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Development of Paint and Painting Method for Magnetically Formed Decorative Painting
with Enhanced Three Dimensionality
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This development was aimed at the creation of the
method of magnetically formed decorative painting
applied to the outer parts of motorcycles to realize
a larger degree of three-dimensional appearance.
First, the conditions required for the orientations
of the metallic flakes contained in the paint were
investigated. Following to that, the method to realize
those orientations was examined. Based on the results,
the paint and the painting method were developed to
enhance the controllability of the flakes” movements
while painting. To make the flakes movable more
easily, a high magnetic permeability material was
adopted as the flake material. In addition, to make
the flakes promptly stop after required amount of
movements, a high molecular weight resin was added.
Moreover, application of the optimized setting of the
thinner further enhanced the controllability of the
flake movements. By combining these methods, the
decorative patterns with the larger degree of three-
dimensional appearance were successfully realized
under the conditions of mass production lines.
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Fig. 3 Mass production model (2008, Thailand)
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Test figure
(triangular shape

Actual decorative
pattern

Formerly developed Target appearance

(a): It is representing insufficient perception of depth as the
area of high luminosity is limited only around the area just
adjacent the perimeter.

(b): It is representing the perception of depth with gradual
changes of the brightness ranging over the area within the
perimeters of the triangle.

Fig. 4 Plasticity defined as development target
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The magnetic lines of forces (magnetic fields) originate at the
N-pole and reach the S-pole by traveling along circular lines.
The magnetically permeable flakes are aligned along those
lines.

Tesla is used as the unit for describing the density of magnetic
field (the index for strength of a magnet), where one tesla is
ten thousand gausses.

Fig. 5 Assumed principle of flake pattern generation
in magnetically formed decorative painting
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Fig. 6 Presumption of the reason why magnetically
formed decorative painting appears three-
dimensional

Vertex point at obtuse angle

Central point

Vertex point
| atacute angle

Measurement point Intensity of magnetic field (mT)*
Central point 40— 8.0
Vertex point at acute angle 9.0-15.0
Vertex point at obtuse angle 7.0-12.0

* Measurement equipment: Tesla Meter (TM-601, KANETEC Co., Ltd.)

Fig. 7 Standardized specifications of magnetic sheet
for testing
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Light source

Detection points
‘/ (from 5 degrees to 45 degrees
' with interval of 5 degree)

Measurement area

\ Test piece

-

Measurement base plate

Measurement area

2.0+0.5 mm

The gray strip surrounding as
perimeters of the triangle is
showing the area with high light
intensities.

Measurement with variable-angular photometer and measured area
(GP200, Murakami Color Research Laboratory)

Fig. 8 Methodological configuration of measurement
using variable-angular photometer

Measurement results of reflected light intensities

General metallic painting

Light intensity (arbitrary unit)

5 10 15 20 25 30 35 40 45
Measuring angle (degrees) Magnetically formed

decorative painting

B General metallic painting
k4 Magnetically formed decorative painting

Fig. 9 Measurement results of angular distributions of
reflected light intensities detected by variable-
angular photometer
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. arranged to the magnetic fields:

=r_ 5 90° Primer
B: When the test piece is placed

) ) with its paint layer plane arranged
The angle settings of the test pieces parallel to the magnetic fields:

to a magnetic field are changeable. 0° E
Primer

Fig. 10 Apparatus to examine directional relationship
between magnetic lines of force and flakes

A: When the test piece is placed with
its paint layer plane perpendicularly

i

core (iron)

Coil (500 turns x 10 A)

90°
Base material

60°
45°

30° |

0°

il

Test pieces with different
angle settings

Base material

Fig. 11 Light intensity differences among test pieces

when varying angle settings to magnetic field
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Fig. 12 Cross sectional views of painted layers of
test pieces
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Fig. 13 Comparison of five test pieces with different
plasticity levels evaluated by intensity
distributions in the areas inside the triangular
shape
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Table 1  Coefficients of inclination calculated by linear
approximation for individual test pieces
Inclination of approximation line
Test piece 1 -0.46
Test piece 2 -0.82
Test piece 3 -1.06
Test piece 4 -1.22
Test piece 5 -1.60

Table 2  Plasticity classification defined by coefficients
of inclination calculated by linear
approximation

