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Development of New Pearl White Color for Body Coating
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ABSTRACT

Color plays an important role in styling, which is a
major element in the appeal of a vehicle. Pearl white is
particularly important as a color imparting a “premium”
quality to a vehicle. Because of this, the rate of use of
the color in the domestic market is high, and it has
reached market maturity. In order to increase the
commercial appeal of the color, the project discussed
here focused on the development of a new high-quality
pearl white coating. First, a survey of customer
preferences was conducted, enabling quantitative axes for
the evaluation of feelings in relation to color to be
established. Development targets were set on this basis.
The development of a white primer surfacer with high
yellowing resistance and color hiding ability enabled the
process of application of a white color base coat to be
discontinued. As a result, a higher level of atomization
could be achieved and the mica base coat could be
applied in two stages, producing a higher level of
orientation of the mica. This has enabled the realization
of a pearl white color with a strong pearl feeling
previously unattainable on a conventional mass
production line.
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Table 1 Correlation coefficient of “Fun to Drive” score and score of each question

] . . Correlation
Ranking Questionnaire coefficient
1 Style Overall rating 0.931
2 Style Side profile appearance 0.928
3 Style Uniqueness of your vehicles overall styling 0.925
4 Style Front end style 0.923
5 Style Exterior styling 0.918
6 Style Appearance of exterior molding and trim 0.911
7 Style Appearance of exterior paint 0.897
8 Handling | Feel of steering wheel 0.896
9 Style Ext/int color coordination 0.891
10 Style Appearance wheels/rims 0.890
11 Style Rear end style 0.887
12 Handling | Steering effort 0.854
13 Other Heater keeps interior warm 0.844
14 Interior Styling of the seats 0.838
15 Handling | Brakes smooth in panic stop 0.835
16 Interior Overall rating 0.834
17 Interior Interior styling 0.834
18 Interior Interior smell 0.834
19 Handling | Brakes slow vehicle quick and safe 0.831
20 Handling | Hold driver when cornering 0.830
21 Other Rate how quickly the heater gets warm 0.830
22 Style Open/close side door 0.829
23 Handling | Overall braking 0.825
24 Interior Interior color coordination 0.821
25 Other Front defroster performance 0.817
26 Handling | Stability on winding roads 0.815
27 Interior IP design 0.815
28 Handling | Overall rating 0.813
29 Power plant | Perf in 2-wheel drive 0.811
30 Interior Understand gauges/instr 0.811
31 Interior Look/feel of ip materials 0.804
32 Power plant | Smoothness during hard accel 0.801

Table 2 Adjective pair and result of factor analysis

Adjective pair Factor loading
1st factor | 2nd factor | 3rd factor | 4th factor
7 < Score - 1 Pearl feeling [Novel feeling Mafleeéfltiar:gale ?
Feminine Eo§3: 004N Masculine SRR 0.0166 0.1941 0.9071 0.2989
Natural pearl RAN=IDLS7= Artificial pearl AIN=ILDLSE 0.7373 -0.1129 0.6604 0.0792
Silky TE—1 Glare FSXSLTS 0.8101 -0.2202 0.4122 -0.0201
Delicate EHEWE Glitter IRFx 0.5361 -0.8026 0.1970 -0.1456
Three dimensional 3RITHIE Non three dimensional 3RTH TN 0.7742 0.2242 -0.0330 -0.3200
Bright B3\ Dark =R -0.2307 0.6338 0.1509 0.5502
Luxury S52a7VU— Sporty AR—F 1 0.3789 -0.1100 0.8620 -0.1712
Color travel BHELTD Non-color travel [=hop S (AP~ 0.5971 0.7856 -0.0562 -0.0688
Gentility laYA Vulgarity T 0.8179 -0.4007 0.2891 0.0430
Valuable BfICRZ3 Cheap ®51F<R23 0.9187 0.0676 0.2503 -0.0728
Novel BHEFLWL Commonplace HYELYEE 0.0901 0.9349 -0.0739 -0.0009
Fine particles HFDEEDIAENE Rough particles RIFPREDIAENTIVZLY|  0.9002 0.1620 0.2311 -0.0910
Gorgeous =2+ R Simple T 0.1892 0.8785 0.3065 -0.0602
Warm BBMLEELD Cool BIEWELC 0.3223 -0.0780 0.9099 -0.1068
Contemporary SEHERNTR Classic 5y DI% -0.3141 0.7466 -0.3526 0.4018
Like HHDHhS—7 Dislike BWEhS—7 - - - =
Contribution ratio(%) 37.62 25.92 25.48 3.56
Accumulative contribution ratio(%) 37.62 63.54 89.02 92.58

gddddooddooooooooogo

gooboooboo

gooboobobobobooboooooooooon
gbobooobooobooobooboobooboboboboonoo
gbobooooooobooboboboboboboooo
gboboboobooboobobobobi12z000000
gbgobooooooobooboboboboboboooog

0000oooog Table2 0000000000000
gboboboooosoooooooboboooooo
gbobooooobooobobobobobobooboooo
gbobobobooobogobogob 2b0b soooboon
Honda OO MO0 380000 230000

