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A Study on Smart Cure of Filament Wound Composite Flywheel

Doh Hoon Lee’, Sun Kyung Kimm, Dong Jin Kim", Woo Il Leem, and Sung Kyu Ha""

ABSTRACT

A cure process control model was proposed to optimize the curing process of thick filament wound structure.
There are two types of smart cure, one is that the boundary conditions of the hollow cylinder are same
between inner surface and outer surface, and the other is that inner surface temperature is slightly higher than
outer surface to initiate cure reaction from the inner side to the outer side to reduce residual stress.
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Table 1 Requirements of Smart Cure I (Expert cure)
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Table 2 Requirements of Smart Cure II (Modified)
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Fig. 2 Schematic view of Smart cure system.

Fig. 3 Data points for Smart Cure system.
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Table 3 Rules for smart cure 1 optimization [1]

Table 4 Rules for smart cure I optimization

IF T <Tuse and Temz<Tuw and To<Tuw and 7o <Tun
AT <AT,, and T,<0
THEN Increase the ambient air temperature
IF T <Tuw and Temr<Tuse and To<Tuss and 7o <Tara
AT>8Tyy and T, <0 and T.<Taal, <0
THEN Increase the ambient air temperature
IF T > Tuax ot Tz >Tuaxor To>Tuaxor 1> Tuax
AT >ATy o T.>0
THEN Decrease the ambient air temperature
Here,
AT : Temperature difference inside the composite
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IF T <Ttax and Tomsz <Tussv and To<Tune and T <Taun
AT <ATy and T, <0
THEN Increase the axis ambient air temperature
IF Towst <Twax and Tz <Tusv and To<Tuswand T <Thn
AT >AT, ang T,<0 T, <0
THEN Increase the axis ambient air temperature
IF Tt >Tauss or Tow2>Tussor To>Tuasor T > T
AT > ATy or 1,50
THEN Decrease the axis and outer ambient air temperature
IF Tomsr <Tuscand T <Tuscand 7o <Tuavand T <Tan
AT <AT, .y and T <Oand AT>AT s and 7, >7,
THEN  Increase outer ambient temperature
Here,
AT : Temperature difference inside the composite
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Fig. 7 Temperature difference of smart cure I.
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Fig. 11 Radial residual stresses after cure.
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