tab.1 Inner surface time and holding time with two cure
schedules of EPDM insulation
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Fig. 4 TInner and outer surface temperature gradient—time curves of EPDM insulation with 1* and 2* cure schedule
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Tab.2 Temperature and holding time of winding layers
inner surface with two cure schedules
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Fig. 6 Inner and outer surface temperature gradient—time curves of winding layers with 1* and 2* cure schedule
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Tab.3 Burst pressures of @150 mm vessel with two cure
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