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Development of the Urushi Processing System by Ultraviolet Irradiation Method
Yu Myojin*! and Yuki Hashimoto™

Abstract --- Urushi (Japanese lacquer) is a natural material that is not only has decorative
beauty but also has many useful features for engineering field, such as electrical resistance and
water resistance. In this research, we have created electronic circuit using Urushi as an insulating
material and structure (Urushi Circuit). In addition, we indicated that it is possible to provide
the interactive features while enjoying original beauty and texture of Urushi. We aimed at a
multilayered circuit to create a high performance Urushi Circuit. Thus, we proposed and
developed an Urushi processing method (Ultraviolet Irradiation Method) by ultraviolet light
(UV). In this paper, the accuracy of the verification experiment is enhanced to improve the
processing accuracy of the Ultraviolet Irradiation Method. Based on our data, we created a
model to describe Urushi dissolved to facilitate good reproducibility and controllability. Next, the
reproducibility of our model was verified by performing UV irradiation tailored to the target
value. Further, we fabricated an Urishi Dissolution System using Ultraviolet Irradiation Method.
We confirmed the feasibility of our system by performing UV irradiation tailored to the target
value at optional positions.
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Fig.1 Structure of Urushi Circuit
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Fig.2 Idea of multilayered Urushi Circuit
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Fig.3 Water-driven Urushi Circuit
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Fig.4 Makie type Urushi Touch Interface[11]
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Fig.5 Schematic view of Urushi peeling method[13]
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Fig.6 Fabrication procedure of Cover type Urushi Touch
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Fig.8 Degradation model of Urushi by outdoor exposure[18]
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Fig.9 Fabrication of an Urushi Circuit (Ultraviolet Irradiation
Method)[4]
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Fig.10 Two-layer Urushi Circuit[4]
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Table 2 Irradiation duration based on the spot diameter[10]
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Fig.19 The influence on the measurement due to the difference

in the dissolution range by the focal position of the ultraviolet

light
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Fig.20 The influence on the measurement by particles
contained in Urushi
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Table 5 Irradiation duration required for the target value
(row: irradiation spot diameter, line: target value, cell:
irradiation duration (min))

B2 [um] | 1.92 |3.84| 577 | 7.69 | 9.61
g | ©2.0mm [min] | 451 | 9.01 | 1351 | 18.02 | 22.53
i | ©1.5mm [min] | 253 | 5.07 | 7.60 | 10.14 | 12.67
£ [ @1.0mm[min] | 1.13 | 225 | 338 | 451| 563
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Table 6 Error between the target and measured values
(row: irradiation spot diameter, cell: error [%])

HiZ{E [um] | 1.92 | 3.84 | 5.77 | 7.69 | 9.61
®2.0mm[%] | 22.89 | 273 | 6.20 | 0.62 | 5.21
4 | @15 mm o] [ 43.70 | 7.29 | 2.30 | 9.08 | 364
% o1.0mm[%)] | 41.75 | 436 | 0.73 | 355 | 5.99

R7T FHREGT - RBHE, 1518 BEE 1.92um ZFR<E
¥ERE, 2 5| B - RBREARDTHIRE)
Table 7 Average error (row: irradiation spot diameter, first
line: the average error expect for the target value 1.92 pm,
second line: the average error of the entire experiment)

1.92um REZBR<S | 1.92um Rz de

2.0 mm 3.69% 7.53%

4 | ©15mm 5.58% 13.20%
% 910 mm 3.66% 11.28%
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Fig.21 Urushi Processing System
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Fig.22 Block diagram of Urushi Processing System
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Fig.23 left: GUI of remaining irradiation duration, right: GUI
of mouse input
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Fig.24 Test piece in Urushi Processing System
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Fig.25 Configuration of repeat accuracy verification
experiment in the XY stage
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8 XV, M0 URE L 13 x il 7 A1 B K 0.064mm,
y B 5 A2 K 0.078mm L7ro7-. 2877 MR IR
D FEYE R D O F i FNL B FF A 221 — AV IS
0.10~0.25mm THDHZENB[22] , A AT LD K
UK EEITRRZERIH N CTh LM MRS Iz, L R,
BRI L2 AT M LD EALE A~ DRI A3 &
VRS TRIBE THH L /RENTZ.
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Table 8 Repeat accuracy for optional position

DK USEEE ([mm], [mm])
(275, 120) (0.064, -0.078)
o |00, 120) (-0.032, -0.050)
{fxam;ﬁ (325, 120) (0.010, -0.038)
¥ (275, 150) (0.021, 0.014)
(275, 180) (-0.053, 0.036)
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Fig.26 Overview of Urushi processing experiment
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Table 9 Error between target and measured values for the
irradiation spot diameter 1.0 mm

BiE(E [um] 192 | 3.84 | 577 |7.69 | 9.61

FEHME [um] 221 | 424|590 | 741 | 9.75

BAEMIZ%4% | 15.09 | 10.21 | 2.30 | 3.60 | 1.44
RFE (%]
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