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Automotive Door Impact Beam Development using Thermoplastic
Composite

Won-Seock Kim*', Kyung-Chul Kim**, Woo-Cheol Jung**, Hwa-nam Kim***

ABSTRACT: Thermoplastic composite is introduced to design an automotive door impact beam, and the
manufacturing process is demonstrated. The safety regulation for vehicles has been steadily tightened, and weight-
reduction has become a mandatory factor in the automotive industry. Hence, both high-performance and lightweight
are demanded for automotive components. The aim of the present study is to develop an automotive door impact
beam using fiber-reinforced thermoplastic composites to reduce the weight of the impact beam while increasing its
mechanical performance. A new production method which combines continuous fiber-reinforced composite and
LFT(Long Fiber-reinforced Thermoplastic) is implemented by using insert injection molding process. The mechanical
performance of the composite impact beam was evaluated using 3-point bending tests. Thermoplastic composite will
expand its application range to various automotive components due to its light-weight design capability and high
productivity.
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Fig. 1. Tube-type door impact beam
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Continuous fiber-reinforced
composite Rod(@7)
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|7 ] & fiber-reinforced
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Fig. 3. Door impact beam embedded with continuous fiber-
reinforced rod-type composite: (a) transparent view, (b)
cross section
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Table 1. Mechanical properties of thermoplastic composites

Continuous Long
Fiber-reinforced Fiber-reinforced
Polypropylene Polyamide (PA1330%)
Glass Fiber 40 wt% 30 wt%

Content ASTM D 3171

Tensile 20.0 GPa 9.5 GPa
Modulus ASTM D 7205 ASTM D 638
Tensile 400 MPa 175 MPa
Strength ASTM D 7205 ASTM D 638

1.20 g/cm? 1.37 g/em®
Density
ASTM D 792

*PA1330 is a grade name of LFT products developed by Lotte
Chemical.

(a)

Max stress 175MPa
(b)

Max stress 379MPa

Fig. 4. Numerical results for 3-point bending of door impact
beam: (a) stress distribution of over-molded LFT (b) stress
distribution of embedded continuous fiber-reinforced
composite rod
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Table 2. LFT Injection Conditions used for the door impact beam

Injection Holding
Temp. P
Condition emp ressure Speed Pressure
Case 1 275°C 1000 bar 35 mm/s 800 bar
(100 cm?/s)
o 25 mm/s
Case 2 280°C 1500 bar (70 cm?/s) 1200 bar
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Fig. 6. Optical microscopy of the insert/over-mold interface
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Fig. 9. Fracture mode comparison between injection beam and
insert-injection beam; (a) injection beam fracture, (b)
insert-injection beam fracture, (c) continuous fiber break-
age of insert rod
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