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Influence of the Difference in the Manufacturing Process Depending on the Shape
of Gold Powder Used for Makie Crafts on Color and Sparkle
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This paper describes about the analysis of color and sparkle for makie crafts. The makie expert can
express various colors and sparkles by precisely choosing the shape, size and amount of gold powder.
The factors of that characteristic color and sparkle have not been investigated until now. We focused on
a solid powder and a thin powder those are most widely used as gold powder for makie crafts and made
some makie test pieces by the traditional manufacturing process. The colors of those test pieces were
evaluated by using a spectrophotometer and the surface of them were observed by a digital microscope.
As aresult, it was found that the honing surfaces of gold powder were partially exposed, and the scattered
light from gold powders sinking in urushi layer were passing through the urushi coating in makie crafts.
It was shown that these phenomena are the cause of the unique color and sparkle of makie crafts.
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Thin gold powders

Solid gold powders

Fig. 1 An example of makie crafts. The color and texture are
changed by choosing the shape and size of the gold powder.
The places sprinkled with the solid gold powder are felt flat and
bright gold color. The places sprinkled with the thin gold
powder are not only reddish brown color overall but also
sparkling.
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Fig. 2 Commercially available gold powders for the
makie crafts. We are not able to get any information
other than shape and powder No. from the package.

1100 pm

(b)

Fig. 3 Microscope images of gold powders for test pieces.
From the state of the shadow of light, it can be seen that the
particles in (a) are three-dimensional and the particles in
(b) are flat. Since the particles of (b) are flat, it can be seen
that they overlap at the part of the arrow. (a) Solid powder
No. 14, (b) thin powder No. 1.
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Fig. 4 Determining process of the apparent particle
size. The shape of the particles was regarded as an
ellipse, and the diameter of a circle with the same area as
that of the ellipse was considered as the particle size. (a)
Extraction of particle edge, (b) determining the length
of the major and minor axes, (c) elliptical approxima-
tion of particle shape, (d) apparent particle size.
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Table 1 Comparison of measurement results of apparent particle
size.

Table 2 The purposes and colors of urushi used to make the test
pieces.

Apparent particle
. . Number size [um]
Shape Pollzlvder Mlgroscoplc of particles Standard
0. image i
eviation
All  Top 95% from the largest
A 29 27 51 15
13 B 27 26 53 13
. C 27 26 49
Solid
A 14 14 71
14 B 20 20 70
C 21 17 72 10
A 37 34 62 19
1 B 35 32 63 14
. C 35 33 56 18
Thin
A 27 25 89 25
2 B 13 12 94 17
C 14 13 96 19

ML, WRRICERZNES 2 2 & THImkEIC L2,
D _FICHRE LB 2 131 TIRE GO BT Mez
i, WY 2ENICERE 40 mm O MBI —RR IS S
ZRESMT 7. BN L 788, S ST L 2B
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5. Ak, MrEo B o R B2 ENE D =
R, MziEIER, KTRIZIELZ, 512tk
B2 AR, LR EINIRL 78, ST
KHiz & B IRZTw, ot ke Lk, ZruckH
L TRy CId, B cer 2 EsE S, TRl
ZWHE L 72421, REODHEGZIHD 57201 LED &%
gz Haate, B D BROUZBRICIE TR 277,
B HIE IR TR CRRO MR B2 ESE L 720

E-urushi & Nashiji-urushi
Gold powders

Roiro-urushi
PMMA board

Diluted
nashiji-urushi

Solid gold
powders

poY

Thin gold
powders

Type of urushi Purpose Color tone
Roiro-urushi Base Black
E-urushi Rough design Dark yellowish red
Nashiji-urushi ~ Rough design, Coating Yellowish red
Uwazuri-urushi Coating Dark reddish brown

