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Development of Environment-friendly Resin Material
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Recently, environmental issues such as “Global Warming” and “Resource Depletion” are the focus of ever

increasing attention. The resin parts used in cars are made of oil. Moreover, cars that are no longer used are

burned and the energy generated when burning is collected as a heat source. And, CO, is generated by burning.

In order to solve these issues, we have developed a new environment-friendly resin material. Consequently, we are

contributing to the suppression of CO, emissions and resource conservation by changing the raw material from oil

to a plant. And, we are also establishing viable recycling technology.
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An amount of artificial discharge

7,200 million carbon ton/y?

Increase of year 1.9 ppm

Natural amount of absorption
3,100 million carbon ton/year

|

Present 380 ppm

CO; in the atmosphere
Density of nature 280 ppm

Warming control:
Reduce the amount of artificial discharge to the same
quantity as the natural amount of absorption.

Fig. 1 CO, concentration stabilization
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<Photosynthesis>
CO, on an atmospheric inside
is absorbed.
is absorbe: . 0,
%
HO
_ =
/7 N\
N4

<Thermal Recycle>

CO, is returned into the atmosphere
by incineration

A chain is connected
by use of carbon neutral
material.

Recycling society

\’\
\

A chain is connected by Recycle ® A\*

<Material manufacture> y
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Fig. 2 Technological development for environment
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Fig. 3 Degradation degree vs. running distance in field
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(e) MOL. WEIGHT RECOVERY

Fig. 4 Process flow diagram of PA66 composite
recycle
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Table 1 Recycled materials property

Solid phase
Separation Filtration polymerization
Feedstock (SPP)
Temp. Holdtime Time Temp. Holdtime
(©) (h) (h) (S (h)
Unwash 175 1-1.5 1 170 1.5-5
Water wash 175 0-1 0.85-1 170 3-5
Table 2 Analytical results
Before SPP After SPP
Feedstock RV RV Ethylene
(Formic acid) (Formic acid) glycol
Unwash 24-25 44-64 0
Water wash 26-27 59-60 0
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Table 3 Recycled materials property

c t Recycled Recycled
Item Unit u:rep | material material

materia with wash | without wash
Tensile strength | MPa 188 188 192
Strain at break % 3.3 3.1 3.1
Flexual strength | MPa 277 275 280
Flexual modulus | MPa 8200 8700 9300
Charpy notched
impact strength kJ/m? 92 8.6 838

Table 4 Detail property of composite recycle material

. rren R |
Item Unit | e | e

Glass fiber % 26.0 26.9
Specific gravity 1.35 1.36
Relative viscosity (H2SO4) 2.93 2.77
Melting point °C 263 262
Tensile strength MPa 178 173
Strain at break % 2.8 2.6
Flexural strength MPa 262 262
Flexural modulus MPa 8500 8300
Charpy notched impact K/m? 92 8.9
strength
Temperature of deflection .
under load (1.8 MPa) c 251 250
Rockwell hardness HRR 121 122
Mold shinkage % 0.348 0.349
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Table 5 Practical utilization trend of Plant origin resin
in each company

Parts Material
DENSO Radiator tank PA610
Toolbox PLA/PP
TOYOTA Sun viser PTT/PET
Luggage trim PLA/PET
etc. etc.
Seat epidermal PLA
MAZDA
etc. etc.
Seat epidermal PTT
HONDA
etc. etc.
PBS + Bamboo fiber
MITSUBISHI Door trim etc. ‘
etc.
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FACTORS

Wind, rain, and \
snow melting salt %
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\ Cross-section illustration /

Fig. 5 Stress of radiator tank

The snow melting salt (CaCl,) crack generating mechanism of PA

CaCl,

/—\

Water absorption

Uniform swelling state - The surface dries according to

the atmosphere temperature.

+The distortion occurs because of
the difference between surface and
internal amount of water absorption.

*Internal distortion+distortion
by inner pressure etc.

«It breaks so that the generation
distortion may exceed a
allowable distortion.

-CaCl, adheres to the surface.
The breaking distortion on the
surface decreases.

Fig. 6 Crack generating mechanism of PA
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Fig. 7 What is PA610?
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Fig. 8 Comparison of rates of water absorption
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Table 6 Physical properties evaluation result

PA610 PAB6/PA612 PA66
Specific gravity 1.35 1.35 1.32
Tensile strength (MPa) 184 190 188
Strain at break (%) 34 3.4 3.2
Flexural strength (MPa)| 273 277 211
Charpy notched impact
strength (kJ/m?) 138 15 8.6
Saturation water
absorption (%) 26 36 57
Mold MD 0.21 0.21 0.40
1 0,
shrinkage (%) | 1p 079 0.80 1.10
e aon Mo *o A" Eva'“a‘:’é‘ocyc'e?éz“ 800
a——
o
CaCl, Solution spreading
. PA66/PA612 94 cycles  Crack gengrating
Room temperature leaving
PA66 H( 10 cycles  Crack gengrating
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Fig. 9 Evaluation result snow melting salt resistance
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