Plasticity level Inclination of approximation line (/degree)
4 -0.49- 0.00
3 -0.99- -0.50
2 -1.49- -1.00
1 -1.50 or lower
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Fig. 14 Relationship of plasticity with flake angle and
light intensities
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Table 3 Applicable options of measures to create
good plasticity

" Measures Issges on Issues on
production process product quality

1 Slow volatilization Excessively Giloss loss
thinner long tact time at central area

5 Strong Unacceptably costly or Gloss loss
magnetic sheet | too thick to fit on parts | at central area

3 High permeability None Gloss loss
flakes at central area
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BENBERBE ANV T 35002 RN TZ A TETHRAZ
Rk - 7z

Table 3IZZThZThOTHEONEELHELE LI LH/ZED
TH5. SRIOMFIZENTE, TFHELIR 20 LS ICRME
TARERIT A MCMELR B 2 FEIERBIEFEISH L 2 >
o, ZOOWMHTE 2D FIL3OEBEHETIL -2 0D
L A5, ZOFEEEHAL, BETHLY YT 2
b9 2 kAL, HEEZER T2 Z L2 HIEL .

322 BEWMET L — IHMHEOEE

WRHIEEH$2 2D TE28E 7L —2121F, T3
= LMK, =y VPR, SRR, 2008 SO REPEIC
HALZTIV—2THBEAT VL AMRNSS. ZhEn
N3 3RS % R & X %2 ME L 72 (Appendix 3 &
M), Z DR % Fig. 15187, BRITELRMEIA—F
B, 2w, AT VLV ADIEFE KD, TILI =T L
MRHZIERE ORI 5 5.

EHIC, BEORECHHE A E5 158, 7V—2 0D
FIZH 2 S MEAISENWZ EREE LW, 22T, 7L —
2 DEHFONE %36 Z 7% - 7=, GFHOWEIL, [FEEHEE
H2 (CIE) TE®D BN TS L*a*b* £@RIZE->THZ
%572 Fig. 16 1T T & 512, LY i3 kxnige
1% <, a*, b* DHMAHMEA/ NS WIZEREGIZE D, OF
D, BEIZH-> T L EAEL, a*, b* OHHE A/ X
WZ EAR®D 6N 5. WIEARE Fig. 15 187, @HHICH
FTHEMMET T I = A8, $RME, 27 L2k
B, = r AMRIONEE 75 5 72, Zh &5ERER & @I o Hl
ERERE D, MAIIBRMBO T L —2 28NS 52 &1
L 7.
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323. YUYk EZhEfHIET B /-0DEAZS

FRDE B0, O 7 LV — 2 W 0NE, BRI 7
L= DI > THACAEERE A2 LN TEN
WEBTZS, UL, ZOHEEEHT S L, BIRKZE
i E LT, Bikkhiizy vy e r AL LCLES. v
Yer i, BRI OISR Rbh, #FH L < LRBK
TT2HLTH 5.

Fig. 17 ICBRIZY Y e r BIR 2 £ L - Wi{% 2 R
TR R TS L 2206 % b T, WalsihE DR & SO
LR TH D, @) IEYYer iz LT3 ®ER, b)) i
YYETELTORWERERTH 5. (a)iF (b) IR LAk

Magnetic Color tones
Flakes type permeability L N b*
values (u) a
Aluminum
(general metallic) 1.000 81.80 | -0.40 1.00
Nickel 1.780 69.14 0.53 4.44
Stainless steel
(conventional flakes) 1.213 50.37 0.16 2.22
Ferrous-material 2.263 53.12 | -0.08 | -0.50

m Sample preparation:

The flakes are ultrasonically cleaned in acetone bath. After that,
they are dried and bottled in a container 6 mm. In diameter and
2.5 mm in height. The measurement is conducted to the
container.

m Magnetic permeability measurement
(1) Instrument:
(1) Vibrating Sample Magnetometer
(2) BHV-50
(3) Riken Denshi Co., Ltd.

(2) Measurement condition:
Applied magnetic field: 10000 oersteds

m Color measurement

(1) Instrument:
(1) Name (generic): Spectrophotometer
(2) Model: CM - 700 d
(3) Make: KONIKA MINOLTA

(2) Measurement condition
(1) Light source: D65 10
(2) Detection mode: SCI

The color tones are measured using the base coat layer of paint
resin with only flakes but without color pigments.

