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A Study on Manufacturing Method of Standard Void Specimens for
Non-destructive Testing in RFI Process and Effect of Void on
Mechanical Properties

Seong-Hyeon Han***, Jung-Wan Lee*, Jung-Soo Kim*, Young-Min Kim***,
Wee-Dae Kim**, Moon-Kwang Um**

ABSTRACT: The RFI process is an O0A process that fiber mats and resin films are laminated and cured in a vacuum
bag. In case that resin film is insufficient to fill empty space in fibers, it makes void defect in composites and this void
decrease mechanical properties of the composites. For this reason, non-destructive testing is usually used to evaluate
void of manufactured composites. So, in this study, a manufacturing method of standard void specimens, which are
able to be used as references in non-destructive testing, was proposed by controlling resin film thickness in the RFI
process. Also, a fiber compaction test was proposed as a method to set the resin film thicknesses depending on target
voids of manufacturing panels. The target void panels of 0%, 2%, and 4% were made by the proposed methods, and
signal attenuation depending on void was measured by non-destructive testing and image analysis. In addition, voids
of specimens for tensile, in-plane, short beam and compressive tests were estimated by signal attenuation, and
mechanical properties were evaluated depending on the voids.
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Table 1. Determination of resin film thickness by target void frac-

tion
Target void content [%] 0 2 4
Resin volume fraction [%] 37.8 35.8 33.8
Resin film thickness [pm] 545.1 516.2 487.4
Fiber volume fraction [%] 62.2
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Fig. 2. Viscosity change over time depending on temperature
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Fig. 7. Void measurement process by image analysis using CME-
IAS-IT program
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Table 4. Results of void measurement by image analysis
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Fig. 8. Cross section taken with an optical microscope

ol o FE Aurh tha A Utk ol 54 BE =
S AR o AY A AFEE SRRl 17t 2
= 7E makA) ke Aol Uolow Thatelch, Fig 52 2
et el oju]X| 5 $1x]o] B 2ol & Al Thuo]
A olu]x|o]c}. Fig. sel4] A5 Tt Apolefs 2He 7155
o] RxE|o] glow] $:%] Fo] & 7350 REEo] gl
AL FABGAT. AF ALolol] AL 71 FEL 71T E 4
glo] ul2at A7 e 4] Fof s 7130) A 71T
Fol 0%ellA] 2% F7H ) 47 FO.2 AA Ao
o, 718 80] 2604 4% F7H u) 47 52 7]
4 27)(1 mm oJsPR AT F AT Solde o
o ig 9k 713 279 A28 AdD i3 olol
S 24T 713ES TR el Rolth
2zl gt A A0 Rt 7|3 o
7158 24 AR 6olN B 221o] 7158 S45kat A
5 aigtola vlmt A dlolelis 7t 67 AlHo) Bk
ot g =M 47t 7138 24 AW HolHES
ol 3] A7 FAMS 23 1 A 7138 1% F7
3 1 Q1% UL 1.60 dB, HU AT w2 1.56 dB, <4
91% 9L 161 dB 7H417F dofuhis A1E SHIsteich &
HE 2ANE Botel 2% 71383} ulnE AR A
APBAS B AHALT] 0930952 £ A
Btk whebd] wluh) @ AbE S aste] Al 7h4 o
WO ol /1 FEE FAY S USE Aaleg
4 A9 A dlolee] 49 BA A% SE
£ 4 AdBS] B 2A4 S48 Ba) 7| 2RE =

Sto] AL Table 50 glo|8& YR It

'r‘OH

o 4> ©
offt 32 e l

1

il
il

o

2o &

o > Lo ox oy ot
m{u
oL

S ot



400 Seong-Hyeon Han, Jung-Wan Lee, Jung-Soo Kim, Young-Min Kim, Wee-Dae Kim, Moon-Kwang Um

Table 5. Result of void measurement by image analysis
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Fig. 9. Correlation between void and ultrasonic attenuation
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