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Hygroscopicity and Ultraviolet (UV) Deterioration 

Characteristics of Finished Woods1

Ji-Yeol KIM2
⋅Byung-Ro KIM 2,†

ABSTRACT1)

This study investigated the hygroscopicity and UV deterioration characteristics of 3 domestic and 4 imported woods 

using natural oil, stain, and varnish paints. In terms of hygroscopicity, it was found that the hygroscopicity of the 

painted wood was lower than that of the unpainted wood, and that as the number of coatings increased, the hygroscopicity 

decreased. In terms of anti-absorption, oil-based chemical paints showed higher resistance than water-based paints, and 

natural oils showed results comparable to oil-based paints. As for the UV deterioration, the amount of color change 

of the painted wood was lower than that of the unpainted wood, and there was no significant difference according 

to the number of times of painting. The amount of color change was found to be low in oil-based paints and hardwoods. 

Through this study, we confirmed effective moisture blocking and small color changes during painting using paints, 

and it is believed that wood can be protected from internal and external defects through selective and efficient painting 

based on data for excellent painting performance.
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1. INTRODUCTION

Wood is a material that has a close relationship with 

mankind due to its easy accessibility, processability 

and usability with the beginning of mankind. In addi-

tion, it has various performances such as high specific 

strength and elasticity, beautiful pattern and color, tex-

ture, fragrance, and humidity control, so it has been 

recognized as an important material indispensable to 

us humans. Even today, it is widely used as a material 

for architecture, civil engineering, furniture, musical 

instruments, ships, and packaging (Kim, 2006). Wood, 

a biological material, differs from inorganic materials 

such as iron and plastic in that its physical properties 

change according to changes in humidity. If the wood 

is placed in a place with high relative humidity (RH), 

it absorbs moisture from the outside air. Conversely, 

if the wood is placed in a place with low relative hu-

midity, moisture in the wood is dehumidified. That is, 

moisture absorption or dehumidification continues un-

til an equilibrium state is reached by the difference 

between the atmospheric water vapor pressure and the 

moisture attraction in the wood, which is called the 

hygroscopicity of wood (Kang et al., 2008). The hy-

groscopicity of wood is the reason why it is evaluated 

as a human-friendly material by controlling the humid-
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ity of the human living environment, but it is a factor 

that causes defects by causing changes in physical 

properties, dimensional changes, and cracking. Among 

them, dimensional change is the main cause of quality 

problems that occur in the process of manufacturing 

and using wood products. Therefore, it is said that un-

derstanding the relationship between wood and mois-

ture is important for the stable use of wood products 

used for various purposes such as building materials 

and furniture (Hoadley, 1980; Kang et al., 2008).

Just as humans use cosmetics to protect their skin, 

wood is also painted using paints to suppress various 

defect factors in addition to defects caused by 

moisture. In order to manufacture wooden products 

such as furniture or musical instruments, it is finally 

subjected to a painting process by lumbering, drying, 

bonding, and assembling. In particular, the painting 

process is the final finishing process for the purpose 

of beautifying the aesthetics of the product and pro-

tecting it from changes in the surrounding environment. 

By painting, wood can be protected from con-

tamination, aging and damage of the material, and it 

can improve moisture resistance, water resistance, flame 

resistance, oil resistance, chemical resistance, insect 

repellency, antibacterial and abrasion resistance, etc. 

defects can be prevented (Jeong, 1994; DAPA, 2008; 

Na et al., 2015; Oh and Park, 2015; Hwang et al., 2018; 

Kim, 2018; Park et al., 2018; Arsyad et al., 2019; Park 

et al., 2020; Park et al., 2021). However, there are many 

influencing factors compared to painting of other ma-

terials, such as the complex structure and properties 

of wood, differences in various species and character-

istics, and shrinkage and expansion due to the effects 

of temperature and humidity. There are difficulties such 

as understanding it sufficiently (Chung and Kim, 2001).

