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A Study of the Physical Properties of
Sungnyemun Tile

Chung, Kwang-Yong

(Dept. of Conservation Science, The National University of Cultural Heritage)
Abstract

The Sungnyemun roofing tiles were twice disassembled for maintenance work, in
1963 and 1997, and modern tiles were applied in 1997. However, besides differing in
visual appearance, the modern tiles had distinctly different physical properties. A study
has been carried out on 22 different tiles, including original Sungnyemun tiles, modern
tiles applied during maintenance, traditional tiles made by tile-makers, and others, to
examine their physical properties, such as bending strength, frost resistance, absorption,
whole-rock magnetic susceptibility, chromaticity, differential thermal analysis, and other
characteristics.

Since the method of making modern tiles involves compressing clay in a vacuum,
modern tiles showed relatively greater bending strength and specific gravity, while
Sungnyemun tiles and those made by tile-makers, in comparison, demonstrated less
bending strength and specific gravity owing to their production method of 'treading,” in
which clay is mixed by having someone tread upon it repeatedly. Over time, the
absorption rate of the original tile used for Sungyemun gradually decreased from 21%
to 14.7%; traditional tiles from tile-makers showed absorption rates of 17%, while the
absorption rate of modern tiles was just 1%, which is significantly low. As for frost
resistance, Sungnyemun tiles and traditional tiles from tile-makers showed cracking and
exfoliation after being subjected to testing 4 or 5 times, while slight cracking was seen
on the surface for modern tiles after Ingy, or 3 times. In other words, no significant
difference from influence by frost was found. According to the results of differential
thermal analysis, the plastic temperature was shown to have been no less than 1, onC
for all types of tile, and cristobalite was measuredthrough XRD analysis from a
Sungnyemun female tile applied during maintenance in 1963, which appeared to have
been plasticized at between 1,200°C~1,300C.

Based on these research results on the physical properties of tiles from the
Sungnyemun roof, a fundamental production method for tiles to be applied in the
restoration of Sungnyemun has been identified.

Keywords : Traditional tile, Sungnyemun tile, Frost resistance, Absorption

rate, Plastic temperature, Physical properties
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