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Research on the Enhancement of Adhesion Strength of Glass Fiber
Composite Materials Depending on Surface Treatment Methods of
Polyethylene (PE) Coated Steel Plate

Choong-Yong Park***, Dong-Hyun Park**, Kang-Min Kim*, Kyo-Moon Lee*, Soo-Jeong Park***,
Se-Yoon Kim****, Yun-Hae Kim*'

ABSTRACT: This study investigates how different coating methods and surface treatments affect the adhesion
performance of GRE (Glass Fiber Reinforced Epoxy) and GRP (Glass Fiber Reinforced Unsaturated Polyester)
composites. Three surface conditions (SA2, SA3, and untreated) and three coating methods (Hand lay-up, VaRTM,
and VaRTM + Heat) were evaluated. GRE consistently showed higher adhesion strength than GRP, likely due to the
cross-linked epoxy network enhancing bonding with the polyethylene (PE) layer. Among surface treatments, SA2
performed best, while excessive treatment (SA3) caused physical damage that reduced adhesion. Additionally, VaRTM
followed by heat achieved the strongest bond by uniformly impregnating the fiber matrix under vacuum and
effectively removing residual air, thus minimizing void formation at the PE-composite interface. These findings offer
valuable guidance on selecting surface treatments and coating processes to optimize adhesion in GRE and GRP
composites across various applications.
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Fig. 1. Steel plate-PE-composite coating schematic

Table 1. Specimens and test variables table used in the experiment

No | Substrate TrS;rticeent rg:taeiigl Coated method
1 N/A
2 SA2 GRE
3 SA3
| NA Hand lay-up
5 | SA2 GRP
6 | SA3
7 N/A
8 | SA2 GRE
9 SA3
11 | SA2 GRP
12 | SA3
13 N/A
14 | SA2 GRE
E SA3 VaRTM +Heat
16 N/A (80°C for 4 hours)
17 | SA2 GRP
18 | SA3

* SA2: Blast cleaned until over % of the surface area is free from
all visible contaminants.

* SA3: Used sand, grid, and shot to blast clean all visible rust,
scale, and coating
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