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A Study on Manufacturing of the Long Fiber-reinforced
Thermoplastic (LFT) Automotive Under Cover Using the
In-line Compounding (ILC) Technology

Kyu-Se Lee*, Kyung-Sick Lee**"

ABSTRACT: We manufactured the long fiber-reinforced thermoplastic prototype of under cover using in-line
compounding technology, and investigated the formability, mechanical properties and durability of the prototype of
under cover. We manufactured the injection mold for the prototype through injection molding analysis and
consideration of weight reduction. We investigated the formability of the prototype by evaluating the residual length
and dispersion of fiber, and also tested the mechanical properties such as flexural strength, stiffness and impact
strength. We investigated the durability of the prototype by the Key-Life Test(KLT) method which is generally used for
the automotive interior parts.
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Table 1. Experimental factors and levels of raw materials

Level #1 #2 #3
CO-pPP CO-PP
Base PP H -PP
ase ome (E=6%) (E=12%)
Rubber EPR EOR EBR
Fiber content 10% 20% 30%
Compatibilizer Typel Type2 Type3

Table 2. Optimized combination of raw materials

base PP Rubber | Fiber content | Compatibilizer®

Co-PP (E=6%) EOR 30% Type3

*Compatibilizer Type 3: PP-g-MAH(G/R 1.3~1.5 wt%, Mw 120,000)
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Fig. 1. Results of flow analysis for prototype of under cover

Table 3. Weight-saving rate for the first try out products

G/F content Ave.rage Lightweight Des.ign
Weight rate Weight
0% 1699 g 23%
10% 1850 g 16%
15% 1923 g 12%
2195¢
20% 2000 g 9%
25% 2083 g 5%
30% 2148 g 2%
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Before After

Thickness 2.5mm 2. Omm
Fill time(s) 2.090 2.017
Pressure(MPa) 130.8 133.7
Shrinkage (%) 7.401 7.40

Sink index(%) 0.267 0.270

Test

Fig. 2. Results of flow analysis for two prototypes of thickness
2.0and 2.5 mm
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Fig. 3. Variation of flexural modulus according to (a) GF content, (b) elastomer content and (c) coupling agent content
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Fig. 5. Variation of Izod impact strength at 23°C according to (a) GF content, (b) elastomer content and (c) coupling agent content.
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Fig. 6. Micrographs of residual fiber and distribution of the length of residual fiber at the collecting points of specimen
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Fig. 7. Photograph of MAST(MTS model 323.40)
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Table 4. Displacement response test conditions

Vlbra.t%on Sine Sweep Frequency 5.50 Hz
condition range
Linear
1 Veloci 166 H
Acceleration 0.1g elocity 0.166 Hz/Sec

Table 5. Vibration response test conditions

Items Remarks

Belgium
1~50 Hz

Test runway

Frequency range
RMS Error Within +5%

RSP MAX, MIN Error Within +5%
17 hours/cycle (total 85 hours, 5 cycles)

Vibration
condition

Cycle

Check for appearance damage, whitening,
distortion, twisting, residue, peeling

Appearances
After disassembling the test product, check all

parts for cracks and damage

Table 6. Torques measured after performing the KLT

Check position Before Test After Test Decreased
P (kgf-cm) (kgf-cm) Rate
H1 25 50%
H2 20 60%
H3 20 60%
—_— 50
H4 40 20%
H5 20 60%
Ho 20 60%
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Table 7. Displacement measured after performing the KLT (pre

test)
Displacement [mm]
Channel
Max. Min.
LH 0.12 -0.12
RH 0.16 -0.19
CTR 0.57 -0.50

Table 8. Displacement measured after performing the KLT (post

test)
Displacement [mm]
Channel
Max. Min.
LH 0.14 -0.14
RH 0.17 -0.18
CTR 0.40 -0.38
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