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Development of Weight Reduction Technology for Door Trim using Foamed PP
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ABSTRACT

To reduce vehicle weight, a foaming PP resin was
developed as a resin substrate for the injection molding
of doortrim. This material was formed by mixing a PP
resin that acts as a base with a master batch of foaming
agent. The PP resin used as the base is low viscosity to
reduce the amount of the injected resin. Non-filler of PP
resin is also used to lower the specific gravity. Crash-
resistance is improved by adding rubber. The foaming
agent used was selected in consideration of factors such
as the uniformity of foam cells, effects on pollution, and
the associated work environment. The ratio of foaming
agent was selected for a balance between product
hardness and |ow-temperature crash-resistance. The result
is a weight reduction of approximately 25% compared
to conventional door-trim base material.
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Fig.1 Molding process
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Fig.2 The relationship between weight and
maximum flex load
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Table 1 Typical properties

Properties Typical value

Melt flow rate 230°C x 21.2N 73g/10min
Specific gravity 0.61
DuPont impact strength 23°C 9J

-30°C 1.5
Tensile yield strength 10.9MPa
Tensile elongation at break 16%
Maximum flex load 113N
Flex modulus incling 92N/cm
Flammability 19mm/min
Fogging value 2.30%
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Fig.5 Molding cycle
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Fig.6 Primary mold opening speed and thickness of
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Fig.7 Primary mold opening speed and foaming
cell size
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Fig.8 Mold holding time and thickness of skin layer
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Fig.9 Mold holding time and foaming magnification

3.5
\\\
3 \
25

Thickness (mm)
N

15

0.5

0 2 4 6 8 10
Mold holding time (sec)
Fig.10 Mold holding time and product thickness

0 1840



gboboboooooboobooboboboooo

3.23.00000000

gboboooo ppPO00D0O0DODOOOOOODO
goboooooobooooooboboooooooboog
goooooobooboooobooboobooboboooobooooboooon
gboboooobooobobobobobobooboooo
goboooooooooooboooooooboobooboooon
goododooooooooboooboooboobbooobooo
gboobobooooooboobooboboboooo

gooooobobobbobobboooooooooooooo
gooobooobobooobooobooobooboobogoon
gobobooboooooooboooooooooboooooo
0000000000 D0OFre11 ODODOOOOODODDOOO
gboobooboobooooobooobooboon

Fabric

Skin layer/Fabric

Foaming layer

Skin layer

Fig.11 Cross section of product

gooodd

41.00

ob pPOOO0O0ODOOODODOODODOODOOODOO
gbobobooooobooboobobobooon

gboboboboboobooobooboooboobooboon
3v3$mm OO0O00D00 10kg OOODOOOOODOOODO
gboboooboooooboobooboobobobooboooo
gbobooooooboobooboobobobooobooon
goooboboboooooooboboobooooooobooobooooo
gboboboooooboooboobobobooboon

42. 00000

gobooooboboooboooobooboooooboomob 30
0@oo0o0ooOo0o0oDooO00oDOoOo0D kg ODOO
soemOO0OO00O00O0DOOOOOODOOOOOODO
goboooooooooooboooooooobooboooooo
gboboboooooboobooboboooo

gboboobooboboboooboooooooooon
gbobobooobooobod

43.00000000D00000DDO0O

gobobobobooboobooobooooooooooon
oooooooomepooooomomo e0obooo
omomso0nesorRHOOOOMmMOmMO 300000
gmooobooobooobooboobooboobog
oboobobooobo 1 mmUOOgooOOobOobOoOoOoOoOO
gboboboboobooooooooobobobobo
oboboboboooooooooooboboboobo
gbobobobobooobooooooobobobobo
goooo

goood

gbooobooboobooboooboooboobooerh
oooooooooooooooooooprPPOODOOO
goooboooooobobooboooooooooboooooo
gobobooboboobooboobooooooboobooobo
gbmoooooobooooooboobobobooboon
gboboooboooboobooobobooboooboboo
gobooooopPO0O0DDOOOOOODODOOOODDOO
ooMmoboo 100 2000000000000DDO0OO
gbobobooboobooboobobobo
gbmooobooboboboboooboo ppOOOOO
gooooobo
gbmoooooobooooooboobobobobon
gbobobooooooooboobobooobooo
gboobo pPOODODOODOOOOOOOODOODO
obobobooo4ogibobobobobooboonog
o00 pPOODODO 25000000000

gooo
ooooooooooooooooooooooooo
Oooooo0ooOooooOooooOoOoOoooomodm
ooomomoooooooooooboooooobooo

gooood

000000000000000000000001991000
0 O p.159 (1991)

0 1850



HONDA R&D Technical Review Vol.12 No.2 (October 2000)

m000Om

0 186 U





