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ABSTRACT: The work aims to study the influence of salt/water ratios on the appearance and developing rate of mural disrup-
tion in a nondestructive testing (NDT) method. Disrupted mural samples of nine salt/water ratios were made and disposed in the

temperature and humidity chamber for wetting-drying cycle test. Digital photos of the mural samples after each cycle period
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were analyzed by virtue of Matlab software and self-programming software, so as to obtain 3D distribution diagrams and quan-

tized data at sample surface height. During the studied time range, the sample with salt/water ratio of 1:10 was subject to no ob-

vious disruption damage. The samples with salt/water ratios of 2:10 and 3:10 were subject to the disruption damage similar to

that in Mogao Grottoes. The samples with salt/water ratios of 4:10, 5:10, 6:10, 9:10, 11:10 and 13:10 were subject to cracking

and flaking in pigment layer, then falling off of base layer and pigment layer. Developing rate of the mural disruption was

time-phased. The higher the salt/water ratio was, the more risk of mural disruption damage and developing rate would be. Com-

bining the damage developing morphology with Matlab software is a nondestructive and quantifiable method of obtaining the

development model and rate of mural disruption.
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Tab.1 The content of salts in the samples

K Piiitle ‘

NaCl Na,S0, KCl NaNO; Na,CO; CaSO, i +u
1:10 0.35 0.69 0.02 0.03 0.19 0.05 10 100
2:10 0.69 1.38 0.05 0.05 0.38 0.10 10 100
3:10 1.04 2.08 0.10 0.08 0.57 0.15 10 100
4:10 1.39 2.77 0.09 0.10 0.76 0.20 10 100
5:10 1.73 3.46 0.12 0.13 0.95 0.25 10 100
6:10 2.08 4.15 0.14 0.15 1.14 0.30 10 100
9:10 3.12 6.24 0.21 0.24 1.71 0.45 10 100
11:10 3.81 7.63 0.26 0.29 2.09 0.55 10 100
13:10 4.50 9.00 0.23 0.33 1.90 0.50 10 100
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Tab.2 The cycle time of simulated mural disruption test
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Fig.1 The flow chart of the samples analyzed with Matlab software
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Fig.3 The tracking images and 3D diagrams of sample with 2:10 salt/water ratios
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Fig.4 The tracking images and 3D diagrams of sample with 6:10 salt/water ratios
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Fig.5 The tracking images and 3D diagrams of sample with 11:10 salt/water ratios
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Fig.6 The MCV of samples with different salt/water ratios
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