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ABSTRACT: In this study, a device and pressure press process that is able to substitute autoclave process is developed.
This process complements disadvantages of autoclave process which are long process-time and high production cost.
The developed device provides air pressure as well as the vacuum which are greatest feature of autoclave process. The
device is sealed using hydraulic pressure to keep the air pressure inside the mold. The transfer of the heat is designed
to be direct. The heating and pressure charging time are decreased by reducing the interior space. Tooling cost is
reduced dramatically compared to autoclave process. Spring-back phenomenon is measured and compared. The
temperatures of several parts of the mold during molding are measured. The fiber volume fraction of the parts
molded by autoclave process and by the developed process are compared.
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Fig. 1. Schematic diagram of the pressure press process

Fig. 2. Pressure press process equipment
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Fig. 3. Heating / Cooling system, Safety sensor
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Fig. 4. Design of vacuum / air pressure system in the mold
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Table 1. Compare pressure press and autoclave

Pressure press ‘ Autoclave

System Vacuum, Pressure, Heating, Cooling
Heating system Direct heating | Air heating(indirect)
Internal volume Narrow Wide
Pressure build up time Short Long
Equipment cost Cheep Expensive

Fig. 6. Temperature sensors located in the mold
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Fig. 7. Mold emperature measureed during the cure cycle
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Fig. 8. Comparison of mold temperature in section @ and ®
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Fig. 9. Composite angle molded by (a) Autoclave (b) Pressure
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Table 2. Fiber volume fraction of CFRP in the Autoclave

FAW (g/cm?) pf(g/cm3) n (ea) t (mm) Vf(%)

1 175 1.8 8 1.27 61.2
2 175 1.8 8 1.26 61.5
3 175 1.8 8 1.28 60.8
Ave. 175 1.8 8 1.27 61.1

Table 3. Fiber volume fraction of CFRP in the pressure press

FAW (g/cm?) pf(g/cm3) n(ea) | t(mm) | V(%)
1 175 1.8 8 1.29 60.2
2 175 1.8 8 1.27 61.2
3 175 1.8 8 1.28 59.8
Ave. 175 1.8 8 1.29 60.8
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