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internal stresses in finished wood.

2. On the thermal expansion of paint films for wood coating.
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Thermal expansion of paint
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Fig.1 Relation between thermal expansion
of paint film and temperature.
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. - x 104 X 104 x 1074 x 104
65%, 12hr Ff—>40°C, 1hr &R 25~30 0.29 0.26 0.28 0.32
—120°C, 40min~ 1 hr ¥ )X ¢, 30~40 0.31 0.28 0.29 0.24
Y HFEADF LS — AHNTHERL 40~ 50 0.27 0. 32 0.31 0.23
oL L. 50~60 0.28 0.31 0.32 0.23
SR Tk, BEE 25°C, B8 60~ 50 0.34 0.33 0.27 0.24
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Table 2. Average coefficients of linear thermal expansion
(a/°C) of various woods per degree centigrade
from 0 to 50°C.®

*
Speci 7o
72, fods, FEEerhoBIRIEE O TN PECIES  (gr/cm3) * *r “
I . : 107 107 107
CRF ST I BTAERCL. Douglas fir 0.51 0.45 0.27 0.035
- Sitka spruce 0.42 0.35 0.24 0.035
IV RBEREIVER White fir 0.40 0.32 0.22 0.039
AT TTE TR 72 25°C # HeHe Redwood 0.42 0.36 0.24 0.046
: . 0.38 0.28 0.041
LT 3RO B (va- At-+eas Sugar maple 0.68
25 O R 4 I, ¢ Yellow birch  0.66 0.39 0.32 0.036
At AZFCEHRL = S8 Yellow-poplar 043 0.31 0.27 0.036
(325°C ZHAELE T BMOTH) & oyonwood 0.4 0.34 0.23 0.032
JREE L DBAfRIE Fig. 1 (TRTAED
- 0.31~0.45 0.22~0.32 0.032~0.046
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Table 3 Thermal Strain and thermal stress per degree centigrade developing in the paint

films along tangential and longitudinal directions of finished wood.

| Tangential direction

Longitudinal direction
Kind of paint .
. Thermal stress . Thermal stress
Thermal strain (kg/cm?) Thermal strain (kg/cm?)
x 104 X 1074
Polyester resin paint 0.03~0.18 0.3~1.8 0.22~0.31 2.2~3.1
Polyurethane resin paint 0.02~0.21 0.1~1.4 0.19~0.30 1.3~1.9
Amino alkyd resin paint 0.01~0.18 0.1~0.9 0.22~0.29 1.2~1.5
Nitrocellulose lacquer 0.01~0.13 0.1~1.7 0.20~0.29 2.4~2.6

Table 4. Results of tension test for dry peeled paint films® and shrinking stress in the

paint films developing during drying.l

Stress at ¢

Breaking ¢ . Breaking® Shrinking*
Kind of paint strain propﬁglictmal stress stress
%) (kg/cm?) (kg/cm?) (kg/cm?)
Polyester resin paint 3.3 180 200 4.3
Polyurethane resin paint 15.4 295 350 2.2
Amino alkyd resin paint 2.2 300 330 80.9
Nitrocellulose lacquer 1.3 410 480 12.9

*  Avarage values of shrinking stress (60°C, 30%, first coat) cited from Table 4 of previous report.!’
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Summary

In this paper the thermal expansion of the paint
films for wood coating is determined and the in-
ternal stress developing in finished wood is dis-
cussed in the relation to the thermal expansion.
The kinds of paints used in this experiment and
the measurement method of thermal expansion of
paint films are the same as described in the pre-
vious paper.!’

Results obtained are as follows:

1) The thermal expansion of paint films in-

creases almost linearly with increasing temperature
(Fig. D).

2) The coefficients of linear thermal expansion
of paint films are in the range of 0.23 ~ 0.34x
10~4/°C (Table 1), and these values are nearly
consistent with those of wood in the radial direc-
tion without regard to the species (Table 2).

3) The thermal stress developing in the paint
films by the difference between the thermal ex-
pansions of wood and paint film is considerably
large along the fiber direction of wood(Table 3),
but the value seems to make safe from the crack
of paint film (Table 4).



