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Abstract— Researches to preserve and restore the remaining fabrics as costume heritages have been carried out.
In this study, in order to artificially restore an excavated silk fabrics, degummed silk fabrics and safflower dyed
silk fabrics were prepared for an experiment. These fabrics were photo-degraded by the Xenon arc beam to have
various strength retention(100%, 80%, 60%, 40%, 20%). The fine structure and physical properties of Xenon arc
treated fabrics were investigated with various techniques such as tensile test, weight loss, wide-angle X-ray
diffraction, yellowness, color, SEM etc. Tensile strength and the crystal diffraction intensity of silk fabrics decreased
as Xenon arc beam treatment time increased. Weight loss increased slightly. Strength retention was decreased as
the Xenon arc beam treatment time goes by. (Yellowness of the undyed silk fabrics and L* of the dyed silk fabrics
increased. Whiteness of the undyed silk fabrics and b* of the dyed silk fabrics decreased.) SEM results of the silk
fabrics treated Xenon arc beam show that surface was a little damaged.
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Fig. 1. Tensile strength(Kgf) and strength retention
plotted against various treatment time for two kinds
of silk fabric.
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Fig. 2. Weight loss change(%) plotted against
various treatment time for two kinds of silk
fabric.
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Fig. 3. WAXD diagrams of the undyed silk
fabric with various strength retention.
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Table 1. Amino acid composition of the undyed silk fabric with various strength retention
Strength . .
retention(%) Asp { Thr | Ser | Glu | Gly | Ala | Val | Lie | Leu | Tyr | Phe | Lys | His | Arg
100 219 | 150 [1256 | 108 [ 32852853 | 309 | 87 97 | 985 | 117 | 35 9.8 9.0
80 222 | 146 (1177 ] 193 | 3221|2811 30.7 | 9.0 92 | 831117 | 34 9.0 9.0
60 217 | 142 |1181| 19.2 [3291|2914| 31.1 | 88 88 | 784 | 116 | 3.2 8.8 8.8
40 20.7 | 139 |1208 | 98 |314212768 | 30.7 | 89 87 | 782|115 | 3.0 8.6 8.6
20 215 | 13.8 | 1153 | 188 | 320.6 {2853 | 306 | 8.7 81 | 709 | 115 | 31 8.7 8.7
Table 2. Amino acid composition of the dyed silk fabric with various strength retention
Strength .
Thr 1 V. L Phy i
retention(%) Asp Ser | Glu | Gly | Ala al | Lie eu | Tyr e | Lys | His | Arg
100 216 | 145 | 1284 | 106 3383|2969 323 | 9.0 96 | 970 | 121 | 38 | 112 | 91
80 205 | 139 [1222| 89 (323.0(2819 313 { 9.0 91 (919 | 116 | 35 6.9 8.5
60 21.0 | 139 {12321} 10.8 [3208 |280.6| 326 | 9.0 88 | 912 | 116 | 36 | 129 | 86
40 214 | 135 |1236| 108 [3226 (2871|314 | 89 | 86 | 829 | 116 | 35 | 134 | 85
20 211 | 134 (1209 | 10.2 { 3239|2894 | 309 | 88 81 | 769 | 114 | 33 9.7 8.2
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Fig. 5. Yellowness and whiteness of the undyed
silk fabric with various strength retention.

Table 3. Color of the dyed silk fabric with various
strength retention

entony | U | * | v | aE
100 56.082 | 37.078 | 28.835 0
80 71.601 | 16.226 | 22.460 | 26.029
60 73.623 | 13.444 | 19.857 | 29.702
40 75110 | 10.763 | 20.063 | 32.692
20 79.066 | 5597 | 17.787 | 39.445
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Fig. 6. Morphology variations of the undyed silk fabric
with various strength retention.

Fig. 7. Morphology variations of the dyed silk fabric
with various strength retention.
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