A study on the relationship between wood and 

moisture is essential and can be said to be a basic field 

of wood use, and studies related to hygroscopicity are 

as follows. A study on the moisture absorption and de-

sorption properties of douglas fir, hinoki, larch, ply-

wood, and WML boardⓇ in response to humidity varia-

tion (Park and Jo, 2020), and water absorption and di-

mensional stability of heat-treated fast-growing hard-

woods (Priadi et al., 2019), and hygroscopic property 

of heat treated yellow poplar wood (Chang at el., 

2019), and evaluation of material properties of acety-

lated medium density fiberboard (Lee and Kim, 2020) 

were recently studied. As such, recent studies on hygro-

scopicity have been conducted through several studies, 

but research on the hygroscopicity of wood finished 

with paint is insufficient. Therefore, the purpose of this 

study is to scientifically reveal the effect of blocking 

moisture and improving properties by coating using 

paints, and also to make efficient painting by examin-

ing the characteristics according to species and paints. 

For this purpose, the hygroscopicity and UV deterio-

ration characteristics by coating treatment for each ma-

jor paint were investigated for domestic and imported 

materials that are currently mainly used.

 

2. MATERIALS and METHODS

2.1. Materials

2.1.1. Wood 

A total of 7 species was selected for this study, in-

cluding 2 softwood species and 5 hardwood species. 

For Korean red pine (Pinus densiflora), Japanese larch 

(Larix kaempferi), and zelkova (Zelkova serrata), do-

mestic woods were used, and for walnut (Juglans re-

gia), white oak (Quercus alba) and red oak (Quercus 

rubra) from North America, and merbau (Intsia biju-

ga) from Southeast Asia, imported woods obtained 

from domestic company Y were used. The domestic 

woods were naturally dried at the natural drying plant 

of Chungbuk National University, and the imported 

woods was imported from North America and 

Southeast Asia to Korea and subjected to natural dry-
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ing for about 2 ∼ 3 years. In addition, both domestic 

and imported materials were obtained from lumber, 

and the specimens were made from solid wood boards 

with a size of 50(L) × 50(R) × 10(T) ㎜ by removing 

defects such as knots and cracks in the wood.

2.1.2. Paints and finishing

Among the paints for wood distributed in the do-

mestic market, a total of 5 paints was selected: natural 

oil from German company A, which is mainly used 

for furniture, water-based and oil-based stains from 

domestic S, and water-based and oil-based varnish 

from domestic N company. Table 1 shows the types, 

components, and specific gravity of the paints for this 

study. The application amount was determined as 100 

g/㎡ by calculating an appropriate amount for a speci-

men area of 50(L) × 50(R) × 10(T) ㎜. Also, in order 

to find out the difference according to the number of 

times of painting, wood that was painted 1, 2, and 3 

times, respectively, was produced. For the painting, all 

surfaces were uniformly painted by using a sponge 

brush, and after checking the dry state of the coating 

film, it was repainted.

 

2.2. Method

2.2.1. Hygroscopcity 

According to the Korean industrial standard KS F 

2205 (test method for hygroscopicity of wood), it was 

measured at 40℃ under 75% RH and 90% temper-

ature and humidity conditions. A thermo-hygrostat 

(LAB TECH, LHT-2250O) capable of controlling 

temperature and humidity was used, and the measure-

ment area was the front. After measuring at 40℃ un-

der the condition of RH 75%, the measurement was 

changed to the condition of RH 90%. Hygroscopicity 

was expressed as the equilibrium moisture content 

(Equation. 1), and the anti-absorption (AA) of the 

coating material was calculated using the equilibrium 

moisture content (Equation. 2).