Fig. 15 Flakes with magnetic permeability and their
color tones

Hue L* Lightness

Color sphere

Fig. 16 L* a* b* color sphere

ORI TH 2. ZOEIICyverbnsBRIT, &
HROFRPFE LK T L TWBERTH D, sEing L
FETETMET 2 FRAZ A LEND S.

Bfh iz o k5 kY v e r »R4E4 58 H & L
TR, REBRICHO A A Y — MR 2w A N i,
KA SHTH 5. Fig. 18 D &5 IZWH#idy — M
SfRD 5 EHIRIZHE ST WS, ¥ — b eI 6
MY — MIFLTREFAIZEES N TS 720, [T
T U= BRI - TEI< &, WBEHEICEEIE WD
g LkD. Fig. 18 #fE L=V I 2L —Y 3 Y FikiE
Appendix 4 12737,

ZDR, TV—=00BH, EHIINEDT L=
HWZL 5D /- GESH AR L, BB IZZ5EIRIC
RO Z L2k, BERKHOFWEMELLDN, YTk
FRECBZ 25 % (Fig. 19). L7235 T, Kbk
IZDWTE, 7V — 7 ORAEMENFEEIIEE 55 Z
EERGIEL, BT L -2 ITROD SN B, 50k

(a) (b)

Magnified view

(a) (b)

o A

Without
gloss loss

With Without With
gloss loss gloss loss gloss loss

Fig. 17 Appearance of “gloss loss”

Magnetic field

. (103 T)
e v 7.0
497 2N 63|
P, 56
LT 4.9
B e
3.5
2.8
2.1
1.4
0.7
0.0

7~

S ™ ’

Cross section

A SR’ N SN

Fig. 18 Directions and strengths of magnetic fields
from magnetic sheet
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HXDOHPHNIZE ELZ5F 2 EANETH 5.

324 BHEEERT 3 71-DDFEOI&E

TV =21, VY er ekt s 2 N TE S AR
HENHIRENEZ2XRETHD, — 5T, Bk k&5
372D+ ICE BB D B, ZOHRFHOIERE B Z &
I 72912, 2.2.3. TR L 72— 2 Fln L f & 228
ATCERLZZBEY Y FILOLHABLZEL, VYT Of
e A ffERS U 72

Fig. 20 ® LB, ZhEZhOMEDORREY v T %,
Fig. 17 LEMD HETHRE L -EEHTH 5. ZOHE)
5, BB L 90° TR L 2% v T LiZiFFEL WY Y e
7#%$wa5 ENFERTE S, X5I1260° DV T

LIZE LTIy Y I AR TE S, 45° D8 T
Kdv?h#iiot<%6hﬁh.Ltﬁof,7v~
2 DIEE % 45° PPN 5 Z L BT IS, BIEE
57V —2BIROHES, Y Y e r &I TE 5 Z &2
RTE /.

WA, BEFTHRIZI - CTREAMS % 7 L — & ORI E % ik
BEMIZ AT L, 45° DIl & B % T+ REF4 5. 20
Eo9h 7V —RIAEREE X ¥ BRSBTS
WHBIZH2D, VYT BRET BEBHOIIDM X2
WHHLUZ. Fig. 21 O FTEtD 7 5 713 o & #HlE L
TAERTH B, EBORO & ITHEHRIRIZ R S h Ty

Magnified view

& Magnet sheet 3

The flakes in the center of sheet
move along magnetic lines of force

Fig. 19 Flake directions in area with gloss loss

90 degrees 60 degrees 45 degrees
15-20ym | | Top coat / / 150
Base coat with-flakes.
15-20 ym = g = AN
5-10 um ] JRTmME
T =l
25 ) . =
mm Base material (plastic)
1.0 mm —}= Magnet sheet =}

Fig. 20 Maximum flake angle to avoid gloss loss

BDHITRONEZ L DI OB S # & T 572012, v
Iy b= DAPS NI > THIEEZBZ k572,
7' TR L 721050 X103, BRI & ik U Ciikk
RN Z L ERL TS, ZDT Eh 5, Ekhi
DTV —2H, TR > TEH <12, WB LD
S 0B EEZOND. VY e dERO gL
DEDBAOHIIETREST S, L L, hRifidmln
FI728, ZOESD T L — 2 BEEFIZHY 5 T 90° IZUEW
1 T ITIEBEE A 2 B e E XN B, ’RAIZZ D
HRERAFHLT, 7L —2 08 =4 K422 212

L7.

