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Evaluation of Temperature, Strain, and Surface Stability
of Urushi-Coated Wooden Artifacts under
Humidity-Controlled Warm-Air Treatment

SHIMADA Masanori™, KONDO Shuhei™, HARADA Masahiko™ *,
FUJIWARA Yuko™ **, FUJII Yoshihisa® * * and SATO Yoshinori

Humidity-controlled hot air treatment is a non-chemical method for pest control in wooden
cultural properties, but its effects on urushi-coated wooden artifacts remain unclear. This
study evaluated its applicability by examining temperature responses, surface strain behavior,
and appearance stability of urushi-coated wooden samples.

Mock-up specimens of hinoki cypress partially coated with urushi-coated were subjected
to heating-cooling cycles in a controlled chamber. Internal temperatures reached pest-lethal
conditions, while surface strain remained within reversible limits. Strain variation was larger
on uncoated wood surfaces than on coated areas, but no notable cracking or peeling was
observed.

The treatment was then applied to coated stirrups from Nikko Tosho-gu Shrine. Internal
temperatures satisfied pest control requirements, and strain behavior was consistent with the
mock-up results. Wooden components exhibited larger strain than urushi-coated surfaces,
while metal fittings showed minimal deformation. Visual inspection and color measurements
revealed no significant changes due to the treatment.

These results confirm that, within the treatment conditions and evaluation methods used
in this study, neither the mock-up specimens nor the actual stirrups showed significant short-
term appearance damage or irreversible deformation. The findings are specific to this case
study, and generalization to urushi-coated artifacts in general requires caution. Nevertheless,
the results provide a foundational reference for evaluating non-chemical pest control methods
for cultural properties.

*The Kansai Electric Power Co., Inc
** Association for the Preservation of Nikko World Heritage Site and Temples
* % * Graduate School of Agriculture, Kyoto University
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