A MRS EE 35

-

RTM 374 ¢] AAJZE Alojo] &t A+

R ***

=i s th
'11'_‘ ERL L

*k
JEXIA

g,
A Study on Real Time Control of Resin Transfer Molding

Young Jae Jeon’, Woo 1l Lee ", Moon Kwang Um’, and Joon Hyung Bwnm

ABSTRACT

In resin transfer molding(RTM), race-track effects and non-uniform fiber volume fraction may cause
undesirable resin flow patterns and thus result in dry spots, which affect the mechanical properties of the
finished parts. In this study, a real time RTM control strategy to reduce these unfavorable effects is proposed.
This control rule is accomplished by means of the permeability mapping and pressure regulation. Through
numerical simulations, the validity of the proposed scheme is demonstrated.
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Original v Calculated vy Accuracy (%)
0.3 0.454929 65.94
0.6 0.623643 96.21
Predicted Non-controlled Controlled Table 2 Calculated pressure in pressure regulation : Case 1
(a) Situation to control in 1st line
Pl (Pa) P2 (Pa) P3 (Pa)
Start~Linel 1.01323eS 1.01325e5 1.01325e5
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Line2~End 0 4.52804e5 0
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Predicted Non-controlled Controlled

(a) Situation to centio]l in st line

Predicted Non-controlled Controlled

(b) Situation to control in 2nd line

Fig. 11 Flow front for Case Il
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Fig. 12 Global flow front pattern for Case II.

Table 3 Comparison of vy in permeability mapping : Case 1l

Original 1y Calculated v Accuracy (%)

0.3 0.327410 91.63
Table 4 Calculated pressure in pressure regulation : Case H
Pl (Pa) P2 (Pa) P3 (Pa)
Start~Linel 1.01325e5 1.01325e5 1.01325¢e5
Linel~Line2 0 1.56119¢5 0
Line2~End 0 1.43192e5 0
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Fig. 13 Conditien and sensor location for Case IIL
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(a) Situation to control in Ist line

Predicted Non-controlled Controlied

(b) Situation to control in 2nd line
Fig. 14 Flow front for Case HI
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Table 5 Comparisen of 1 in permeability mapping : Case HI

Original v Calculated vy Accuracy (%)

0.3 0.327410 91.63
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Table 6 Calculated pressure in pressure regulation : Case HI Global flow-front pattern
Py | PLPw) | P20 | P3 (P N
Start~Linel 1.01325e5 0 0 0 o Lo
Linel~Line2 0 0 2.68205e5 1.09241e5
Line2~End 0 0 1551205 0 Ty
z
5 B n T
20
1
3 a o 10 £0 80 180
Rlis ¢ traction (%)
@ gate Fig. 19 Globai flow front pattem for Application problem.
= vent
& sensor Table 7 Comparison of ¥ in permeability mapping : Application
& - race-track
Original v Calculated v Accuracy (%)
Fig. 16 Condition and sensor location for Application problem.
0.3 0.250942 83.65
Table 8 Calculated in p regulation : Application
Pl (Pa) P2 (Pa) P3 (Pa)
Start~Linel 1.01325eS 1.01325e5 1.01325¢5
Predicted Non-controlled Controlled Linel~End 0 1.22800e3 1.57970¢5

Fig. 17 Flow front for Application problem.
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Fig. 18 State of dry spot in Application preblem.
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