Fig. 22 12lliEDFA v b & T L — 2 ORMKEBNEMIE %
AN BRI D 7L — s O E S s B
M E LT, A, B, CO3fFZHMILEZ Zhso
Fia LT IZR§. Fig. 22 06 EOBHEIIRT X 51
A RO YRS, CldhIE, BiX A & CHESTH
3. 47 FOWmE XX O & 5 SIS BEHRIC e 5
NTWB. ZD7=D, BIOAE R, BEREIE 5 h
PRSP IS L 72 > TREBIZKEL BT 5. Th

Direction of the magnetic lines of force
\ /
L NN 7N

DHLYNZ P F e

N A =
Base material (plastic)
Intensity of the magnetic lines of force Measurement line

(%]

R

@ 20

[0}

': — 1.5 é é 0 0

325 1.0 g

_g Z 0.5 /}%,/ \

P I Y

é” -1.0 0 10 20 3.0 40 Magnet sheet
Measurement point locations (cm)

Fig. 21 Intensity of magnetic lines of force

Area [A) [B) [C)

The typical areas where .
flakes distribute Edge | Middle | Center
S

Image of flakes angle |e=r= [RIID
Final angle 0-5° 45°

Rate of changes
compared
to the final angle

4\
End point
of painting process

Magnet sheet |

Fig. 22 Measurement points and final angles of flakes
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IZ&D, BEIZT V=2 BMEIRIH - 25A1E, AT
& 0° —5°, Bt 45°, CEiA390° DfEHZIZAS. 2Dk
NI, BIEALD 7 L — 7 BRI - 72 IRED A
Bk, TNThOMMORMKIEAZELIFRILETS
(Fig. 22 ND%).

VX ARET SO, BB RETH B CETH
5. CHOTIV—=o Rt &y yYer B ET 57
W, B AEICHIRABETH B Z L FRBL 7= — 5T
TS, FRCURRICHEEDOREVWBEHO 7 L — 713,
BOVAREES S 2010, BAICHEIBRICH S £ TH<
ZEMRDOENS. 324 HTHGEEL 2& B0, Lo
JNIE L D 2 55<, 7L — 2 BEI DI A B 7=
W, U CED 7 L — 2 @< BRI A HIR L 2236, i
HARHHEEB DT L — 2 % 32 8h 47200 Fks
BT 5.

W OFSARKM L 7 L — 2 MEORR%E Fig. 22 D)
TOZ 5 7R, 79 7 ORISR A RRIZEE L2
OB, HEfE 7 L — 2 ORAEELGEMIEITEL TS H|
BERLTCNS, LMo T, WARENEMEIZ 100% 3% L
TWb 20D, ThZh A, B, CIBORALENEAEIC
(il Z1F B #Id 45°), T OO T v — 2 BEHHRH 2 &
EREIEKT 5.

Fig. 22 D "7 7 OHYLER S O MERRI T RGP R R D T
FEOMTHETH 5. ZOMET, SWEIcd 25 AL,
IEIFRAKBBEMIE (0°—5°) 128> T 52, B, C i
IRACEDEAEISE L COAWIRETHRE TR T L Tn
5. Tabb, MEREMEVIREEAR L T 5. RIS
53 5 EED B i & RS SE ML (45°) 1255 k512
B A B < L723Ga, [AEEC C 8 A BE AR (90°) 12
FELTLEWY, YYerMELBZ&I2k3. 2ZDY 57
OBEBHECAIE, 2008 FFOEEMOMED T L FWIRL S
TEMNURETH D, FEEIZ, VYT OO A B
T U72fER, BOMKRBIZEBTE L5772 BHWOILAK
JBELGD 72D, BETEETREICBEO7 L -2 %
IRREBIEAREICHIA L, 2D, HIREEO C T RisE A
JEIZRES BT (45° L) IS 3 BERH 5. D% D,
Fig. 23D () D77 712 LT, DT Z370DX5I1C7

100%

Table 4 Purposes and measures of viscosity

adjustment
Required ) .
effects V'§COS'ty Method
requirements
on flake
s . Increasing
Move fast The initial viscosity the dilution ratio
should be low. .
of the paint
The viscosity should .
Stop quickly reach to the level . Adding the
. k high-molecular-
immediately where the flakes stop . .
. weight resin
moving.