      40℃ RH 75% EMC(%) = 

(Woh － W) / W × 100     (1)

      40℃ RH 90% EMC(%) = 

(W
∞

 － W) / W × 100

where, Woh: equilibrium weight of 40℃ RH 75% (g)

W: oven dry weight (g)

W
∞

: equilibrium weight of 40℃ RH 90% (g)

      AA (%) = (Wut － Wt) / Wut × 100 (2)

where, Wut: weight of untreated (g) 

Wt: weight of treated (g)

2.2.2. UV deterioration

UV deterioration was performed using an accel-

erated deterioration tester (QUV/SE) at UV 60° C. for 

312 hours (UVA-340 lamp, radiation amount 0.77 

W/m2/nm). In addition, the specimen was placed fac-

ing the lamp so that it could receive UV directly, and 

Classification Composition Specific gravity

Natural oil Citrus oil, Linseed oil, Linseed stand oil, Dammar, Beeswax, Glycerin ester, etc. 0.88

Water based stain
Acrylic emulsion resin, Non-toxic organic antibacterial agent with antibacterial 

properties, etc.
1.03

Oil based stain Linseed oil, Special pigments, Antiseptics, etc. 0.95

Water based varnish Acrylic / urethane resin, Quick-drying aqueous copolymer special resin, etc. 1.0 

Oil based varnish Oily polyurethane, etc. 0.9

Table 1. Types, composition, and specific gravity of paints
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the distance from the lamp was arranged at 50 ㎜. The 

optical properties of the samples before and after UV 

deterioration were measured using a colorimeter 

(X-RITE, COLOR EYE-7000A) to measure L*, a*, 

and b* values   according to the CIE L*a*b* color 

space. Four points were measured to obtain an average 

value. For the color difference (ΔE), the following 

equation (Equation 3) was used, and the degree of col-

or change according to the ΔE value is shown in 

Table 2. In addition, the Anti Color Changes (ACC) 

of the painted material was calculated using the 

amount of color change (Equation 4).

      △E = [(△L*)2 + (△a*)2 + (△b*)2] 1/2 (3)

where, △E: total color difference 

△L*: difference in L* (lightness) 

△a*: difference in a* (redness and greenness) 

△b*: difference in b* (yellowness and blueness)

      ACC (%) = (Cut － Ct) ／ Cut × 100 (4)

where, Cut: color changes of untreated (g) 

Ct: color changes of treated (g)

 

2.2.3. Statistical analysis

In this study, statistical analysis was performed with 

Duncan test (p < 0.05) using IBM SPSS Statistics 24 

program to test for statistical significance according 

to the number of coats. 

 

3. RESULTS and DISCUSSION

3.1. Hygroscopicity

Table 3 shows the average equilibrium moisture 

△E Degree of sensory perception

0.0 ∼ 0.5 Trace

0.5 ∼ 1.5 Slight

1.5 ∼ 3.0 Noticeable

3.0 ∼ 6.0 Appreciable

6.0 ∼12.0 Much

12.0 over Very much

Table 2. Judgement standard for color difference

Coating 

material
Condition

Korean red pine Japanese larch Zelkova Walnut Merbau White oak Red oak Average

EMC AA EMC AA EMC AA EMC AA EMC AA EMC AA EMC AA EMC AA

Untreated
40℃ 75% 11.0 11.0 9.8 10.3 10.6 10.8 10.5 10.2

40℃ 90% 16.1 16.3 14.9 15.4 13.9 14.8 14.9 14.6

Natural oil
40℃ 75% 10.9 1.2 10.6 3.4 9.3 5.7 9.9 4.5 10.0 5.2 10.3 5.1 10.3 1.9 10.2 3.9

40℃ 90% 16.0 1.0 16.0 1.8 13.7 7.6 14.9 3.3 13.2 5.0 14.0 5.0 14.3 4.0 14.6 3.9 

Water based 

stain

40℃ 75% 10.8 1.4 10.7 3.0 9.4 4.8 10.1 2.6 10.4 2.3 10.6 1.8 10.4 1.3 10.3 2.4

40℃ 90% 16.0 1.1 16.2 0.7 14.0 5.6 15.2 1.5 13.6 1.9 14.6 0.9 14.5 2.3 14.9 2.0 

Oil based stain
40℃ 75% 10.7 2.8 10.9 0.4 9.6 2.5 9.9 4.0 10.1 5.0 10.6 2.3 10.2 2.7 10.3 2.8

