L7 A3 A, A 1998, A123F, pp. 87~97(2020.12) ISSN 1598-6721(Print)
Journal of the Korean Society of Manufacturing Process Engineers, Vol. 19, No. 12, pp. 87~97(2020.12)ISSN 2288-0771(Online)

https://doi.org/10.14775/ksmpe.2020.19.12.087

ALk * = k¥ = * kkk | ****'#
dEF, dda, 2dsEe, 4845, ol
‘HEQED etagEE e, THFERED ead T, TTHFENED JA XSS SR}

Analysis of Mechanical Curing Properties Based on Vacuum
Pressure of UV-Cured Composites

* ok

Yong-Soo Jang’, Jeong-Keun Kim®, Sun-Ho Go"", Hong-Gun Kim™"", Lee-Ku Kwac"

*Department of Carbon Convergence Engineering, JEONJU UNIV.,
""JEONJU UNIV. Institute of Carbon Tech.,
***Department of Mechanical and Automotive Engineering, JEONJU UNIV.
(Received 04 September 2020; received in revised form 14 September 2020; accepted 15 September 2020)

ABSTRACT

In this study, a UV-cured GFRP molding is made using a combination of hand lay-up and resin transfer
molding, and its properties are analyzed. The molded plates produced using various vacuum pressures (0
mmHg, —450 mmHg, and —760 mmHg) are examined via a comparison of hand lay-up molding and resin
transfer molding. Tests are conducted by processing tensile specimens (ASTM D-5083), flexural test
specimens (ASTM D-790), and ILSS test specimens (ASTM D-2344) according to each ASTM standard with
a molded plate. Similarly, the UV-cured GFRP molding is compared against GFRP using epoxy. It was
confirmed that the mechanical strengths of all the specimens increased when the vacuum pressure was
increased and when UV curing was applied. This is believed to be because as the vacuum pressure increases,
the pores of the cured specimen are removed, thereby reducing defects, and the bonding force between the
glass fiber and the resin is stronger than that of the epoxy resin. It is expected that if resin transfer molding
methods and UV-cured resins are used for molding GFRP composites in industry, products with better
mechanical properties and faster curing time will be produced.

Key Words : Hand Lay-up(5%Z), Resin Transfer Molding(X| 0|%& A¥), Tensile Strength(PI& Z+T),
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Table 1 Specimen of catalyst curing and UV curing®

Specimen Resin Additives Curing
Vinylester | - gccs‘l/erator : VE 1.
R (RF 1001 p 4
MV) - Hardener : Luperox
DDM 1.0 pby RT.
B 169 Curin;
Unsaturated Accelerator : 6% C g
o-oct. 0.5pbv
074 Polyester :
(ZNT 6345) | ~ Hardener : Luperox
DDM 1.0 pby
Vinylester
UWR (RF 1001
MY uv
I 21 \
Unsaturated rgacure 2100 Coring
uvZz Polyester
(ZNT 6345)
CH1(Room Temp.)
CH2{fluid)

(a)Catalyst curing

)

CH1(Room Temp.)

CHZ(Lamp)

CH3(fluid)

(b)UV curing
Fig. 1 Curing temperature measurement schematic®
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Fig. 3 Barcol hardness results of specimen
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Fig. 5 Vacuum pressure : OmmHg (hand lay-up),
GFRP sheet and tools

Fig. 6 Vacuum pressure: -450mmHg & -760mmHg
(RTM), GFRP sheet and tools
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Table 2  Mechanical property  measurement
results of the tensile test specimen
OmmHg -450 -760
Resin (Hand mmHg mmHg
Lay-up) (RTM) (RTM)
Max. Load Epoxy 16.93 15.89 20.21
(kN) uv 22.81 28.43 28.88
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MPa) uv 227.64 334.43 381.30
(+11.62%) | (+44.05%) | (+44.13%)
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Table 4 Mechanical property measurement results
of the ILSS test specimen
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