The rate of changes compared
to the final angle

* High-molecular-weight resin (RC resin):
Material used for rheology control that stops movements of
flakes in paints

V=2 R EhTRBERD B, ZDZDIT, T — o &L
L, B3BBG EMEIT5 2 L & L.
HWLHEH»TZEIZONWTE, MdDEEMETL — 2
EHWMY 5 Z ENRIBTED D THEH, 7L —2DH)
ZIBBEORIEIC K 2 ERRKE V. 2D, el
<EI»L, B-<1b® 2720 DTk LU TEE O RS il i
EREIT B LIS 7L — s OB X, BIFEORMEC
FoTHlENns. §4bb, 7LV -2 T 5D, &
JEDREE B —ERE LT OHAICRo NS, XR—23— 1}
DYz b (wet) IREEIZHBMD T L — 20, #1112k
TEISRFEBEL, WO E TN CRA»TE 5, T
EHRVOEHE L 5BBENRE 2 W72, ZoM%,
[Border-X Hiff | & L7z, W, 2 7L —F vitko
THRE DU SN BEA, BRI REMNZ B L 7B
1%, Border-X K K DKWY E & 22 K IZEREL, D
%, 9 <UZ Border-X fiJEIZ#ET 5, /213, A5 KO
WS AL 2RI T TR WEF L 72, 2 O30 s Rh)E
ERAAEFEHT 572912, WA AE5 710 T LOGEST
=16l (Rheology Control resin:RC &) 2\ 7z. RC
BHEA 2 ) 2 354, WIS & DK E D O ERRGE 7
DEDN LT 2720, BEHOFEEEHERTE 20,
ZZTEROY v HIZE B35 REE LiF7z. 2O &,
WMEDFROEBRIEEZ T F2Z L&A, HRINIZT
V=2 &L g iR e £7: 57 (Table 4).

[AJ

The painting process finishes

(a) Low plasticity (2008)

The painting process finishes Time

(b) High plasticity (target)

Fig. 23 Flake movements of fast move and immediate stop
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Fig. 24 O 7 7 3B OREZE % &7 =8 (RC
BHIEHD) ORMAETHE L8 D Th 5. B3 Fm e
M, MERhIRGE 2 A 7 =L TERRLTWS. ST &
BIIEOWMMmL (77 7#H80), T7abb 2008 FDRPER
BOMESFIZX LT, 79 7HRBIESHORBEERN TH
D, @A TEBIEOFEMCE D 7 v =228 &< & 5K
J$TdH 5 Border-X OBIEHKIEIZ N5 Z & AHERT
X3, X5, HMEE LT 212k 0 y)HIREE ¢ S
FIRERDIES MEL o7z, ThEDMERIE, 7L —
L B A, WERICT L — o MRS B % TR
B E->TWBZENbhrb. ZHIZED, hownwe Lk
REZACRE AR OB A 2 XG55 2 &N TE L. &
¥, KEEHIE DD\ TIE Appendix 5 1278,

T2 ld, ZOBBBIIERLA &2 X — 212, "o TEsilEs
KOV VY FORAAELEFE X BB THREELB Z 50,
SHEL, EIEERE S K OMEEM AR TS Z LI L. 2L
T, ZOME» b BEIMRERET S L L L.

1000000
0
@
o
£
=
‘0
(o]
[$]
0
>
~0®+ /M 7000
G [ -
7 iBorder-X |
2400
/1 ﬂfﬁﬂﬂﬁ
1000 E1200] |\ 7

0 1 2 3 4 5 6 7
Elapsed time after application of paint (minutes)

* Border X: The viscosity at which flake movements stop

Fig. 24  Viscosity increases of paint with and without
RC resin

4. fER

4.1, ZREREEN

TL—2ERLIED S Z L IZH 5T 580 T REEEIZD
WC, ML E U CiRINE 0 Bk 3 4 MO SR & fER
L7z, @ rEBiEORAEIA R, 20, 30, 40, 50% & L
7o, FRMIEE LTE TREIEZRML T2tk

