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B A cabin space realized by highly stiff and
tough transparent resin
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Hard to M Ex.) Polycarbonate
break

Ductile materials

Transparent resin
applied this
technology

Toughness

Brittle materials

Inorganic glass

Stiffness Hard to deflect

B Highly stiff and tough transparent resin

Studied sample

Impact strength

at o
Modulus ‘Weatherability
\
)% \ -
. S~
Scratch resistance ~ Flexural strength
Required level

Coefficient of
linear expansion

BN Technical level required for automotive
windows
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Tensile test
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Brittle fracture

“Breaks suddenly”

. Ex.) PMMA

Ductile fracture

Stress

| Ex.) Polycarbonate
@ Strain

B Fracture behavior in polymer materials

Operating
condition
Brittle-ductile
, transition
2 Q--.
L j R RN
&N ! -
1
i
Brittle H Ductile
fracture «: fracture

Temperature

BEEME 1ilustration for brittle-ductile transition

“Breaks after stretching”
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1 mm PMMA Studied sample

1
e EEEEEEEIEEEE T

Sample
Before
deformation Ik

.m In-situ observation of small-angle X-ray scattering pattern by a three-point bending apparatus

10 pmg beam
of synchrotron radiation

g

After
deformation

Crack

LELIERN  Conformity to impact resistance
requirement described in JIS R 3211

‘ Steal ball

(weight: 227 g)

Test condition (thickness = 3 mm)
Applicable part Front windows frfri(tcv?i)lzé?)l;vs
Temperature (T) -20°C 40°C 23°C
Drop height (H) 8.5m 9m 2m
26 cm Test result Passed N =3Nobreak N =3No break
y Test sample

30 cm x 30 cm

Thickness 3 mm
I ]
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mm) OHEEEEHEE L, EHlE - &2 7 3 2B
JEDEAIZZ DR EFRIC7=bAE kD & S53mmic
RE L 7zo ENE - s 7 2E PTG A H

Test methods of safety glazing materials
for road vehicles (JIS R 3212) impact
resistance test
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" Over 60% saving

Weight per unit area

L
<
a
<. 157 from laminated
g ‘é’ glass
7]
2 g
0 | (. - -
g3 10 Around 40%
X< saving from
=g steel plate
g% 05
I
=}
Z

Steel plate Conventional — Studied sample

with 0.8 mm laminated with 3 mm
thickness glass thickness
with 4 mm (Same deflection as
thickness 0.8 mm steel plate)

BEEEM Estimated weight saving effect replaced
by the studied sample
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B The rear window mounted on the concept
car “ItoP”
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