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A Study on the Processing Technique to form Various Dimples
on the Surface of Composite Parts

C.R. Joe™, Gill-Jae Byun"

ABSTRACT

In this study, an economical and effective processing technique to form multiple dimples on the surface of a
composite part, which are known to be useful to improve aerodynamic performance and heat dissipation.
Forming dimples on the surface using molds is an expensive processing because forming multiple tiny positive
spheres on the surface of the mold requires much time and effort. In this study, plates with multiple round
holes are utilized as a core to form dimples on the carbon/epoxy composite skin covering the core. A vacuum
bagging process is used to apply pressure on the surface while curing. Composite parts which have multiple
dimples on the surface can be utilized in the field which needs high aerodynamic performance and heat
dissipation ability such as high speed sports car bodies.
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Fig. 1 Thermoplastic plate with multiple holes.
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Fig. 2 Forming dimples using heat and pressure.
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3.1 Carbon prepreg

2 Ao ARBElE HiREs 7T 2|y T1(Carbon
prepreg) 2 o= AR A xE WSN3K (SK Aw|Z)e
AHg-slem WSN3Kel digh 7]i A= Table 1o Ueh
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Table 1 Specifications of WSN3K

Thickness | Total Wi(g/nr’) F{Rﬁzgﬁ%‘*' Cm’;"éﬂa%)

WSN3K | 0.227 336 198 41

Tensile Strength 450 kef/mm
Tensile Modulus 24x10° kgf/mn
Fiber Density 1.77 glen
Resin Density 1.2 glem
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3.2 Thermoplastic Core
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Fig. 3 Photos of different types of thermoplastic.
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Table 2 Specifications of thermoplastic

Tensile Flexural Thermal
Strength Strength Deformation
(kg/cr) (kg/cr) temp(C)
PMMA 670 1,100 90
ABS 480 670 120
PC 660 890 130
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Table 3 Different types of Curing Cycle
WSN3K Curing Cycle
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Table 4 Different types of plate

Diameter and type Cross section of the plate
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Fig. 4 Composites with 40 @ holes.
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Fig. 5 Composites with 20 @ holes.
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6-B
Fig. 6 Composites with 10 @ holes.
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Fig. 7 Composites with 5 @& holes.
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