Journal of the Korea Academia-Industrial https://doi.org/10.5762/K A1S.2018.19.10.339

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 19, No. 10 pp. 339-345, 2018

t}= A3 UV-LED A3ty F8)e] A=A o3 AT

A, P, s
‘gt ICT§% 1deuA OE?L, o) dllell 2, *lF it RS skt

XY

A study on the curing characteristics of multi-concentrating UV-LED
Curable Coating

Chan-Gwon Jung', Beom-Su Kinr¥, Dae-Hee Park™
'ICT Fusion Green Energy Research Institute, Wonkwang University
’CEO, SongBaek E&S Corporation
*Department of Information Communication, Wonkwang University

oF B =80 7|Eo| ¢ 14-e] UV(Ultraviolet: A+9]A1)-LED(Light-Emitting Diode) 74318 38 Wiy @2 uv 9%
oA E2tE= LEDE 33 ths F34 UV-LED 7438ty 3:'el 73t 540 s d7-8kdeh. ZH2t 365nm, 395nm,
420nm, 450nm T 7] UV-LED 39& ARt 39| 35, A2 5 3 548 F481eH, Ee UV-LED 34
of sl At £ sl #4S Fote] 53 3ol tisk LEDE HA3E Aalsisith thabd uv Fde] SHEHUS
S A3 s s AR A8 B dSsion AA A L AZE Sk W g4k s Slel 47
o] LEDE H#AIA sdg AA1elA thabde] 4, 145 = multi-spot B2 BES A& ste] 4 2§ 208 Gesto]
AatAe] Hae 9 g, Y FFrE 2 %*SPOM ZAEA S} FT-IR 4] H] 5 o] &ste] F9 Z3tet Ui A3t s
Hul BAskiek 2 23 @l 938 T UV-LED 43143 33 multi-spot4]o] T 2 |5 23l o] EAJo] HolyS
glgh 4= gtk

Abstract We investigated the curing properties of cured coatings for a multi-focal UV-LED. The coatings are for
LEDs that operate at multiple UV wavelengths, unlike conventional single-wavelength UV-LEDs. Using UV-LED
light sources with wavelengths of 365, 395, 420, and 450 nm, we analyzed the optical characteristics such as the
direction of light flux and light source. We also analyzed the curing characteristics at each UV-LED wavelength to
optimize the LED for composite wavelengths. The curing performance state was predicted through computer
simulation for when the multiple wavelengths of UV light sources are superimposed, and then actual LEDs were
designed and fabricated. To improve the internal high-speed curing, a multi-spot module was fabricated, in which each
LED is condensed, and multiple wavelengths are synthesized and condensed at the same position. The adhesive
strength, surface hardness, and internal hardness of the curing agent were tested by varying the wavelength
combination conditions. The surface hardening and internal hardening were compared and analyzed using a hardness
tester and FT-IR analyzer. As a result, the characteristics of the surface and internal hardness were improved by a
multi-spot method in which four wavelengths were overlapped in a UV-LED rather than a single wavelength.
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Fig. 1. Design of Package
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Fig. 2. Manufactured UV-LED module
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Fig. 3. Electrical and optical characteristics of UV-LED
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Table 1. Properties of Electrical and Optical for
packages 365[nm], 395[nm], 420[nm], 450[nm]
No. 1 2 3 4
Type[nm] 365 395 420 450
Source[mA] 500 500 500 500
VI [V] 3.97 3.74 3.20 327
Wp [nm] 368 395 4209 439.6
Wd [nm] 596.6 411.9 433.4 445.6
Fw [nm] 15 17.2 15.7 17.1
We [nm] 367.5 396.2 421.2 439.3
dc [mW] 409.3 346.7 411.5 11131.4
2.2 Multi—spot UV—LED ®& +x A7
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Fig. 6. Simulation of Multi-spot 3D module
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Table 2. Samples of UV-LED multi-wavelength

No. Condition
A 365[nm]+395[nm]+420[nm]
B 365[nm]+395[nm]+450[nm]
C 365[nm]+420[nm]+450[nm]
D 365[nm]+395[nm]+420[nm]+450[nm]
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