1’?5‘2 L7z, ZOMRMOLARIE 2008 48 5E M ON E D 1)

DV, 22 L, REHIIC B TR OB HRE & S
B0, e Fkk, BEWETL -2 &l L. Zh
Bwiﬂ%ﬁwf,%*%ﬁf%6gﬁ%®mE%%ﬁK
Bl LB L7z, 2 D%, SEAREIEVERE & S BRI, 1F3
P& B Ui 2 e L2, 22T 5 E¥EMEE 1R
W LROP CRELRRER SO N1 E S ERT. ¥
YV OFRHEEIE, BREAMELTHENFLATYO®
T - 2AOBRERENE #HZRLRE L. £z, HR%
DOARFEFREEE R (NV%) I2DOWT &, T b el tthko
A2 IE L7z, FlAE, H#EE2 EF5E NVRIET
NBHZ ks, moyTEBE (RCEEAD 0% & High,
20% i% Middle, ZHPIAHZDWTIE, Low & HUE L 7.

4.2 {ERFFEM

T A MERE Fig. 25107 F. BEIIMREMERKO0 25 4
IZRT 22N EhONEERL T 5%, ST EBIEOWR
Wi & ST RIS B 3B B 0, & T RASHIE O W&

NENVEDIEFUMENEH RIFTH 5. 2.3.2. HOFHEIC
B EDWTVMIEL L ZHfEGE U 7245, &y F=EE %
WML T BREMER L 206 4 13T _RTUKREI L e
Kofe, VY e 3T RTOBEMEMRIZI T, BRkEE S
BRI DI IZ B NTEFE L Lo 7.

F7z, BIRE UTRYD 5N 25L& DO 2 kae
IZDWTHERR L 72853, T X TOMGHMERRIZ W T, B
PERE A i 72 LD L WHERB( G 6Nz bk, ThEih

DFEMERER 71T Appendix 6 (28T,

RIS, BEEEEII OV, SareEslERZVnIZ
EEL A HERKE TN TUHEEEE A5 5 Z &N
UL %o 7z JAIIMGHTRR 2 OFE 27 5 sE O ik
30% F THEFAHP & VIl L 72 (Fig. 25 0%, & FE&). Z
NODORERED, WEMEFROYEIZ DN T, FHE L F255
DRPEFRR T A v TOFEHITED &, RACWICHINTT 2
Z&k L7

4.3. BEMHORE

S K OBBIEEEEFZR L 2 LT, BRELKEZ R
ETBHWDT a2 & Faiomd. 3.2.4. TN X
I, EBOTEBEZRNT 2 L RELARENT 5720, ¥
RO AR 7012, ¥ v FORREL FF Tk
KE AR TA3RELRHS. ¥V FORHPESVIEL &
3 &, ARSI 4 2 AR EE O #EE (NV %)
MET L, —BEOKE DT TR, HEEE 2 b
(15-17 um) # EBITE A< £ 5.

F 72, HETESFET T, 1ROKEDFEFISNT
3, WO EIZE ER2Z S 5. @R EETEICET S
WOHERQDE2-3MUMNICEREI NS, LoT, BEL
& biE, ZomBLAINTHE L FREIRE &2 BR$ 5 2 &2
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kovohs.

S, AFETIHE L THELZXR N F L THDO T4 VI
B 5 THEEGTE, BERABDORETINTHD, 20
BT, BEEPIZOMRL T & 2 mHE (B SR NV
15 —20%) ORENBETH - 7=, & TREE, 2
DOREAEERTIZEEVRIREBAOF LGN KE W, LiL,
Lol BETREOFN 2 6 £ 2 v v s b
ORIRAZMZE L, BERBER S EIZHA S & 5 1085 1 =i
WE DRI E % #E L 7z,

ZOESITULT, mEMICEEIENZBETIE, X—2
RSS2 HeT 20 - 25% DEIS TE TR 2 7R

M35 Z & & L7 Fig. 25 2B\ TG REHE 1% L 7-
AR 1 2 BRI e L O L 72,

FRUSR U 2 &R E &2 KL DD, SIlfA%E & iz
BRAERGWT, XM FATHO T4 VTR 5 g% 4 H
Jiti U7z 455, RGBSR R[ SN, &7z, MEEMEIC S E
DWW EMER SNz, ZOREREEO TRIZT, &I
B U 72 LARIEHIE O SHEIZIR & U CEE L 72 =M O
Ay = b EAWTZ OREA N L, KimE o fEEts
ALz 2 A, HIZEL L TEDEVHRETH B L N3
AR L THSZ LR N7z, BIRL 28kHE, N
F ACHREMMA XN T 5 (Fig. 26).

