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Effect of Cure Cycle on Temperature Field of Fiber Reinforced

Composites During Scarf Repair

CAO Zheng LI Shujian LONG Xikun
(School of Mechanical Engineering, Hunan University of Science and Technology, Xiangtan 411201)

Abstract The patch curing behavior of fiber reinforced composite structures during scarf repair was studied via
finite element simulation. A patch curing model of scarf repaired composite structures was established based on the
temperature—dependent material parameters. The effect of heating rate and hold time on the temperature field in scarf
repair was discussed. The results show that the influence of heating rate on the curing behavior of scarf repair is
greater than that of hold time. When the heating rate increased one time, the curing temperature peak of the center
increases by 1. 1%. Moreover, the temperature change rate and curing reaction rate increase as the heating rate
increases with an obvious temperature gradient generated in the curing area. In this work, the maximum temperature
difference in the repaired area is up to 8°C.
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k, (i=1,2,3) Thermal conductivity in each material
T, Surface temperature

I.(x,,2) Temperature of curing region

T,(x,,2) Temperature of parent laminate
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Fig. 1 Schematic diagram of heat transfer during scarf repair
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Tab.3 Material properties of parent laminate '**’

R R fERRBUW - (m - K)!

/kg - m” 1+ (kg - K)™! AL |
1578 862 12.83 0.4135
*x4 EBEHEEE
Tab. 4 Setting of the curing system

£ B
R ) N ) — BH
i PRI TOCIRRATI] THEHF 177 CHRIRME -
/°C-min™! /min /°C+min”! /min

F1 1.4 60 1.4 120 HARAH
2 1.8 60 1.8 120 HARAH
F3 22 60 22 120 HARAH
F4 26 60 2.6 120 FIARVH
F5 3.0 60 3.0 120 FIARH
F6 22 30 22 120 FIARH
F7 22 45 22 120 H AR H
F8 22 75 22 120 HARHI
F9 22 90 22 120 FRGH
F10 22 60 22 90 HARAH
F11 22 60 22 105 HARAH
F12 22 60 22 135 HARAH
F13 22 60 22 150 FARAH
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Fig. 7 Temperature nephogram of the repair area afte
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Fig. 9  Curing condition of curing center point at different first stage holding time
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