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A Study on the Proper Resin Film Thickness in RFl Process

S.H. Yoon***, J.W. Lee*, J.S. Kim*, W.D. Kim**, M.K. Um*"

ABSTRACT: The RFI process can be applied to very thick structures without limiting the resin viscosity. When the
proper thickness of the resin film cannot be set, the resin film creates either the non-impregnated section or the
excessive resin contents and this leads to the deterioration of mechanical properties. Therefore, this study proposed a
method for setting the resin film thickness in the RFI process. The fiber compaction behavior test was proposed by
setting the proper resin film thickness and the properties of composites were evaluated through short beam shear
strength test, compression test and porosity measurement to verify the proposed method. The evaluation of physical
properties of composites was conducted and an appropriate level of resin film thickness was found based on the
results of fiber compaction behavior test.
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Fig. 1. Fiber compaction behavior of; (a) satin weave and (b)
plain weave
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Fig. 2. Viscosity changes over time for the different isothermal
conditions: 80°C, 120°C, and 130°C

Viscometer

Mechanical
Stirrer

Fig. 3. Schematic diagram of B-stage curing device
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Fig. 4. Schematic diagram of; (a) Resin Infusion process and (b)
Resin Film Infusion process

Table 1. Detailed panel information

Panel | Lay- Process Film thick |Film Ply| Aim V; | Result V,
No. up (um) (n) (%) (%)
st | [0°],, | REI 670 4 52.0 50.0
s2 | [0°], | REI 610 4 533 53.0
S3 | [0°],, | REI 580 4 542 54.7
s4 | [0°], | REI 560 4 548 | 553
S5 | [0°],, | REI 540 4 553 55.8
s6 | [0°],, | REI 530 4 56.0 56.0
s7 | 0], | RI - - 54.8 54.8
S8 [0°]4 RFI 530 2 49.0 48.8
S9 [0°] RFI 480 2 52.0 51.8
S10 | [0°]¢ RFI 530 2 55.0 54.5
S11 | [0°], RFI 530 2 58.0 56.2
S12 [0°]4 RFI 530 2 61.0 58.8
s13 | [0°], | R - - 54.8 54.4
P1 | [0°], | RFI 620 4 50.4 50.1
P2 | [0°],, | REI 570 4 516 52.0
P3 | [0°],, | REI 550 4 524 | 530
P4 | [0°], | RFI 530 4 53.1 53.6
P5 | [0°],, | REI 520 4 537 | 545
P6 | [0°],, | RFI 510 4 543 54.7
P7 | [0°], | RI - - 53.1 53.4
Ps | [0°], | RFI 530 2 49.0 49.4
P9 | [0°],, | REI 530 2 52.0 515
P10 | [0°],, | RFI 530 2 550 | 551
P11 | [0°];5 RFI 530 2 58.0 56.6
P12 | [0°];5 RFI 530 2 61.0 59.1
P13 | [0°], | RI - - 53.1 53.4
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Fig. 5. Short beam shear strength depending on fiber volume
fraction; (a) satin weave composites, and (b) plain weave
composites
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posites
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Fig. 7. Compressive strength depending on fiber volume frac-
tion of; (a) satin weave composites, (b) plain weave com-
posites

AL A 0 sheko] Qlofubx] 9 27] F7ko] A

LA 7] w B G B FAASE A BT 5
Aok 2418 B,

Fig. 7(a),(b}= satin 5€l0] 5519} plain 5l o] B34
o] QI 7= At e olth. 74| o] B mE
VelamE 7)1 202 444480 S71e4% 457
£ AshEls Ao eyt o=
47t LAY S ol 427} 2
7} stekshs Ao gt

E3 VelamE 71202 A9A 0] gages 8

AL =

AL
%Xﬁqﬁl%l 2)‘74
=)

T &A= Aot A BHeIE 4 9ln. o] 7]
BT 2 BEA W Aol obd FARHE Skl u}

MEAHES HAR Qg A=A w7 YolR Ao R
THEHEITE Fig, 8(a), (b} AGAIAE 2] B2 ZErt A

St = FFE FAISHLAL S E(S) Aol sist=
ARAAE (VDS sl ArtE o) gk 1 3k 5 3
HEE(S/IV)L R U &, 1 gfoll 1002 53}10] Percentage %k
© 2 v|wst 18|t} Fig. 7(2)Q] A-8A|AE 48.5%2] U
Z7}% 466 MPa2- RI E-317) 0] o}=7} % 495 MPa} H]JL
shoe o, dFAl o] AT oz dste] dF7=7F

A S QAT Fig. 8(a)2] L ZE B 235]2] 5% o]

(a) 100

95

90

85

-==eVi@iatm
80

(S/VAS/Vf_max) X 100 (%)

75

70
48 S0 52 54 56 58 60
Fiber Volume Fraction (%)

~

O

~r’
8

.I

<o
@

8

e
«

- Vf@1latm

(S/VAAS/Vf_max) X 100(%)
8

75

70
48 50 52 54 56 58 60
Fiber Volume Fraction (%)

Fig. 8. Normalized compressive strength versus fiber volume
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ites, and (b) plain weave composites
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ume fraction, and void content depending on fiber vol-
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content depending on fiber volume fraction (satin
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