Specification No. 0 1 2 3 4
Addition of RC resin None Applied Applied Applied Applied
Contained ratio of RC resin* 0.0% 20.0% 32.0% 40.0% 50.0%
Paint Contained flake ratio (PHR)*! 15 PHR 15 PHR 15 PHR 15 PHR 15 PHR
specifications Non-volatizing material ratio after HIGH MIDDLE LOW LOW LOW
diluted by thinner (NV%)*2
Plasticity level (Inclination of approximation line) 2(-1.22) | 3(-0.73) | 3(-0.71) | 4(-0.38) | 4 (-0.28)
Results The area of design pattern 95 95 96 94 94
Appearance Initial gloss value*?
The area without pattern 95 97 98 97 96
Initial adhesion performance** Good Good Good Good Good
Water resistance** Good Good Good Good Good
Results Non-discoloring*® Good Good Good Good Good
Performance Durability against Gloss*” Good Good Good Good Good
accelerated weather
stress*s Adhesion performance* Good Good Good Good Good
Disorders of paint layers*® None None None None None
Results . . B .
Paintability Thickness of paint layers Good Good Fair Poor Very poor

*1 Ratio to the base resin

*2 The thinner is added until the viscosity reaches 13 second at 26 degrees in Celsius using Iwata-cup.

*3 Measurement is carried out using gloss meter and the detecting angle is set at 60 degrees.
(Equipment: Gloss meter, Micro tri gloss, BYK Additives & Instruments)

*4 “Good” denotes that none of the tiles are peeled off.

*5 Results are evaluated for the areas both with and without design patterns and the evaluation results shown in the table are the

total performances.

*6 Color difference 4E is measured using Spectrophotometer.
“Good” denotes AE =2 or less.
(Equipment: Spectrophotometer, CR-300, MINOLTA)

*7 “Good” denotes satisfying the requirement,
“Fair’ denotes barely satisfying the requirement and
“Poor” denotes unsatisfying the requirement.

*8 Disorders include checkings, cracks and blister. Those are visually observed.

*9 Whether or not the total thickness of sprayed base coat paint reaches the required thickness for hiding the primer layer under the

paint process in actual manufacturing.

Fig. 25 Test results
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Fig. 26  Final product with plastic coverings painted
by magnetically formed decorative painting

TUGEANET S 2 F 2 ERE O SV EE E Eo 720
12, MR RL A B U, fEkBeii & bk L C, 2 D
BB R§ LR A K0 & B 20 Ok e BETFED
BRAB I ko7, ZOMBIZET S, BENE, ko
OO T 2 &ML T, PLFOHIR A/ 7.

(1) ARRKIZH 53 5, KBEELORE AV %Kitk L,

Hi L 4 2 AR L XL O Rl ST & 7=,

(2) VHKIZRA B A G =X L &ML, BIEE 4 %57 (R
ZERMIZEBE X E 5200, BENDO 7L —2 O
FIRRE A & 22 L 7=,

BN 280k, BETFEORRBICEOTE, UFIORT

FLEOANE & HERE L 7=,

1. %k

(1) 7V =202, BVEHR OB :2.2), HEWHE
(L* il 50 LI L), BEREIEWEERIPE 2 FIv 5.

(2) & 7HtHE (RC BHEAI, 7158 10 TLLE) & v
T, WRHEE RO 2R oI s B &
H, 7L — 2 OB & ZFOFOEEEBINC D 2 RS R
YA FowB 45,

2. BWIFH

(1) FEBRLU2REZ (7L — 2 23 #h L, 7Lk
W5)EREL, ZThEBRGTFORE RO
HAbE TR FEBIEORNE (20-25% f2% £ T) %
PE L 7z,

(2) YV FOFMELEFEST S5 Z LT, NV% % 15-20% 2
FEIZERGE L 72,

LR TFE#HARDESLZ LT, HIEE LT, KD
O IREE AT DR A EBIT 5 T L BT E 2.

