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Fig.1 Heating time to achieve 5 % mass loss as a function of re-

ciprocal of heating temperature.
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Fig. 2 Mass loss (ML) due to hygrothermal treatment at 92 % RH and the indicated temperature plotted against the

heating time (r).

(a): experimental results at different heating temperatures, (b): superposed by using a temperature shift factor (a,).
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Fig. 3 Massloss (ML) due to hygrothermal treatment at 120C and the indicated RH plotted against the heating time (7).

(a): master curves at 120T and different RH levels, (b): superposed by using a humidity shift factor (a,,) .
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Fig. 4 Changes in mass loss (ML) during ageing at 20 C and dif-
ferent RH levels predicted by time-temperature-humidity
superposition,
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L1: 81% RH, O:92% RH.
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Fig. 6 Changes in E /p and tand values of spruce wood during ageing at 20C .

Curves: predicted results by time-temperature-humidity superposition,

[): relative specific Young’s modulus (E/p) reported by Yokoyama et al.”’,

O: Kranitz et al.*".
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Fig. 7 Changes in lightness (L*) and reddishness (a*) of spruce wood during ageing at 20T .

Curves: predicted results by time-temperature-humidity superposition,

@: experimental values reported by Matsuo et al®
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Application of Time-Temperature-Humidity Superposition for the
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Abstract

Clear understanding of wood ageing is practically important for the appropriate maintenance and restoration
of old wooden cultural properties as well as the quality enhancement of wooden musical instruments.
However, it is difficult to discuss the effects of ageing by comparing new wood and aged wood, because the
physical properties of wood varies widely even in a same species. Many attempts have been made for the
artificial acceleration of ageing by oven heating, but these have little reality because the effects of moisture
are not considered in many cases. This paper introduces recent development of time-temperature-humidity
superposition allowing precise prediction of wood ageing and artificial reproduction of aged wood.

Key words : Wood, Ageing, Time-temperature-humidity superposition




