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Abstract : This paper proposes a manufacturing process for a vehicle front seatback by compression molding a long-fiber
reinforced thermoplastic(LFT). A plate-shaped PA6-LFT intermediate, preheated to a moldable temperature, was placed
inside the compression mold. Then, finite element analysis, applied with the results of the rheological properties of PA6-LFT,
was performed to derive the optimal number of intermediate plates and their arrangement in the mold. Ejection at a low
temperature improved the thickness accuracy of areas with severe shape changes, such as ribs and bends. Furthermore,
warpage measurement by using 3D scan showed that taking it out at a low temperature improved shape precision in the
longitudinal and width directions of the seatback.

Key words : LFT(long fiber reinforced thermoplastic, &3 7 7438} G714 582 A), CFRP(§HA0 7 743} 54} &
3FA4A)), Seat back frame(A|E¥ 32 <Ql), Compression molding(%=7d &), Thermal gradients(&3~%"), Shape
distortion( % ¥ &), Warpage(F £ #)
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Fig. 1 PA6-LFT intermediate

Table 1 LFT-G PA6-NA-LCF30 mechanical properties

Resin description Nylon 6(Polyamide 6)
Fiber type Long carbon fiber

Fiber content (%) 30%

Specific gravity (g/cm’) 1.27

Tensile strength [MPa] 262

Tensile elongation (%) 1-2

Flexural strength [MPa] 388

Melt temperature (°C) 230-260
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Fig. 2 Measurement of thermal and rheological properties
of PA6 polymer impregnated with CF30 wt% LFT
(a) PVT diagram according to processing pressure,
(b) Viscosity measurement according to temperature
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Fig. 5 Comparison of thickness deviation by location of
CTE-mismatch specimen and cooling RT specimen;
(a) Derivation of molding vulnerable parts including
ribs and bends, (b) Comparison of thickness deviation
of molding vulnerable parts of seat back frame

Table 2 Thickness measurement by position of LFT seat

back frame molded products (mm)
Specimen @D @) (©) @ ® ®
Modeling 3 2 3 55 3 3

Quenching 3.4 25 29 4.9 33 3.4
Annealing 2.8 2.8 2.95 5.15 33 3.25
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Fig. 6 Warpage measurement by comparing the shape
reproducibility of the manufactured seat-back frame
with the modeling file using the 3D scanner
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