=~

C . Vol. 34, No. 5, 296-304 (2021)
mPOSlteS DOIL: http://dx.doi.org/10.7234/composres.2021.34.5.296
Research ISSN 2288-2103(Print), ISSN 2288-2111(Online)
Paper

A& A MY Qe ASHM S 228 CF/PEKK ¥7tA A
SYM 25 HE 3 CF R AF
OIZQL* - AUM* . HFQ* . OIFA ¥ . FUQ . UL . LpI QT

Evaluation of Stamp Forming Process Parameters for CF/PEKK
Thermoplastic Composite Using Finite Element Method

Keung-In Lee*, Hyeon-Seok Choe*, June-Woo Kwak*, Jun-Sung Lee*, Hyun-Woo Ju**,
Jin-Hwe Kweon*', Young-Woo Nam*"

ABSTRACT: This study presented the evaluation of the stamp forming process for L-shape CF/PEKK thermoplastic
composite using the finite element model. The formability of three different trimming allowances has been examined
for representative product geometry. The results showed that those manufactured by high trimming allowance showed
more excellent formability in those areas. Moreover, the effects of the trimming allowances on the stress, thickness,
wrinkle distributions of thermoplastic composites fabricated with the stamp forming process were evaluated. The
comparison of the simulation and experimental results for the thickness and wrinkle distributions proved the accuracy
of the stamp forming model. The crystallinity of the composite was performed by differential scanning calorimetry
(DSC). The void content of the composite was evaluated by matrix digestion. Then, the fabricated structure was
characterized and achieved high quality in crystallinity and void content. Consequently, the presented FEM modeling
shows excellent potential for application in the aircraft product design process. This pragmatic approach could
efficiently offer a valuable solution for the thermoplastic composite manufacturing field.
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Fig. 1. Schematic diagram of the stamp forming progress
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for analysis
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Table 1. Mechanical properties and the initial dimension of the
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properties
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Tensile strength 90° 86 MPa
Compression strength 0° 1300 MPa
Thickness (mm) 2.24
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Fig. 4. Stamp forming analysis result for L-shape clip: x-direction
stress; (@) 6, =0 mm, (b) 6,=25 mm, (c) §, =50 mm

Fig. 5. Tension forces acting on blank



Evaluation of Stamp Forming Process Parameters for CF/PEKK Thermoplastic Composite Using Finite Element Method

299

(a) 0 mm offset
Max. Thickness 2.362 mm

Max.
Thickness

(b) 25 mm offset
Max. Thickness 2.269 mm

Max.
Thickness

(¢) 50 mm offset

Max. Thickness 2.257 mm '
I .

5% 2.24 mm -5 %

Max.
Thickness

Thinning
distributions

Fig. 6. Stamp forming analysis result for L-shape clip: Thickness
distributions; (a) §, =0 mm, (b) §, = 25 mm, (c) §, = 50 mm
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Fig. 8. Detail view on long clip mold: (a) prototype L-shape clip
mold, (b) draft view of L-shape clip upper mold and (c)
draft view of L-shape clip lower mold
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