40℃ 90% 15.4 4.3 16.0 2.0 14.2 4.5 14.9 3.3 13.2 4.5 14.4 2.6 14.0 6.0 14.6 3.9 

Water based 

varnish

40℃ 75% 10.9 0.9 10.7 2.5 9.2 6.8 10.0 2.9 10.4 2.2 10.4 4.0 10.2 2.7 10.3 3.1

40℃ 90% 15.8 2.2 15.8 3.3 13.9 6.3 14.9 3.0 13.6 1.6 14.4 2.4 14.3 4.0 14.7 3.2 

Oil based 

varnish

40℃ 75% 10.6 3.9 9.9 10.3 9.1 7.3 9.4 8.7 9.5 9.9 9.7 10.4 10.2 2.8 9.8 7.6

40℃ 90% 15.4 4.5 15.1 7.3 13.6 8.3 14.5 5.9 12.6 8.7 14.0 5.4 13.7 7.5 14.1 6.8 

Average
40℃ 75% 10.8 2.0 10.6 3.9 9.3 5.4 9.9 4.6 10.1 4.9 10.3 4.7 10.3 2.3 10.2 4.0

40℃ 90% 15.7 2.6 15.8 3.0 13.9 6.4 14.9 3.4 13.2 4.4 14.3 3.3 14.1 4.7 14.6 4.0

EMC*: Equilibrium Moisture Content, AA*: Anti Absorption

Table 3. EMC*, AA* according to coating material and species under 40℃ with RH 75% and 90%  Unit: %
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content and anti-absorption rate of 1, 2, and 3 times 

for each paint and throughout the temperature and hu-

midity conditions of 75% RH and 90% at 40℃, Fig. 

1 shows the equilibrium moisture content and Duncan 

test results of unpainted wood by species and natural 

oil-painted woods according to the number of 1, 2, 

and 3 coats under temperature and humidity conditions 

of 75% RH and 90% at 40℃. 

The unpainted wood had equilibrium moisture con-

tent of 11.0% and 16.1% for Korean red pine, 11.0% 

and 16.3% for Japanese larch, 9.8% and 14.9% for zel-

kova, 10.3% and 15.4% for walnut, 10.6% and 13.9% 

for merbau, 10.8% and 14.8% for white oak, 10.5% 

and 14.9% for red oak under temperature and humidity 

conditions of 75% RH and 90% at 40℃, respectively. 

Kim et al. (2018) found that, in a study on the hygro-

scopicity of major Korean tree species, the equilibrium 

moisture content was 10.7% and 14.6% for softwood 

and 10.9% and 15.4% for hardwood, respectively, un-

der temperature and humidity conditions of 75% RH 

and 90% at 40℃. Haishi et al. (1973) reported that, 

in a study on the equilibrium moisture content of ma-

jor Japanese tree species, the equilibrium moisture 

content was 12.3% and 16.9% for softwoods and 

12.3% and 17.4% for hardwoods, respectively, at 40℃ 

under 75% RH and 90% temperature and humidity 

conditions. The equilibrium moisture content of the 

unpainted woods in this study (at 40℃ under the tem-

Fig. 1. Equilibrium moisture content of natural oil under 40℃ with RH 75% and 90%.
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perature and humidity conditions of 75% RH and 

90%) was 11.0% and 16.2% for softwood and 10.4% 

and 14.7% for hardwood, respectively. When com-

pared with the study of Kim et al. (2018) under the 

same temperature and humidity conditions, the soft-

wood and hardwoods of this study showed similar 

equilibrium moisture content, but softwood and hard-

wood showed low equilibrium moisture content. for 

both conditions than the study of Haishi et al. (1973). 

