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Investigation of Interfacial Property Changes According to the Use of
Veils in Carbon Fiber Reinforced Composites Fabrication

Hyoungjin Ji*, Minseo Kim*, Jitea Seo*, Donghyeon Lee**, Dong-Jun Kwon*"

ABSTRACT: In the aerospace industry, Out-of-Autoclave (O0A) processes are increasingly adopted to enhance
manufacturing efficiency for large-scale structures, with Automated Fiber Placement (AFP) and Automated Tape
Laying (ATL) technologies serving as core methods for precise dry preform layup. However, the incorporation of the
veil exerts complex effects on the final mechanical properties; while it offers the positive benefit of enhancing
interlaminar toughness by suppressing crack propagation, it simultaneously acts as a physical barrier that impedes
resin flow and hinders direct bonding between the carbon fibers and the resin. This study investigates the effects of
Polyamide (PA) binder veil insertion on the Interlaminar Shear Strength (ILSS) and micro-interfacial characteristics of
carbon fiber composites, focusing on variations in consolidation pressure and veil layers. The results showed that all
veil-inserted specimens exhibited a significant decrease in ILSS compared to non-veil specimens, regardless of pressure
conditions. This degradation occurs because the veil acts as a physical barrier hindering resin impregnation and
increasing interlaminar thickness, thereby weakening interfacial bonding. By identifying the mechanisms of mechanical
degradation caused by binder veils in AFP/ATL-based processes, this study emphasizes the need for optimized process
designs that balance manufacturing efficiency and mechanical integrity.
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Table 1. Process conditions and nomenclature of specimens
according to the number of PA veil ply and applied pres-

sure
Specimen ID Veil Plies Pressure (MPa)
VOPO 0 0
V1P1 1 0.1
V1P3 1 0.3
V1P5 1 0.5
V2P3 2 0.3




10 Hyoungjin Ji, Minseo Kim, Jitea Seo, Donghyeon Lee, Dong-Jun Kwon

Hot pressing  p4 veil Hot pressing

/-- __//' - Lab scale dry tape Epoxy

v, /
= = §
| t

Step 1 Step 2

Fig. 1. Schematic diagram of the fabrication process: step 1
illustrates the preparation of a lab-scale dry tape by pre-
tacking the PA veil onto carbon fiber via hot-pressing;
step 2 shows the final stacking and curing process with
epoxy resin impregnation

V1P3

(@) V1P1 (b)

Fig. 2. Optical images of the fabricated lab-scale dry tapes
according to the number of PA veil layers and applied
pressure: (@) V1P1, (b) V1P3, (c) VIP5 and (d) V2P5
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Fig. 3. Confocal microscopy analysis of interfacial morphology
and thickness evolution in PA veil-interleaved compos-
ites according to pressure and ply count: (a) V1P1, (b)
V1P3, and (c) V1P5 showing the effect of pressure; and
(d) V2P3 showing the effect of ply count (V: Veil plies, P:
Pressure)
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Fig. 4. Surface properties of PA veil-interleaved composites
depending on pressure and veil ply: (a) Total surface
energy components, and (b) Work of Adhesion calcu-
lated based on surface energy
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Fig. 5. Resin wetting behavior of PA veil-interleaved composites
according to processing conditions: (a) Spreading area of
epoxy droplet, and (b) Impregnation ratio derived from
height reduction
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