Rk 29 R ERBEE RS

SRR 29 FEER L — A F ) T A NXN—T YA T LD
PEREFEAM S L FE RS
(Bra—2F ) 77 A "= HANZAERNEEGLO U YA 7 S
B892 KREd)

DS

o
s

ik 30 4 3 H
b3 2 HARRAS AL



=

BB E e B OBIEREZ I, mEN SR E e e —2F ) 7
7 A X"—(CNF) 5L #tIE(CNFRP) & VT, HEhEEL OBZE 2D 5T
%, Z O, LCA 2K TOBREAMKEZERT 57-DI2iX, CNFRP ©V #
A TNMERET 5 Z ENVETHD, LR, HinfErrcH 5
CNFRP DBEFEY) DRV #=°, FEERIZ CNFRP 25640 & L CH BB IC#E# &
AU, HENVE BRI SN D EEOERS O E D W HIEIZOWN TR HAR 72O O M
BRTHbH, K77 FTHE, CNFRP Z W= HEV BRSO U YA 7 ik
IZOWTHRFTEIT O,

SHEFEIX3 OO L E{ToT2, 1 DA, FHBIERFOEH L ESRMEO ST
D, 2 OHIL, BRIFIEER X OB H BN O BRI 12 X 5 CNFRP 0451k
BRI~ 2 DB T, 3 DAL, UV A 7 AMEomEHE LT L
FIEE 2 RS L T2,

FT. HHAEOGA, KA LOMMRESRGETEY 7 — Rz W
Ga NN L0 kb CNF B HET rTREMEDN 5 D Z N L by oz, IRV TH
HTRIZBWT, RIBIRENE L, HWEEEMAEWIZE CNFRP (3 4B AICE
B LUBIRMENME T T2 Z L MR SN, T OMBREEME, metE, 7+ X
TV, SRR TSSO L R Lo, MEHR R ORI A D38k 2 7R RpE IR
BEH 2D ZENyole, RZICABBEELORNHEE TRICB W THAET
HATN—RT o — REMEOY YA 7 VEREL, N—T %D CNFRP
EEEIEI D XLy R LTEMERE VT, SRRSO E ~ D 22 % I a
L7z WMEICIIRE BT AR LNV E DD, EME~DOEENR KN L
MW oTz,



Summary

In this project, cellulose nano fibers (CNF) as reinforcement in thermoplastic
composites have been developed for using car components. The potential
environmental benefit of using CNF for making car components lighter has
been expected from a life cycle assessment (LCA) analysis view point.
Recyclability of CNF has to be verified qualitative data on the environmental
impact of products through the entire life cycle, from gathering of resources
to manufacturing, use, and disposal/recycling, calculated by (LCA) method.
However CNF reinforced plastic (CNFRP) has no data of recycling.

In this year, three projects have been summarized from CNF recycle point of
view. First, injection processes for CNF were classified by production
conditions of several car components. Second, the properties of CNFRP were
investigated to the deterioration of CNF during injection process. Finally,
same CNF was repetitively used and manufactured to make test specimens
for simple recycle test which was for investigating recyclability of CNFRP.

In terms of injection process, large sized components manufactured with pin
gate which was understood that deterioration of the CNF was progressing
due to thermal degradation. High temperature and long dwell time during
injection process had an effect on the properties of CNFRP. The color of
CNFRP became getting darker and the tensile strength was impairing.
Other properties such as flame retardant, light resistance, fogging resistance
and mold surface transfer were investigated. Volatile component from
CNFRP was understood having an effect on the several properties. Lastly
recyclability of resin scrap such as sprues and runners in manufacturing
process was investigated in comparison with virgin CNFRP. There was no
change of mechanical properties, however melt flow rate was affected when
repelletized and remolded CNFRP.
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MFR ISO 1133  g/10min 1.4 2.8 4.2 7.7 24.0 25.0 25.5 25.3
BleEMEE  ISO 527-1,2 MPa 50.6 49.5 48.4 47.8 22.7 22.6 22.4 22.3
5| A 0
ey % 4.4 4.0 3.9 3.9 47.4 67.0 109.8 64.8
HhiFamEE  ISO 178 MPa 71.7 70.5 69.3 68.8 32.7 32.6 32.4 32.4
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T — 5 o
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R o
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