The average equilibrium moisture content of the 

painted wood under temperature and humidity con-

ditions of 75% RH and 90% at 40℃ was 10.8% and 

15.7% for Korean red pine, 10.6% and 15.8% for 

Japanese larch, 9.3% and 13.9% for zelkova, and 9.9% 

and 14.9% for walnut, 10.1% and 13.2% for merbau, 

10.3% and 14.3% for white oak, 10.3% and 14.1% 

for red Oak. Lee et al. (2002) showed that linseed, 

castor, olive, soybean, perilla, and sunflower seed oils 

and fats were applied to pine wood in a study on hy-

groscopicity through natural oil treatment. It was re-

ported that the oil-painted wood absorbed less mois-

ture than the unpainted wood. In this study, the 

amount of moisture absorption of the natural oil coat-

ing material was found to be less than that of the un-

painted wood, and it is judged that the moisture ab-

sorption was suppressed through the coating treatment.

The anti-absorption rate by species was 5.4% for 

zelkova, 4.9% for merbau, 4.7% for white oak, 4.6% 

for walnut, 3.9% for Japanese larch, 2.3% for red oak, 

and 2.0% for Korean red pine, with an average of 

4.4% hardwoods and 3.0% of softwoods under tem-

perature and humidity conditions of 75% RH at 40℃. 

Under the temperature and humidity conditions of 4

0℃ and 90% RH, zelkova 6.4%, red oak 4.7%, mer-

bau 4.4%, walnut 3.4%, white oak 3.3%, Japanese 

larch 3.0%, and Korean red pine 2.6%, as average for 

hardwood 4.2% and for softwoods 2.8%. Overall, the 

results show that hardwoods such as zelkova, merbau, 

white oak, walnut, and red oak show higher resistance 

to hygroscopicity than softwoods such as Korean red 

pine and Japanese larch in temperature and humidity 

conditions of 75% RH and 90% at 40℃. In softwoods, 

tracheid occupy more than 90% of the cell wall struc-

ture, and in hardwoods, vessel elements for 50%, 

wood fibers for 25%, and ray cells for 20%, indicating 

a difference in permeability (Lee, 2018). As such, soft-

woods with a relatively simple structure and hard-

woods with differentiated functions show anatomical 

differences (Kwon et al., 2020). It is judged that the 

differences according to species in the moisture ab-

sorption process after painting are factors such as dif-

ferent permeability and anatomical characteristics be-

tween species. As such, it is judged that there is a 

difference depending on the species in the moisture 

absorption process after painting due to differences in 

permeability and anatomical characteristics between 

different species.

The anti-absorption rate by paints was 7.6% for 

oil-based varnish, 3.9% for natural oil, 3.1% for wa-

ter-based varnish, 2.8% for oil-based stain, and 2.4% 

for water-based stain, with an average of 4.8% 

oil-based painted and 2.8% of water-based painted un-

der temperature and humidity conditions of 75% RH 

at 40℃. Under the temperature and humidity con-

ditions of 40℃ and 90% RH, oil-based varnish 6.8%, 

natural oil and oil-based stain 3.9%, water-based var-

nish 3.2%, and water-based stain 2.0%, as average of 

for oil-based paints 4.9% and for water-based paints 

2.6%. The results of 40℃, RH 75% and RH 90% tem-

perature and humidity conditions were generally 

similar. It was confirmed that oil-based paints such as 

oil-based varnishes, natural oils, and oil-based stains 

showed higher anti-absorption than water-based paints 

such as water-based stains and water-based varnishes. 

In addition, as the number of coatings increased, the 

equilibrium moisture content decreased. As a result of 

Duncan test statistical analysis, there was a more sig-

nificant difference between the unpainted wood and 
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the 3 coats than the 1 and 2 coats. It was confirmed 

that the most effective moisture absorption inhibitory 

power was obtained (Fig. 1).

The fact that the painted wood shows lower hygro-

scopicity than the unpainted wood, and that the hygro-

scopicity decreases as the number of coatings in-

creases is considered to be influenced by the sup-

pression of moisture absorption of wood by painting 

with paint (KFRI, 1989). The natural oil in this study 

showed high anti-hygroscopicity compared to other 

chemical paints, and low hygroscopicity compared to 

traditionally used natural oils (Lee et al., 2011). 

