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ABSTRACT: In the recycling of bumper back beam (B/B) made of Glass-mat reinforced ther-
moplastics (GMT) and painted fascia made of ethylene-propylene-dien monomer (EPDM)-
modified Thermoplastic polyolefin (TPO), the effect of the components and processing meth-
ods to the mechanical properties of the product was studied. The effect of paint remained in
the blend was also investigated. The results revealed that EPDM originally involved in the
fascia increased the impact strength, while the paint remained in the blend decreased it. As
GMT was added to the blends which contained paint particles, the effect of paint was negligi-
ble. Three compounding methods were used to make blends having the same composition but
different glass fiber (GF) size distribution to study the effect of GF distributions to the me-
chanical properties. The GF in GMT enhanced rigidity and tensile strength of the blends, but
at the same time GF deteriorated the impact strength of the blend. Long GF (LGF) in the
blends contributed not only to the tensile strength, but also to the impact strength. As tem-
perature increased, the impact strength increased in almost all blends. In case of high GF con-
tents and large GF size the notched Izod impact strength increased as the temperature de-
creased below room temperature. This peculiar phenomenon has been discussed in the view
of energy absorption when a fiber is pulled out from the polymer matrix.
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Figure 1. Schematics of the sample preparation.

Figure 2. The photograph of fracture surface of
painted fascia and GMT which shows a paint particle
and GFs. Rod shape represents GFs, while the folded
film represents the painted particle.
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Figure 3. The tensile modulus of GMT and fascia
blends at room temperature prepared by tumble mix-
ing (Painted Fascia/GMT : biend of painted fascia and
GMT, Unpainted Fascia/GMT : blend of unpainted fas-
cia and GMT).
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Figure 4. The tensile strength of GMT and fascia
blends at room temperature prepared by tumble mix-
ing.
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Figure 5. The notched Izod impact strength of GMT

and fascia blends at room temperature prepared by
tumble mixing.
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Figure 6. The Izod impact strength of GMT/painted
fascia blends at room temperature prepared by 3 dif-
ferent processes (Tumble Mixed : molded after tumble
mixing, Single Screw-Compounded : molded with com-
pound which is made using single screw extruder,
Twin Screw-Compounded : molded with compound
which is made using twin screw extruder).
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Figure 7. The Izod impact strength of GMT/painted
fascia at various temperatures prepared by tumble
mixing (GMT 24%:blend containing GMT 24 wt%
and fascia 76 wt%, etc).
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Figure 8. The Izod impact strength of crushed GMT
at various temperatures prepared by 3 different pro-
cesses.
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Table 1. Izod Impact Strength of the Chopped GF
Reinforced PP and GMT Both Containing 30 wt%
of GF
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Figure 9. The normalized Izod impact strength at
various temperatures (GMT : Hanwha GMT RD30%,
AZDEL : AZDEL® containing 40 wt% of GFs repro-
duced from ref. 10, Crushed GMT : T'umble mixed
blend obtained from crushed GMT B/B containing
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Figure 10. (a) The scanning electronic microscope
(SEM) of a blend containing 30 wt% of GFs and frac-
tured at 25 'C. Note that the fractured surface of GF
shows no indication of strong adhesion between the
matrix and GF. (b) SEM of a blend containing 30 wt%
of GFs and fractured at -30 ‘C. Note that the fractured
surface of GF shows clear evidence of strong adhesion
between the matrix and GF.
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Figure 11. The fiber size distributions from several
processes. Each biend has 30 wt% of GFs.
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Figure 12. A correlation of Izod impact strength and
average fiber length with blends containing 30 wt% of
GFs (T : data from twin screw-compounded blend, S:
data from single screw-compounded blend, G153 : data
from commercial GF reinforced PP, G153® TM: data
from tumble mixed sample).
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