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Development of Soft-feeling In-mold Paint for Urethane Steering Wheel Grip
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ABSTRACT

The steering wheel is the interior component which
is touched with the highest frequency. To improve the
feel of the steering wheel, this project developed a soft
in-mold paint which enables a soft-feeling design to be
added in the existing in-mold painting method. The
target was to achieve the feel of aniline leather, which
is the most pleasant leather to touch. Equipment
measuring the sense of friction was utilized to obtain
values for friction to which a standard deviation was
applied, enabling measurement of softness and the sense
of grip necessary for steering. The use of a combination
of soft polyester resin and urethane resin beads in the
paint mixture and a soft-type polyester-denatured
hexamethylene diisocyanate (HMDI) as the hardener has
given the paint a very soft feel.
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Printed wood grain with clear coat
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Leather

Fig. 1 Honda INSPIRE steering wheel
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Table 1 RIM-Urethane steering wheel grip

manufacturing processes

No. |Manufacturing processes Purpose / Content

1 |Painting mold release | To release the urethane
compound steering wheel grip

2 | Spraying of molding - A barrier of void occurring

paint formed urethane

- Set to other interior
low-gloss parts

3 | Armature set to dies
4 | Mold closed

Hardness, impact resistance

Preparation for urethane
injection

A quantity of rule
injects urethane

5 |Injection of
RIM urethane

6 |Mold opened Release product

7 |Safekeeping calmly Room temperature turn of

a product
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Fig. 2 Friction tester KES-SE (KATO TECH CO.,LTD)

uMD (Deviation)

Friction (w)

Measurement distance —»

Fig. 3 Fixed quantity test
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Table 2 Components of soft-feeling paint

Components

Main Polymer
resin

Pigment

Filling

Additive (Activator, UVA, etc)

Solvent

Hardener | HMDI (Hexamethylene diisocyanate)

Solvent
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Table 3 Components of base polymer and variant fillings

P'\?(i)r:nt Base polymer Hardener Filling
1 Hard acrylic HMDI Silica
(Hexa methylene
2 diisocyanate) Acrylic beads
3 Polyurethane beads
4 Hard acrylic + Silica
5 polyester Polyurethane beads
6 Soft Polyester Silica
7 Polyurethane beads
8 Collagen/Soft wax
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Fig. 4 Friction of base polymer and variant filling
in in-mold paint

Paint No. Surface photo

No.6

Silica
in paint

No.7
Polyurethane
beads
in paint

No.8

Collagen,
soft wax
in paint

Fig. 5 Surface of in-mold paint
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Paint In-molding coat After molding
W
Polyurethane Surt id Polyurethane
beads urface side
Polyurethane beads // / \\\\ beads
in paint Paint film - Paint fim
Die Rim-urethane
W seray
Collagen, Surface side
Collagen/Soft wax // / \\\ Soft wax
in paint F Paint film - Paint fiim
Die Rim-urethane Collagen,
Soft wax

Fig. 6 Image of soft filling effect at paint method

53.000000

gboboboboooooooooooobooobooobon
gbooboooooooboobobobobooooobooon
gobobooooooobooboooooooboooooo
gbobobooooboobooboobobodMmDlDOO
gboboboooobooboobooboodlMmDlOObOOn
O000D00OTable4DOOODODOOOOOOODODODOOO
oo TpOO0O0O0OO0OO0DOOODOOOFg. 70000

gbobobooooooboobooboooooboobon
goboboooooooooobooboooooooboobooooooo
gbobooooooobooboboboboboooooo

Table 4 Variation in hardener components

Paint Base polymer Hardener Fillin

No. poly (HMDI) 9

7-1 Soft polyester | Normal Polyurethane
beads

7-2 Polyester-low graft

7-3 Polyester-high graft

- HMDI softness : Polyester-high graft >Polyester-low graft >Normal

1.4
1.2 ®
7-3
~ 1.0
2
= 08r
i o
2 0.6 € o
7-2
© 04
7-1
02t e
A Aniline leather
0.0 1 1 1 1 1
0 10 20 30 40 50 60

Feeling of softness (u /u MD)

Fig. 7 Friction of in-molding paint with different
hardness
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Normal HMDI cross-linking
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Fig. 8 Image of paint bridge formation
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Fig. 9 Friction of paint containing solvent inhibitor
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Table 5 Performance of in-mold paint containing 5%
solvent inhibitor

ltem Result

Pot life Same as current

Storage stability Same as current

Paint atomization Same as current

Painting machinery Same as current

conformity

Mold-release stability | Same as current
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Table 6 Coating performance

Test it Soft in-mold Current in-mold
estitem paint paint

Light resistance Pass (Grade 4) Pass (Grade 4)

Heat resistance Pass (Grade 4) Pass (Grade 4)

Humidity resistance | Pass (Grade 4) Pass (Grade 4)

Chemical resistance | Pass (Grade 4) Pass (Grade 4)

Wear resistance Pass (Grade 5) Pass (Grade 4)

Gloss (60°) 2.0 3.2

- Grade 5 : No defect
- Grade 4 : Some inferior, but almost unnoticeable
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Fig. 10 Result of paired comparisons survey
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