I, B E IR, EREDEPSERmMICIZEALES &
v, F7, DEOHE TR S, TR E X 05T
Hiky & b1z, SO—BBEHL TV L RAREE & 5,

SERA QBRI L 2o fE, Hi&, &% Table
2ICE D5, MEERTERA, REERXRVATIHTH .
BRGSO T 2R AR E R &L, 2
nZENEOD o it L Bansh o fokfetaTch s,
O B EORMIZ, BATICEBY 2BLEAKIGICX S
bOTH D, HHRICHHT 2HICIE, HEAROOADS
v, WOBHEREAT 2B OBEPREICIDEL S
23, BIFBEWENE L, FIC gL B BEREE
HWoTEYHZBEEL LTV,

EMEEET 27200, BEOBANEE Table 3 I2F &
5, HETlx, BERERLCTOWEIHIRE R &L
BRHEEQATEAL TVEI LS, HHLETNTOR
DB DOHIHE L2 52 TwE EPHTE S, &
ZLATFHmIcE TR, REECEAIN T2 EED
BERMETRETIZEALEESRLELTLE) 22, |k
B EPIHEOORICE 2 BB o &L 72,

BE L 2R RBER O/ 8%, Fig. 6 1R, A4l
P14 F DM 2 L 73R, 42315 DRk %
AL 7zilh Th 5. &6 6 baMmAKDaRIZFEL T
HH0Y, BLFHIR & L 7-5RBR R 019 1%, Ak &
L7l X0 bARAMC A 2,

Honed surface

Uwazuri-urushi

728 X
N AT at10181 010

Fig. 5 Manufacturing process of makie test pieces. This process is same as that of real makie crafts. There are some
gold powders exposed on the surface. In the case of thin gold powders, no #wazuri-urushi remains on the makie surface.
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Table 3 The number of coatings to fix the gold powders.

Number of coatings to fix

Shape POI:}V der the gold powders
0.
Nashiji-urushi Uwazuri-urushi
. 13
Solid 1 4
14
. 1
Thin 3 3
2

| I|111 L ‘ | ‘\.‘HHUHI‘HH|H\I|iHllHH}iH

o 2 30 40 50 6 70 80 90 |00 1o 120 130 140 |50

Fig. 6 Appearance of typical test pieces. The left is a test
piece using solid gold powder No. 14, and the right is a test
piece using thin gold powder No. 1. The color of left test
piece is gold and the color of right test piece is more reddish
than the left one.
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Fig. 7 Optical arrangement and optical geometry of the spec-
trophotometer (Konica-Minolta, CM-700d) which we used.
We can switch the measurement mode between SCE and SCI
by opening and closing the shutter. SCE and SCI are mode in
which specular reflected light is removed and mode in which
that is included, respectively. We measured with an observa-
tion condition set to the 10 deg. field, and a light source set to
the D65 illuminant.
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The area of makie

Test piece

Fig. 8 The measurement points in the test pieces. The place
of the number is the measurement point. Seven points were
evenly measured from the entire makie area.
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Fig. 9 Comparison of measured lightness data for each
powder. It can be seen that the lightness data of the same
shape of powder show the same tendency regardless of the
powder No. L* values by SCE are higher for thin powder than
for solid powder. The increase of L* value from the SCE to SCI
in solid powder is greater than in thin powder.
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Table 4 Measured CIE-L*a*b* parameters under D65 illuminant by use of SCE mode.

L* a* b*
Powder
Shape N Standard Standard Standard
0. Mean . Mean . Mean .
deviation deviation deviation
Solid 13 22.94 0.22 12.52 0.14 24.04 0.45
oli
14 24.21 0.52 9.75 0.24 22.61 0.27
Thi 3441 0.35 27.66 0.24 51.45 0.48
in
2 31.15 0.26 25.51 0.22 44.27 0.36

Table 5 Measured CIE-L*a*b* parameters under D65 illuminant by use of SCI mode.

