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A Study on the Traditional Heating Technique of Urushi Coating:
Experimental Study on the Heating Technique of Urushi (1)

Toshio KINOSHITA*!, Hiroshi UENO*’,
Toshikatsu NAKASATO, Seiko MIYATA*?

Among cultural properties, yakifsuke technique (the te'chnique of hardening wurushi at
high temperature} is found on metal ornaments on buildings and other objects. Today, this
technique is employed experientially as a traditonal technique during restoration of cultural
properties. It is said that this technique is used because urushi dose not adhere to metal well
when it is allowed to harden by zymosis at normal temperature. However, the yakifsuke
technique for urushi has not been made clear scientifically nor technically.

Therefore, in order to elucidate the yakitsuke technique for wurushi, we carried out
on-site investigations of the method of and conditions surrounding yakitsuke in order to
analyze the mechanical and optical characteristics of urushi film. We then examined the
temperature and speed of hardening for yakitsuke and the chemical structure involved.
Furthermore, nothing the adherening of wrushi film on metal, we examined the differences
caused by types of urushi and yakitsuke temperature.

1) Investigation and analysis of the traditional method

Investigation was made at 3 workshops where metal ornaments used on cultural
properties are restored. We investigated the ground used for yakitsuke, types of metal,
wrushi used, method of yakitsuke, temperature and duration of yakitsuke, thickness of urushi
film, adherence, degree of hardening, color and luster. As a result, we were able to clarify
the method for traditonal yakitsuke technique for u#rushi. We also learned that the difference
in the method of yakitsuke influence the mechanical and optional characteristics of urushi
film.

2) Chemical structure inovolved in the hardening of urushi by yakitsuke

We hardened raw wurushi at 120°C ~270°C by employing vakifsuke technique and inves-
tigated the time required for complete hardening at different temperatures by studying the
relation between time and degree of hardening. As a result, we found that an increase in
temperature accelerates the time required for hardening. Moreover, by measuring the IR
spectrum of these sample, we were able to presume that maximum hardening is achieved
when a peak of 3015cm™! disappears.

3) Examination of the adherence of urushi to iron

We carried out analysis as a way of evaluating the adherence of #»ushi to an iron plate
by examining: a) types of wurushi (raw wurushi and sugurome-urushi, which is raw wrushi
without moisture content) and b) temperature for hardening (20°C, 120C ~300°C). As a
result, we learned the following about adhererice.

a. Raw wurushi is superior to sugurome-urvushi.

% 1 The Tokyo Metropolitan Industrial Technology Research Institute
% 2 Urushi Artist
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b. Hardening by vakifsuke is superior to hardening at normal temperature (20°C).
c. Urushi adheres most at 270°C in the case of raw urushi and at 120°C in the case
of sugurome-urushi.
From the results discussed above, we were able to elucidate the most appropriate conditions

for yakitsuke employed in the traditional yekifsuke technique.



