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A Study of Processing Properties of an Epoxy Resin
System Used in VIMP

LIU Zhue-feng, XIAO Jiayu, ZENG Jing cheng, JIANG De zhi, LIU Jun
( College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: VIMP ( Vacuum Infusion Molding process) is widely used because it has many advantages, such as low cog,
environmental protection and suiable for holistic mould of large composite structures. Curing reaction and theological behavior of a low
viscosity epoxy resin system were studied by DSC and viscosiy experimenis and an optimun curing temperature was found for the resin
system. Based on Dual Arrhenius equation, a rheological model of the resin system was established, and predicted viscosity values of the
resins were in good agreement with the resulis of the experimental resuks. The low viscosiy processing window for the VIMP was
determined by the rheological model. A GFRP laminate was fabricated by the VIMP, and the fiber volune content and mechanical
strength of the laminate composites were investigated.
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Tab.1 The DSC date at different heating rates
O(K*min™ ") T;(K) T, (K) Ty (K) -H(Fg")
2 341. 65 368. 95 408. 75 579.5
5 354.25 386. 75 429. 25 628. 4
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Tab.2 The parameters of rheological model
Temperature{ C) a m
25 0. 89143 0. 00681
35 0. 66051 0. 01596
45 0. 59467 0. 03239
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Tab. 3 The parameters of the model
k, ky ks ky, ks kg
4.202x 107 "° 8110 1.344x 10" ° 1927 5661x 107" 7.8% 1072

8110
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Tab. 4 The predicted standing times of resin during low viscosity

Time( min)

T emperature( C) Tl (mPa*s) <300(mPas s) <200(mPer )
25C 277 10 - -
30C 176 60 21
35C 114 76 49
40C 75 74 57
45C 50 65 53

50C 33 54 46

(8)
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Tab.5 Properties of laminated composite plate made of VIMP process
Tensile Tensile Flexural Flexural Fiber volume
strength (MPa)  modules (GPa)  strength (MPa)  modulus (GPa) content (%)
UD longitude 550 41 890 33 54.5
transverse - = - = - = - =
0 — 4545  longitude 350 19 550 11 52.5
transverse 160 10 240 16
5
, LT50884/LT 5088B
VIMP 94°C
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