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Design of a Stainless Steel Insert for Mechanical Joining of
Long Fiber-reinforced Composite Structures

Sung-Woo Lee*, Seung-Hwan Chang*'

ABSTRACT: Long Fiber-reinforced composites have advantages of excellent production efficiency and formability of
complex shapes compared to conventional continuous fiber reinforced composite materials. However, if we need to
make complicated composite shapes or to assemble parts made of different materials, a variety of joining methods are
needed. In general, long fiber prepreg sheet (LFPS) contains mold release agent to facilitate demolding after
thermoforming. Therefore, mechanical fastening is required in addition to the adhesive bonding to get proper joining
strength. In this study, we proposed a stainless steel insert for co-cure bonding which cures LFPS and bonds the
stainless steel insert through thermoforming process. The wing of the insert which is spread during the
thermoforming process induces adhesion and mechanical wedging effect and serves as a hook to resist the pulling
force. The burn-out method was used to confirm the unfolded state of the stainless steel insert wings inserted into the
composite material. The static pull-out test was performed to quantitatively evaluate the joining strength. From these
experimental results, the condition which guarantees the most appropriate joining strength was derived.
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Fig. 1. Schematic diagram of the fastening insert

Table 1. Summary of test specimens

Specimen ID | Angle of wing width (°) [Length of wing (mm)
Insert (60-5) 60 5
Insert (60-6) 60 6
Insert (75-5) 75 5
Insert (75-6) 75 6

Table 2. Material properties of LFPS

Material properties LFPS
Density (kg/m’) 1480
Mold shrinkage (mm/mm) =0
Tensile strength (MPa) 255
Tensile modulus (GPa) 34.5
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Fig. 2. Insert Configuration after thermoforming
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