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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. 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

I‘E
o
b
=
1o

%L, satin J|&H E§H2 o] H¢- S, plain W& 2
P2 md Wulo] o FA 7T S AREA
d 5 RFI 34 #del 45 1~6, RI &7 “H‘é?_
o) 37 9 Wole) s 7 o
Z RFI 24 Hdol A2 8~12, RI 24 1
4 xx}— e W) e 7| Ystech
€ siolamelele 308 S 2951 45
setete 4 AIA e BE 459 3
950 Aol 247 B FAL e F 100
e iU 45 s S o, AL
AAIAE, A Aldbd A4 gl Hiet o

Aﬂ XJ,E% Table 1of LeRf ATt

o,
o oo on
< o o

i

24 B gy
D= >
EH M i oh ot
S H g Ho o

B o e

_>¢mi
0,
[
W

Py

4> ¥
m{m

a

m& o Mo
o :l>' o

42.9] ool ket B3] v A T
2 WHsh] 91 SNABLENY, EAE,

71EE &



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

Mg skt A dete & A5 A Ald 2
2 SN ANAEA DS 25l 1, 772S ASTM D2344
£ sk Ao Tl
10 mm, Z o] 30 mm=E 7}E3
g Ao e Ay
sioh. 1R E 7] A)Ae] A
3519131, 71 28S ASTM D6641 % skl Al o] AA
= 6714 Alo] 2= £ 25 mm, 790|140 mmE 7|35}
strain gageS 2SI RITE. A GFEA A ASAIH <
A& EE 251 | mm/min® 2 33t 317
o wirl et 71s s 2Est] fletel Ve g w4
5381901, 722 ASTM E20159F CMH-179] 6.6.78< &+
AR AJES B wdo A # 20 mm, o] 20 mm=
7haato] npeE & Za) Al gk the 34 Fu) Ao
A 1008 &2 =435}931, CMEIAS-IT Z2 138 0|83}
o 7|5ES A5k

l

3. Zu Y mE

69122 E A E Abof| A 17]9to]] S EEh= A9 &
< Vi@ latmo| 2} et glom, w7t Ao = s A5}

(a)7s i
——t— RF| 1
74 i 1
72 || ====Vf@latm !
w
-9
270
§° 68
@
3
& 66
o
&
64
62
60
49 50 51 52 53 54 55 56 57
Fiber Volume Fraction (%)
(b)7s ]
—t— RFI !
74 1
—&—RI !
1
=2 [|===-vi@tatm |
& |
270 T +
£ I
£ 68
g 1
5 66 .
o I
] 1
64
1
1
62 1
1
60 :
49 50 51 52 53 54 55 56 57
Fiber Volume Fraction (%)

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
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fraction results of; (a) satin weave composites, (b) plain
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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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