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(Aging—Time Dependence of Color Rendering Index of a LED Lamp for Lighting)
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Abstract

We measured color rendering index(CRID) of a LED lamp for lighting for aging—time. We chose bulb
type white LED lamp six samples and halogen lamp one sample and applied 220V, 60Hz to all the
samples for 1,000hours at ordinary temperature. The CRI was measured every 20hours and the CRI

change of the LED lamp was compared with the halogen lamp's CRI change. As time goes, efficiency of
the halogen lamp decreased and the CRI maintained uniformly. The other hand, efficiency of the LED
lamp decreased but the CRI increased. The CRI of the LED lamp has been stabilized since 600hours. The
CRI change of the LED lamp was analyzed with a spectrum, color coordinate and color temperature.
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- Integrating sphere diameter : 40inch(1m)
- Wavelength range : 380nm~780nm
- Wavelength accuracy : +0.3nm
- Wavelength repeatability : £0.1nm
— Spectral resolution(Band pass) : 1nm
— Chromaticity coordinate accuracy : +0.001
— Photometry accuracy : +4%
— Photometry repeatability : 1%
— Test parameters
: Chromaticity coordinate, (x, y) and (u, v)
: Color temperature
: Rendering indices
: Peak wavelength and FWHM
: dominant wavelength
. Efficiency etc.
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Fig. 1. Measurement system
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Fig. 2. Efficiency change of LED lamp for lighting
and halogen lamp for aging—time
(normalization)
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Table 1. Efficiency and CRI change amount of

LED lamps for lighting and a halogen

lamp(Ohour — 1,000hours)

Efficiency CRI
(Im/W) (Ra)
788 — 682(-135%) | 49 — 186(+4.9%)
17— 128(-63%) | 729 — T48(+2.6%)
67.6— 649(-4.0%) | 70.1 — 715(+2.0%)
598 — 596(-03%) | 692 — T04(+1.7%)
( )
( )
( )

LED lamp # 1(75W)
LED lamp # 2(5.8W)
LED lamp # 3(8W)
LED lamp # 4(TW)
LED lamp # 5(7TW)
LED lamp # 6(5W)
halogen lamp(100W)

780~ 783(+04%) | 692 = 70.0(+1.2%
504 - 574(-34%) | 6.1 — T76(+2.0%
147 - 140(-48%) | 9.2 — 9.9(-0.7%

Spectrumof LED lamp # 1

(intensity) for aging-time
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Fig. 4. Spectrum change of LED lamp for lighting
# 1 for aging-time
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Fig. 5. Color coordinate shift of LED lamp for
lighting on chromaticity diagram
(Ohour — 1,000hours)
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Table 2. Real spectrum change amount of LED
lamp for lighting # 1 by aging-time

o
n>
=

(480nm ~680nm)
" ,
pea FWIHM dominant . tOtE.ll .
hours | wavelength wavelength |luminous intensity
L (nm) L
(intensity) (nm) (intensity x nm)
o | M e | s 181562
(10.09) ’ m
541
500 T 1 | 4869 171142
(8.87)
44,
pooo | M g | gsam 1,68851
(847

Colortemperature and CRI's tendency change
of LED lamp # 1 for 1000 hours aging-time
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Color temperature and CRI's tendency change
of LED lamp # 4 for 1000 hours aging-time
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Color temperature and CRI's tendency change
of LED lamp # 5 for 1000 hours aging-time
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Color temperature and CRI's tendency change
of LED lamp # 6 for 1000 hours aging-time
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Fig. 6. Color temperature and CRI's tendency
change comparison of LED lamp for
lighting
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Table 3. Color temperature change amount of LED

lamps for lighting(Ohour — 1,000hours)

Color temperature(K)
6,002 — 6,672(+11%)
5,392 — 5,650(+4.8%)
6,003 — 6,247(+4.1%)
5,942 — 6,126(+3.1%)
5770 — 5,942(+3%)
5,663 — 5,937(+4.8%)

LED lamp # 1(7.5W)
LED lamp # 2(5.8W)
LED lamp # 3(8W)
LED lamp # 4(7TW)
LED lamp # 5(7W)
LED lamp # 6(5W)
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