00000000000 Table2O0OOODOOOODOO

0620



gboboboboobooooboonDo

ooooooosoooooobooooooooboo
b ogpoobooooboboooboobooobogoon
gbobooboooboobooobooooboobobooooo
obobooboooooooboobooboboboboooo
gooobobooboooooobbooooooooooooog
0000000000 Fg. 1O000OO0OOOODOOODDOO
gboboosasiboiooooboobobooooog
obobobooobooogoogoDbo o.07o0i0.1442 000
gooooooooooboobobbbbobobooooo
ogbobgoobooooooobooboobobobooooo
gboboobooooboooboooobobobooboooo
gboboooboooooooboobooboobobobooonog
good
gbobobobooboobbooooooooooooo
gboboobooooboooboobobobobooooo
goooobooboo™moooooooooboboboo
gobobomooboooooboobboomooobooobooooo
ogboboobooooooobooboobobobobooog
goooobobooooooboooooooooboboobooooo
bbb ODMObOOobO0 B OOOODOO
IvIOOOOoOOOoOOrFFOOOOOOO0ODbOObOOooooog
gbobobooooboooboobooboboboboobog
gbobooooooboobboobodBOOOOOODOO
gbobogoboooobooobooboobobobobooboo

gboboboooooboobooboivoboboooooog
gbobooooooboboboooo

gboboobobooboobooooooooobooobooon
gbobobobooboooobooboboobobobonbo
0000000 Fig. 20

gooogobobooooog

.. 0000000000000

0ooo0ooooo0o0oDo0o0bOo0 Frg. 30000
gboboobooooboboobooboobobobobooog
gobobooooooooobooooooooooooooo
gbobooobooooobooboobooboboboboonoog
gbobooooooboobobobobobooooo
O0ooooD0DmFg 4000000000 DDODOO
gboboooooooooooobooobobobobo
gboboobobooboooooooboobobobono
JOO0OFFOOHB OOIVOOOODODOODOODOO

gbobooboboboboobooboooooooboan
gpoo

32 0b00b0obooooooogon
gbobooboboboboobooboooooooboan
gbobooooooobooboboobobobooooog

Q
g 5 (3 g 5 X 5
3 3 - N
1 1 ¢ 1
. ¢ 1
=)
2 2 £ .
= = R =0.0700 - R =0.1442
- - G 4
S) S)
¢ o’ s o .
Q S 8 .
) ) ¢ * ¢
! ! !
Q
2 2 =
= = [}
] [} —
a3 a3 ‘ ‘ o3
-1 05 0 0.5 1 -1 05 0 0.5 1 -1 05 0 0.5 1
First factor score Second factor score Third factor score
Fig. 1 Correlation between score of liking and each factor score
Brightness on face (IV)
Mica flake
Target of new pearl white Bake / | Clear coat (Appearance, Weatherability,
Anti-etch, Anti-scratch)
Wet on wet \/z\ 1 ” L\ -\ / ,— Mica base coat (Addition of pearl design)
White color base coat (White coloration,
Bake o Hiding of defects on primer surfacer film)
;i | Primer surfacer (Shutting out the UV-light,
Current pea” white Bake Hiding of roughness, Anti-chip)
1.0
'S
Fineness and high density (HB) Three dimensional feeling (FF)

Fig. 2 Target of new pearl white

Fig. 3 Current film system of pearl white color for
body coating
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Sample (A) applied by spray (Low-oriented mica)l

IV:90, FF:0.45, HB 650
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Sample (B) applied by barcoater (High-oriented mica)

IV:137, FF:0.76, HB 54[]

Fig. 4 Micrograph of different level of mica orientation
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Fig. 5 Pearl feeling difference between on baked
white color base and on wet white color
base

High-volume paint delivery

Mica flake

Wet on wet ~T ,;‘\ == = el Mica base coat
4 4

-~ —— White color base coat
Bake

®— Primer surfacer

Fig. 6 Mechanism of disorder of mica orientation
by convection of white color base coat and
mica base coat
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Fig. 7 Mechanism of enhancing mica orientation by low size atomization

0640



gboboboboobooooboonDo

gbobooboooobooobooboobobobobooo
gbobogoboooooooboboobobobobooonoog
O000000o0o0O00o0dOrFg.7000000C0ODOO
oooboooooogoo
gbobobobooboobooobooboooboooboooban
gbobogoobooooooobobobobobooboooog
gbobooboooooboobobooooog
gobobobobobooboooooooooooooo
gbobooboooobooobooooboobobooooo
gboboooboooooooboooboobobobooonog
gboboobooooboooboobobobobooooo
gbobooooooboboboooog
gbobobobooboboobooooooobooobon
0000000000 000D000D00000MO Fig. 8

34000000000
gboboboboobooboooboooboooooboooban
oboboooboooooooboobooboobobobooog
gbobooboooobooobooooboboboboonoo
ogbobogoobooooooobooboboboboooooo
goooobobooooooobooooooooboboooo
obobooooboobobobooooo
gboboboboobooboooboooboooooboooboaon
ogboboobooooooobooboobobobobooog
O0000ooooooooooooooooooPreee
gbobogobooooooobooboobobobobooonoog
gboboobooooboboobooboobobobobooo
gbobogoboooooooboooobooboboboono
gboboobobooboooboooobooboboboonoo
ogboboobooooooobobooboobobobooog
gbobooboooobobooboobooboboboboooo
gbobogoboooboooooboooobooboboboono
gboboooooobogn
0000000ooO000ooo00DOoOd0Frg.2 000
gboboobooooboooboobooboboboboog
gbobogooooooooboobooboobobooooo

Brightness on face (IV)

Target of new pearl white

Current pearl white

Fineness and high density (HB) Three dimensional feeling (FF)

Fig. 8 Pearl feeling potential of new pearl white
technology
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