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formation of paint films coated on wood surface.
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Fig. 3. Sensitive curve of chemical balance.

A : When loaded and unloaded at the
right hand side of the balance.

B: When loaded and unloaded at the
left hand side of the balance.
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Fig. 4. Shape and dimensions of the test
specimens.

R.S.: Radial Section.
T.S.: Tangential section.
C.S.: Cross section.
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Fig. 5. Schematic diagram of load and deflection
in two supported beam.
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Fig. 6. Examples of progress of stress developed during the formation

of paint films on wood surface.
A : Nitrocellulose lacquer paint.
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Fig. 8. The progress of stress developed during the formation of paint films on wood surface.

A: Polyester resin paint, B :Nitrocellulose lacquer paint.
C: Polyurethane resin paint, D: Amino alkyd resin paint.
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Fig. 9. The progress of stress developed during the formation of paint films on wood surface.
A : Polyester resin paint. B: Nitrocellulose lacquer paint.
C: Polyurethane resin paint. D: Amino alkyd resin paint.
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Table 1. The swelling- and the shrinking stress developed during the formation
of paint films on wood surface, and their developed time at 40°C.

RH. . P.E.m N.C.*2 P.U.%s ALA
Apparent maximum | A-M-S.S. 0.66 1.95 3.99 4.48
swelling stress (A.M. (kg/cm?) | 0.32~1.13 1.17~2.94 3.16~4.56 3.89~5.12
S.8.) and their
developed time(S.D. | §.D.T. 12 6 15 4
T ’ (min) 9~20 4~8 12~15 4~5

|
Time of stress reversal (min) — 16 — 72
- 10~31 70~78
8
® | Apparent maximum shrinking stress 1.06 1.54 2.13 6.97
(kg/cm?)| 0.45~1.10 1.13~1.74 1.99~2.41 6.22~8.15
Maximum stress (kg/cm?) +1.49 +-0.65 —1.07 +2.49
+0.89~+2.10/4-0.32~+4-0.99/—0.44~ —1.85/+2. 10~ +3.03
Drying time (min) 225 135 180 400
200~225 100~135 360~400
Apparent maximum | A-M-5-5. 1.00 2.37 3.37 4.28
swelling stress (A.M. (kg/cm?) | 0.81~1.42 1.83~2.00 3.37~5.41
S.8.) and their : -
developed time (S.D.| S.D.T. 3 4 30 3
T (min) 3~8 4~6 3~4
Time of stress reversal (min) 120 53 — 180
- 100~270 40~85 120~300
o
2 Apparent maximum shrinking stress | 1.45 2.03 0.60 6.03
(kg/cm?)| 0.92~2.44 1.61~2.50 0~1.33 5.80~6.23
L 1.0 2 — -
Maximum stress (kg/cm?) +0.36 +0.35 1.95 +1.71
+0.10~+-1.03/--0.22~--0.53 ~»1.05~~2.83’+O.82~ +2.70
Drying time (min) 450 200 400 B
100~200 ‘ 420~ 560

* 1. Polyester resin paint.
* 2 Nitrocellulose lacquer paint.

* 3 Polyurthane resin paint.
* 4 Amino alkyd resin paint.
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Table 2. The swelling- and the shrinking stress developed during the formation
of paint films on wood surface, and their developed time at 60°C.

R.H. P.E.*x N.C.*2 P.U.*s8 A A M
Apparent maximum A.M.S.S. 2.47 1.38 3.25 4.82
swelling stress (A.M. (kg/cm?) | 2.10~2.68 1.22~1.77 2.81~3.59 3.86~5.76
S.S.) and their
developed time (S.D.| S.D.T. 3 3 4 3
T (min) 2~3 3~4
Time of stress reversal (min) 1 9 — 30

s 8~18 8~12 24~45
S
| Apparent maximum shrinking stress 4.27 1.82 2.00 8.15
(kg/cm?2) | 3.96~4.65 1.60~1.98 1.50~2.67 6.37~9.28
Maximum stress (kg/cm?) +1.59 +0.43 -1.25 +3.29
+1.03~ +1.94|+0.21~ +0.60/—-1.00~ —2.06|+2.52~ +3.80
Drying time (min) 120 80 200 300
110~120 70~90
Apparent maximum A.M.S.S. 0.81 1.19 4.31 1.26
swelling stress (A. M. (kg/cm?) | 0.25~1.38 0.50~1.69 3.30~5.45 1.00~1.86
S.S.) and their
developed time(S.D. | S.D.T. 4 5 50 3
) (min) 35 3~15 2~3
Time of stress reversal (min) 8 10 — 32
6~30 9~30 15~80
X
2 Apparent maximum shrinking stress 2.04 0.72 1.75 3.72
(kg/cm?) | 1.65~2.57 0.44~1.15 1.30~3.25 2.61~4.74
Maximum stress (kg/cm?) +0.89 +0.50 -1.25 +2.41
+0.62~+1.06/+0.31~+0.78/—0.61~ —2.83|+1.54~ +2.88
Drying time (min) 180 100 300 350
,‘ 90~150 200~300 260~350

* 1 Polyester resin paint.

* 2 Nitrocellulose lacquer paint.

* 3 Polyurethane resin paint.
* 4 Amino alkyd resin paint.
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Summary

In the present paper, the stress developed during
the formation of paint films coated on wood sur-
face was measured as the function of time for
four kinds of paints(polyester, polyurethane, amino
alkyd resin paint, and nitrocellulose lacquer paint)
in order to investigate the internal stresses in
finished wood.

ratio of paints used in this experiment are the

The composition and the mixing

same as those described in previous report. 12
The experimental apparatus, and the shape and
dimensions of the test specimens are as shown in

Figs. 1 and 4 respectively. In this experiment,

the load required to restrain the deflection in the

center of span of wood beam (two supported
beam) coated with the paints on one side was
determined, and then from the results, the stress

occurred was calculated by equation (2).

The results obtained are as follows:

1) The stress developed during the formation of
the paint films on wood surface is based on
the following three cause; (A) the positive
stress (concave on coated side) resulting from
the difference of temperature between wood
and paint-solution, (B) the negative stress
(convex on coated side) resulting from the
penetration of the swelling constituents in the
paint-solutions into wood, and (C) the positive
stress (concave on coated side) resulting from
the volume-contraction of the paint films (Figs.
6~9). The occurrence of stress on the term
(A) of the above three cause is very rapid
compared to the other, followed by that on

the term (B), and that on the term (C) is
the slow preocess.

2) The swelling- and the shrinking stress by
polyester show the lowest value of the four
kinds of paints used in this experiment except
those for the drying condition at 60°C and
R. H. 30% (Figs. 8 and 9, Table | and 2).

3) The swelling- and the shrinking stress by
nitrocellulose lacquer paint which a little plas-
ticizer is contained and the solvent is apt
to vaporize remarkably, is small followed by
those of polyester resin paint (Figs. 8 and 9,
Table I and 2).

4) In polyurethane resin paint, the shrinking
stress is fairly low comparative to the swelling
stress. Accordingly, the stress reversal is not
recognized, while it is assumed in this paint
that there exists the negative maximum stress
in the range of the shorter and the longer
time under a certain drying condition (Figs.
8 and 9, Table 1 and 2).

5) The swelling- and the shrinking stress occurr-
ed by amino alkyd resin paint containing
butylated urea resin and melamine resin show
the highest value of the paints used in this
experiment, and the time of stress reversal
and the drying time also is largest. Especially,
the value of the swelling- and the shrinking
stress is remarkable low for the drying condi-
tion at 60°C and R. H. 50% (Figs. 6~9,
Table 1 and 2).



