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Development of the Lightweight Multi-layered Board with High Stiffness
for Automotive Interior Trims
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Abstract : Lightweight multi-layered boards with high stiffness for the automotive interior trims were developed,
which were composed of a single material. The boards were constructed in the form of substrate/core/substrate with
‘newly developed materials. The materials which have high tensile strength and elongation were selected for the
substrate materials, and those which have high compressive strength and low density were selected for the core
materials. 25 types of multi-layered boards were fabricated using the selected substrate and core materials. The
compatibility with the skin materials, the formability and the tensile strength and flexural strength of the specimens
were evaluated. The results show that three types of multi-layered boards(Kenboard/EPP foam/Kenboard, Twintex/PP
honeycomb/Twintex, Curv sheet/EPP foam/Curv sheet) are appropriate for the automotive interior trims. Considering

the ease of materials supply and the economical aspect, Kenboard/EPP foam/Kenboard is thought to be the most
realistic alternative.

Key words : Automotive interior trim(A5-=F g E &), Multi-layered board(t}3 2 =), High stiffness(317343)
Lightweight(7d ), Environment-Friendly($}74d X13}4)
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Kenboard (A+S)

Non cross-linked PP sheet

Hon cross-linked PP foami~60X}
PP honeycomb (Tubus-Bauer)
lTWEJ

ﬂlgld PP sheet
Paper honeycomd

Fig. 1 Structure of multi-layered board
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Table 1 Substrate and core materials for multi-layered boards
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Fig. 2 Tensile strength of substrates
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Table 3 Pre-heating temperature for the substrate materials
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Development of the Lightweight Multi-layered Board with High Stiffness for Automotive Interior Trims

Table 4 Tensile and flexural properties of multi-layered board specimens

A= EIE
Displacement Displacement
Substrate Core Load at peak Stress at peak Load at peak Stress at peak
at peak at peak
(kN) (MPa) (kN) (MPa)
(mm) (mm)

Kenboard 1.300 1.500 18.571 0.573 6.283 12.733
Curv 0.3mm 0.540 8.857 9.004 0.072 2.184 2.663
Curv 0.6mm EPP 1.346 14.737 19.228 0.093 2.679 3.238
Curv 0.9mm 40 ke/nt 1.784 11.390 29.740 0.093 14.098 2.624

PET & 0.313 16.417 4.174 0.086 4.521 3.238
Twintex 2.207 3.593 31.525 0.096 6.125 4.071
Loprefin 0.892 1.371 13.722 0.180 3.112 7.690

Kenboard 0.968 1.119 13.830 0.853 6.246 15.538
Curv 0.3mm 0.418 10.131 6.617 0.088 1.588 4.382
Curv 0.6mm 1.012 12.156 14.460 0.081 0.562 2.590

PP honeycomb
Curv 0.9mm 1.318 13.097 13.177 0.200 1.465 6.403
8-80 kg/m’

PET 0.313 16.417 4.174 0.177 1.567 3.532
Twintex 1.608 3.408 21.440 0.181 1.675 6.650
Loprefin 0.859 1.365 8.595 0.815 5.497 18.115

Kenboard 2.139 2.789 21.393 0.520 2.500 8215
Curv 0.3mm 0.540 8.857 9.004 0.080 1.223 5.732
Curv 0.6mm 0.558 10.206 9.305 0.048 0.783 3.438

Paper honeycomb
Curv 0.9mm o 1.918 14.431 42,616 0.092 7.462 6.631

PET 0.267 9.440 5.344 0.163 2.500 3.623
Twintex 1.134 4257 18.905 0.230 1.267 8.448
Loprefin 0.908 1.801 10.809 0.197 5.120 4.388

Kenboard 1.118 2222 12.421 0.908 3.391 20.184
Curv 0.3mm 0.840 11.736 40.019 0.059 2238 8.737
Curv 0.6mm MPS 1.346 14.737 19.228 0.086 2.348 7.607
Curv 0.9mm 3t 2.041 17.836 45354 0.145 1.923 2.635

PET 0.198 15.882 1.977 0.136 3.399 5.781
Twintex 2.905 3419 93.708 0.122 1.516 10.835
Loprefin 0.892 1371 13.722 0.192 1.623 10.256

Kenboard 1.163 1.721 10.569 0.450 8.264 4.256
Curv 0.3mm 0.540 8.857 9.004
Curv 0.6mm 1.346 14.737 19.228 tays e 2ae 258}

Colbond Enka
Curv 0.9mm 1.784 11.3%90 29.740
spacer

PET 0.309 16.177 3.433 0.072 10.014 1.278
Twintex 1.974 3.349 28.207 0.042 9.030 0.789
Loprefin 1.088 1.627 10.882 0.150 10.120 5.087
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Table 5 Weight reduction by using the developed multi-layered board
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