ZOHMORFIZ KD, X0 EKIIH Z& Fl S T 5 A
VESO A BRSBTS ZENTES LI
5oz,

it

AKHFIZEBNT, ZRKESEZWI1%E W27/ Thai
Kansai Paint Co., Ltd. /NFREHLER BIPE~X A ¥ P RSt
AR &G 5 s K 0 L L B E T

SE XMk

(1) REr&, 28 2857276 5 (1999)

(2) Frirfs, 5 2868948 4 (1999)

(3) http://www.konicaminolta.jp/instruments/knowledge/
color/part1/07.html

Appendix 1

FHDESDEALIZDNT

WDR A BT HROHMMIZIZIEIEHEDONHD,
FRBEDII BEFRIIFEDLSEDONICE>TEREFNE
7% 5. AW I 25RO Ml §I3RREEI T b
D, LZR->T, ThAEBIEERL Tdnan, LaL
BWIMA 6 ONOME i $ 254102, YW L 2P
WD ST RMATO—DiF, —EDINBH % WG L 72 IREIC
B3, BEmA, S BT ERE SR ITx LTl &
N2 (luminous intensity) Th b EEZ 5N 5.

Z 2T, FEFmZ WL, AHEICHO S 28T
R DWW D213 STHALRDHAL 2R LT Zeu,
L2L, EULIZD S E S5 TOWEWRNTH-TE, TD
FHITEHMIZ AL T 3581, dHlM 2 A3 %kb
N, £z, 29 L2HA A2 ST HALROHALICHRE S 5
20IiE, £ O, BMAMIEA B ETH 5. FEED
Wiz s nWTid, ZOMIEDEEITIREREETH D, »D,
Bizzn s #FE L THIEE %S/ & LT, AR TR
&9 L LTV BEFRMAZEIZT LT, il & I 7 flifil
HBZENTE RN,

KFRIZENTIE, BZabhzilloEe AL, L
REOEARWEMBA Z L 2HMIZH BN TS, L
25T, KOEDOHIHEZ Db DL, BETHREEE >
Twan, HIEDRS WL, L T, KOREDELD
B2 (ER)Thy, thi, WEoBLmele Ak % 4k
MHEHIIL TW 3.

2O LZZHIEMOE R A2 E 2, AUFZEIZE VLT,
e, THE Nz TRz llERSRIZO>VWTE, Z0F
FZOER, M2 HWTWS, 72, §l 2 138 M0
D &1, FHUES RO HAL TH 5 T 254121,
[eafg | & DAKLL, EIEAREDO A T/R L, FEAEH
RANDIEINI B 285> T0AEWY, ZOXSIZ, fho#k
LIRS, BHRES [ ] & 21 THE | T, & LK<
BEZRINTORIEITE DeE], [HE] 2 0, %
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Appendix 4
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o s & Mm%, @i 7 b (ELF MAGIC ver.
3.40, EIf Co., Ltd.) ZHHWTY I 2L — b L7 I H
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Table 5 Comparison of measurement value and
simulation result

AA’ Actual Simulation MeaSL_th_ement value
(mm) measurement (10°T) _ d|V|Qed by
(103T) simulation result
0.0 1.55 1.66 93.37%
25 3.89 3.99 97.49%
5.0 5.09 4.84 105.17%
7.5 5.25 4.91 106.92%
10.0 5.16 4.83 106.83%
12.5 5.13 4.81 106.65%
15.0 5.22 4.88 106.97%
17.5 5.41 5.03 107.55%
20.0 5.65 5.20 108.65%
22.5 5.67 5.17 109.67%
25.0 4.92 4.41 111.56%
27.5 2.65 2.34 113.25%
30.0 0.00 -0.01 0.00%

Simulation software : ELF MAGIC ver.3.40, ELF Co., Ltd.
Measurement equipment: Magnetic flux density meter
(Tesla Meter, TM-601, KANETEC Co., Ltd.)
- Measurement points and conditions
(1) The positions located on the A-A’ line at Fig. 21 and the
height is 5.0 millimeters.
(2) The magnetic flux densities in vertical direction were
measured.
(3) On the side of North Pole of the magnet sheet polarity.
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Fig. 27 Comparison of measurement value and
simulation result
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