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Table 1 Experiment lamp

s i B2
1 ERCO ogotec LI HAT (LED 12W 3000K)
2 ERCO ogotec BLIA T (LED 12W 4000K)
3 Ultras Original #3547 (LED15W3000K)
4 Ultras Original #3547 ( LED15W4000K)
5 Ultras Circle #IEHHT (QT 100W 15 25 47])
6 OSRAM 14W Z564T 3000K
7 OSRAM 14W %564 4000K
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Fig.1 Color difference of caesalpinia sappan dyed sample
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Fig.2 Reflectance curve of caesalpinia sappan dyed sample
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Fig.3 Spectra for experiment
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Table 2  Unit energy absorption and reaction

energy of different lamp

AL RE R

7 W RE R/

AT mW-cem™2-1x" mW-em?2 . Ix7!
ERCO LED 3000K 2.40 x10 3 1.21 x1073
ERCO LED 4000K 2.41x1073 1.49 x10 73
Ultras LED 3000K 2.42 %1073 1.30x10 3
Ultras LED 4000K 2.45 %1073 1.59 x10 73
Ultras pa 34T 3.13x1073 1.20 x10 73
OSRAM 55647 3000K 2.22 %1073 1.21x1073
OSRAM 3&5/64T 4000K 2.40 x10 73 1.56 x10 73
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Table 3  Discoloration factors under different experimental conditions
ERCO LED ERCO LED Ultras LED Ultras LED Ultras OSRAM Z&Y¢64T OSRAM Z85¢4T
3000K 4000K 3000K 4000K Y] 3000K 4000K

AsEEF/h~! 6.31x107%  8.18x1073  7.57x1073  8.49x107% 5.15x107% 5.15x107? 6.59 x10 73
A‘/~¥ \/,
LR MR/ 1x 1468 1551 1880 2160 2058 714 807

AEETF/h~t 9.10x1072 9.30x1073  8.50x107%  9.22x107%  6.75x107% 4.8 x107? 5.61 x1073
5
B HERE/1x 4140 2530 2780 3530 2590 639 711

A EF/h~t 1.03x1072 1.20x1072  9.93x107%  1.18x1072 5.23x107%* 8.72x107? 9.45 x10 73
5=t X
K B RE/ 1x 790 729 711 878 739 635 684

AwEF/h~ 7.07x107%  7.08x107%  7.05x10"*  6.77x107*  3.38x107%  6.03 x1073 6.40 x 1073
AU R

M EE/ 1x 341 348.7 342.7 347.7 357 290.3 350.7

EFET/h™ 5.65x1073  6.13x107°  5.33x1073  5.69x107%  5.54x107°  2.80x1073 2.64 x1073

2B HAK
HERE/Ix 1774 1742 1778 1831 1591 243 319

AT /h~! 9.48 x10 73 1.04 x10 72 4.73 x10 73 6.57 x10 73
PR _ _ _
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Table 4 The ratio of discoloration factors in every batch
experiments with Ultras halogen lamps at the same

experiment batch

=4tk EAUIEIR/ ¢
ERCO LED 3000K 1.97 2.09
ERCO LED 4000K 2.29 2.09
Ultras LED 3000K 1.90 2.09
Ultras [ 24T 1.00 1.00
Ultras LED 4000K 2.26 2.00
OSRAM %567 3000K 1.67 1.78
OSRAM #236] 4000K 1.81 1.89
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Table 5 The ratio of discoloration factors in every batch experiments with OSRAM

fluorescent lamps 4000K at the same experiment batch

H—dtk HHR B =K EHLEIRYN ALK K

ERCO LED 3000K 0.96 1.62 1.09 1.10 2.14 1.44
ERCO LED 4000K 1.24 1.66 1.27 1.11 2.32 —
Ultras LED 3000K 1.15 1.52 1.05 1.10 2.02 1.58
Ultras LED 4000K 1.29 1.64 1.25 1.06 2.16 —

Ultras p 1T 0.78 1.20 0.55 0.53 2.10 0.72
OSRAM #%3:%T 3000K 0.78 0.87 0.92 0.94 1.06 —

OSRAM #3:XT 4000K 1.00 1.00 1.00 1.00 1.00 1.00
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Table 6 The ratio of fluorescent lamps’ discoloration factors in every batch experiments with the fifth experiment batch

St Atk 55 =t ERLLERYN ST SR
OSRAM 5£J64T 3000K 1.84 1.74 3.11 2.15 1.00 —
OSRAM %£364T 4000K 2.50 2.13 3.58 2.42 1.00 2.49
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The effect of museum lighting on fading of Caesalpinia sappan dyed silk

XU Fang — yuan', WU Lai — ming', SHI Chao —ou’, HE Bin®
(1. Key Scientific Research Base of the Museum Environment, State Administration for Cultural Heritage, Shanghai Museum ,

Shanghai 200231, China; 2. East China University of Science and Technology, Shanghai 200237 , China)

Abstract: Caesalpinia sappan (sappan) is a commonly used ancient red vegetable dye. With the aim of protecting
sappan wood dyed silk, the effect of light on fading was investigated by light aging tests. The lamps tested are those
commonly used in museums, and include LED, fluorescent and halogen lamps. To evaluate the effects of both light
and other environmental factors, a discoloration factor index system is established. The results show that the discol-
oration effect of LED lamps is greater than the effects of conventional halogen and fluorescent lamps; the discolora-
tion effect of low color temperature is slightly less than that for high color temperature lighting; also the higher the
illuminance, the bigger the discoloration effect. Other environmental factors also have a great influence on discolora-
tion. The use of suitable halogen,or low color temperature fluorescent lamps and LED lighting for Caesalpinia sap-
pan dyed silk showcases. The level of illumination of showcase lighting should be controlled. Meanwhile, other en-
vironmental factors in showcase can not be ignored.

Key words: Museum lighting; Caesalpinia sappan; Dyeing silk; Fade effect; Discoloration factor
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