L* a* b*
Powder
Shape N Standard Standard Standard
0. Mean o Mean . Mean .
deviation deviation deviation
Solid 13 45.36 0.39 9.67 0.09 21.06 0.32
oli
14 46.23 0.55 8.70 0.14 20.81 0.34
Thi 42.98 0.27 21.67 0.18 26.43 0.35
in
2 41.37 0.26 18.96 0.16 22.61 0.32
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% Solid powder
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3 i, Thin powder
‘é 20 o SCI
o Solid powder
5 sCl
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0 10 20 30 40 50 60
Chromaticity a* (Red)

Fig. 10 Comparison of measured chromaticity data for each
powder. It can be seen that the positions of powders of the
same shape show the same tendency regardless of the powder
No. In the solid powder, there is almost no difference between
chromaticity by SCE and that by SCI. Compared with the solid
powder, in the thin powder, the chroma of SCE is much higher
than that of SCL
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HLTw2E0E, (a) OMMEBEAL ZREBR DIE)
23, (b) DELTHU A L 22iBR X D b & o7, &
MBTH L T3 UNDRZFICHE D72, A
Wy i L 7B Tk, BEORDAHIPH BT E
7o, ZAUTH LT, By & T Lo aBRh T, 3
N D K H AP 2> D BHI I Bl58 T & /e,

BIERE R E R 2 03235 % & 2, 4 M
DB OBIZRER S, RSB LT 51
EROOBEDRZ 2B ZNZENOE G E KD, A% il
U 7R & ALty 2 i U 723 & i % 2
1T L 7. Fig. 11 OBEMEBIHBRIC BT, FIEFCRM
IZBMDEE I L Qv 25K & SO0 ED L Z 2 I % 1
T BALEEE i L 2 Wik %, Fig. 12 (2R, KEp3FRm

Fig. 11 Microscope images of the makie test piece surfaces.
Test pieces of solid powder have a larger area where gold is
exposed on the surface than those of thin powder. In images
of thin powder, many gold powders sinking in the urushi can
be seen. (a) Solid powder No. 14, (b) thin powder No. 1.

Fig. 12 Images with emphasized the area where gold is
exposed on the surface and the area where black colored
urushi can be seen. Light blue and Red mean the areas where
the gold surface is exposed and where the black colored urushi
can be seen, respectively. (a) Solid powder No. 14, (b) thin
powder No. 1.

BRDETH LT 25, RESBEDEVEZ T2
W (7 = 7ICIERIE A 7 —TRR) Tho, &illhic
XL C Fig. 8 ® 7 sl &1 2 PAMEHRINI{SR % S L, Fig. 12
R U 2RI 2 47, RIANC S DYE I L T 2 5
E R DEDILZ T 25 E NI O 2 H G %
B L7455 % Table 6 I % & 5, REICEHEHEHIL
TV AHIROENGIE, Kbz i L 7258 Tix 20% 2L
hdH DI T, Bz L 2R TiEh
1~2% EREBRBODDH -7, Fio, BEOOBBEZI T
2O E G, A EMEH L 7238 T 30% TH %
DITH LT, Bk 2 L 725 T3 10% &, AL
WMa L 723 h DI B3 fFIFEEro7. ZheoD
FEIRLAAME, BREICILA TV EmET TR A T 5

Table 6 Percentages of the areas where gold is exposed and the areas where black colored urushi can be seen.

sh Powder Areas where gold is exposed (%) Areas where black colored urushi can be seen (%)
ape
P No. Max Min Mean Standard deviation Max Min Mean Standard deviation
Solid 13 23.1 18.9 21.0 1.5 33.2 25.2 29.9 2.7
oli
14 29.1 19.0 244 3.1 35.8 28.2 32.1 24
. 1 1.1 0.8 1.0 0.1 14.3 9.3 11.8 1.8
Thin
2 2.1 1.1 1.6 0.4 14.8 11.1 12,5 1.1

50 % 55 (2021)
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(a) (b)

Fig. 13 Microscope images of the makie test piece whose
gold powder is thin powder No. 7. It can be seen that the
shapes of the exposed gold surface are elongated. Some gold
powders are crumpled, therefore the gold exposed surfaces
have complex shapes. (a) Example of elongated shape, (b)
example of complex shape.
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Fig. 14 Simplified illustration of makie cross section. As the
surface is honed, the area of exposed gold surface becomes
larger in the solid powders than in the thin powders. (a) In the
case of solid powders, (b) in the case of thin powders.
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