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Process Control of Press Molding with Dielectric Sensor for Thermoplastic Composites
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Thermoplastic composites have high impact resistance and are good materials for the vanes of jet engines that sometimes
suffer bird strike damage. Matched-die press molding is a good molding process for the vanes that need precise molding.
However, many laborious test moldings are needed to fix the optimum process parameters for press molding. Process control
utilizing in-mold sensors can significantly reduce the number of test moldings. A process control procedure for controlling
the molding process of CF/PEEK composite vane was devised. A CF/PEEK stator vane model was molded under the control
of two dielectric sensors. The temperature distribution of the mold was controlled by AC conductivity. The vane model was

successfully molded by the controlled process.
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Fig. 1 Experimental set up of the mold

000D 0000000000000000000000
000 380000 20/min 000000038000 30 min
0002 O/min 0000000000000O0D00O
022MPa000000000000000OOOOOOO
000000 000 EumetriclOOAD Holometrix-
MicrometD DOO000 DOOOOOO0000000O0OO
00000000 00+1VvV 0000000000000
000000 00000000000
00000 e*000000000000
Onc = Ep-w-€" T TITTITIITTT ( 1 )
0000 ¢ 000000000 ¢ 0000000000
0000000000000D0000000000000
000000000000000000D00000000
0¢ 000000000000000 &gpae 10000
0000000oood e, 00000000 20
¥ =¢'+ig" MMM (2)
000000000000000 6, 000000 (&')0
goooooooooo @ e)g
£"=€" tipole™ €"ion [T ( 3 )
000 e 00000000 8.85x 102 F/mOw OO0
0000000000000000000000000
0000006, 000 6, 0000000000000
00 gooooo000000000000 £'00
0000000 %%, 000000 €'gpge 1000000
000 0000000000O00000 MP(g
222 0000000
000000 6. 00000000000000000
00000000000000000000 20000
O PvT O0ODOO0O000000O000O00000000C0

55 e 000 (20/min)
O 000 (60/min)
——0000 (20/min)

50 ——0000 (60/min) 17

E
7l
2 2
§ 45 o
- 1 g O
O
= o
40 b o
D
8 9%%0usm00, g
Qﬂnﬁ&a”* -9 =
35 | <
3.0 ‘ ] L L -10
280 300 320 340 360 380
ooo (0)

020 PEEKOOOOOOOOODOOO 000000000
gobooooooooo
Fig. 2 Correlations between o, conductivity and dynamic viscosity of
the PEEK resin at cooling
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Fig. 3 Correlations between o, conductivity and PvT property of the
PEEK resin at cooling
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Fig. 4 Schematic diagram of the pressure control for the crystalline
thermoplastic matrix composite
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Fig. 5 Schematic of consolidation of the thermoplastic composite vane
in the mold (without control)
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Fig. 6 Schematic of consolidation of the thermoplastic composite vane
in the mold (with control)
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Fig. 10 AC conductivity during the cooling step of the controlled
process
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