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Characteristics Evaluation of Recycled PET Laminated Composite
according to Molding Conditions for the EV Floor Carpets Development

Jeong Hun Park*, Soo Woong Hwang**, Hun Hee Kang***, Mun-Young Hwang*'

ABSTRACT: For application to floor carpets in electric vehicles, the adhesion and sound absorption performance of
laminated composite materials with woven fabrics were compared and evaluated according to PVC and TPO coating
materials and molding conditions. The experiments revealed that the surface adhesion characteristics between PET
fibers and the PE bonding layer significantly affect the adhesive strength. Additionally, PVC exhibited generally higher
adhesive strength compared to TPO, while the interlaminar shear strength increased as the material thickness
decreased,. In the sound absorption performance test, specimens in 2t molding condition showed the best sound
absorption performance in the specified frequency range. This study presented the morphological form and
manufacturing conditions of composite materials for applying recycled materials to automobile parts.
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Fig. 1. Structure of coated yarn using recycled PET

Table 1. Properties of coated yarn using recycled PET
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= g i .
Yarn diameter (mm) 0.47 ~ 0.49
Eccentricity acceptable
Coating ratio (%) 75
Yarn shape/Fineness Round shape/ 2100 De

Fig. 2. Recycled PET-based fabric used for the specimens
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Fig. 3. Manufacturing process of laminated composite for auto-
motive interiors

Table 2. Results of complex viscosity Analysis

Material | Property | Unit | Temperature | Frequency | Results
Compl,
PO | TP pas | 170°C 10Hz | 720
viscosity
Complex o
PVC .. Pa-s 170°C 10 Hz 2580
viscosity
250 mm
LR TP
;
2 mm
=g

Fig. 4. PE adhesive sheet manufactured by vacuum forming

Gl

00 9% Bt 2Asto] Azt RAE Aol )
o Az AWS FAEE 519}

ol Az} A7} HAZE LA TR E= AL v

A37] 8l SRS A LY ULk, H2E AIE, A
£0 2 A=t} A= AJHe] 77]= 230 mm x 230 mm
olu, % BataAle] S0 BE PRt FEA
o] BlALE fJ8 TPO =¥ Pta} PVC ko] tfsto] 2t, 3
4t 59 FAE gelsto] Aol A== Al ?

= St olfir= A FANA Y WRAAE HT 5
A Xﬂz*l FHﬂﬂrﬂ o A °J‘4ZJ—P 2 /\Pol off A 3}

iy

Jﬁm

o

o]r

é
o

5195 Qchy} Bz g} 2Ey Bt
Aol Hz7rw, =7 A TG 7FE(ILSS, Inter-Lamina Shear
Strength), ZSA15S 7Y YAt 27 9 2= E3hr) 9]
FA ol wef Stk Al glo]A Ak Al (MR-
K6090RD RECI W6130W, SILVERTAG INC, TigHal=2)S A}
&oto] 7hEE ATk AlHE A= 7 AIF Y e WS
st 2gEot
4 BeA ol H AT WA WA 7] (AGS-
10kNX, SHIMADZU, 92)2 o] &5te] =43} [12]. A
273 AEHO] 24 150 mm x 25 mme]| 2 mm, 3 mm,
4 mm Z}7}o] 70|41, AlY] &%= 10 mm/so|th S
A== TFAE THSA]E 7] (AGS-10kNX, SHIMADZU,
QJH)E 0]835}o] ASTM D2344 1729 u}2} Short beam A]
Ho 259} £ 12 - AW Span 210]%} A
EL7] H|AE £5 = Table 39} Zth
B oA KS F 2841-2 T2 0| wha} zF 24| (PVC, TPO)
= @100 mm, FA= ZH2F 2t, 3t, 4t2 AZ§ o, Futas
H 9= 125 Hz~1600 Hz7hA| 2 A4 sko] 242Fe] S5A|14

= =43
h

m

Table 3. Specimen information for ILSS measurements

Thickness Span Width Length | Head velocity
(mm) (mm) (mm) (mm) (mm/min)
2 8 4 12 1
3 12 6 18 1
4 16 8 24 1
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Fig. 5. Results fo average adhesive strength for Material (a) PVC
and (b) TPO

Fig. 6. Cross-sectional image of a TPO fabric-applied specimen
after adhesive strength test (30x image)
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Fig. 7. Schematic Diagram of Specimen Bonding Structure and
SEM Images of Adhesive Layer. (a) Non-woven with PE,
(b) Fabric with PE

Fig. 8. PET yarn layers by Thickness of PVC molded specimens.
(a) thickness 2t, (b) thickness 4t, (c) thickness 3t (100x
SEM image)
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Fig.9. Measurement results of ILSS(Inter-lamina Shear Strength)
by material thickness. (a) PVC, (b) TPO
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Table 4. Sound Absorption Coefficient Results for PVC and TPO
Materials in the 1250 Hz Frequency Range

Material 2t 3t 4t
PVC 0.50 0.16 0.12
TPO 0.40 0.37 0.17
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