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Paper

Influence of Thickness and Temperature on Delamination Properties of
Stitched Carbon Fiber Reinforced Plastics

Yongjun So*, Kwak Jin Bae*, Han-Gyu Kim**, Jaesang Yu*'

ABSTRACT: Stitching is one of the techniques used to improve the through-thickness properties of CFRPs. In this
study, the enhancement of CFRP properties through stitching for aerospace applications was investigated with
considering high-temperature conditions and thickness effect. Stitched CFRPs were observed to have 18.2% higher
maximum loads and 33.2% higher elastic moduli than non-stitched CFRPs. In addition, as the areas exposed to high
temperatures increased, the mechanical properties of the CFRPs decreased regardless of stitching. In thick CFRPs, the
load drop rate was complemented by stitching yarn. However, for thin CFRPs, there was no significant change in load
drop rate. Additionally, it was observed from testing of the thin CFRPs that multi-layer delamination occurred as the
precrack propagation direction changed due to stitching yarns. This study highlights the influence of various factors
that need to be considered for the application of CFRPs in the aerospace field, and suggests improving weaknesses by
enhancing mechanical properties through stitching. Finally, new perspectives on temperature conditions are presented.
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Fig. 1. (@) Schematic of 4 type specimens, (b) Real picture of
specimens

Table 1. Specimen parameters

Span | Precrack
Specimen | Thickness P Layer | Width | Length
length | length
Name (mm) (ply) | (mm) | (mm)
(mm) | (mm)
NSL
1.65 25 7.5 8
SL
25 150
NSH
Epw—— 6.6 100 30 32
SH
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