Existing natural paints were mainly used alone by ex-

tracting and refining them from fruits, seeds, saps of 

plants, or bodily fluids and secretions of insects (Kim 

et al., 2002; DAPA, 2008; Kim, 2010; Lee et al., 

2011; Park, 2018). However, unlike the existing natu-

ral paints, the natural oil used in this study is a paint 

manufactured by mixing natural extracts. It has been 

improved compared to before by adding natural oils 

and fats such as linseed oil, orange oil, dammar wax, 

and beeswax, showing excellent moisture barrier prop-

erties (Choi, 2013; Lee et al., 2011). Park et al. (2015) 

conducted a study on the change of volatile organic 

compound emission characteristics of pine boards ac-

cording to painting treatment using varnish, wa-

ter-based stain, and natural oil paint. As a result of 

the study, it was reported that varnish emits a large 

amount of harmful VOCs such as toluene, xylene, and 

ethyl benzene from the paint itself, and that natural 

oil hardly emits harmful VOCs from the paint itself. 

The oil-based varnish in this study has the best mois-

ture absorption suppression ability, but as in the study 

of Park et al. (2015), it may have problems in use, 

such as increased concentration of harmful VOCs in 

the indoor air. However, natural oil has fewer harmful 

VOCs emitted from the paint itself during painting, 

and it has an excellent moisture absorption sup-

pression ability to compensate for defects in wood, as 

well as to secure healthy indoor air quality and im-

prove the environment-friendly living environment.

 

3.2. UV deterioration

Table 4 shows the average amount of color change 

and the anti-color change rate of 1, 2 and 3 times by 

Coating 

material
Times

Korean red 

pine

Japanese 

larch
Zelkova Walnut Merbau White oak Red oak Average

CC ACC CC ACC CC ACC CC ACC CC ACC CC ACC CC ACC CC ACC

Untreated 0 16.3 10.5 1.3 6.2 5.4 4.5 10.3 7.8

Natural oil
1 ∼ 3 

Average
10.0 38.6 11.5 -8.6 2.8 -123.3 1.1 82.7 7.6 -41.8 5.7 -27.7 7.5 26.6 6.6 -7.6 

Water based 

stain

1 ∼ 3 

Average
14.9 8.7 11.0 -4.6 4.9 -289.0 8.0 -28.6 1.6 70.4 1.3 70.5 3.1 70.2 6.4 -14.6 

Oil based stain
1 ∼ 3 

Average
7.0 56.9 9.6 8.5 7.8 -521.2 4.9 21.0 1.4 73.9 2.5 45.0 3.4 66.6 5.2 -35.6 

Water based 

varnish

1 ∼ 3 

Average
13.7 16.2 10.6 -0.4 5.9 -367.7 8.2 -31.6 3.0 45.1 2.0 54.8 2.9 71.4 6.6 -30.3 

Oil based 

varnish

1 ∼ 3 

Average
6.9 57.7 8.3 21.2 2.4 -87.8 2.6 58.0 7.2 -33.9 4.7 -3.8 3.6 64.5 5.1 10.8 

Average 10.5 35.6 10.2 3.2 4.8 -277.8 4.9 20.3 4.2 22.7 3.3 27.8 4.1 59.9 6.0 -15.5

CC
*
: Color Changes, ACC

*
: Anti Color Changes

Table 4. CC*, ACC* according to coating material and species                        Unit: △E(CC), %(ACC)
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species and paint, and Fig. 2 shows the color change 

and Duncan test results of unpainted wood and natural 

oil-painted wood according to the number of 1, 2 and 

3 paints by species. 

The average color change of the unpainted wood 

was 7.8, which was 16.3 for Korean red pine, 10.5 

for Japanese larch, 1.3 for zelkova, 6.2 for walnut, 5.4 

for merbau, 4.5 for white oak, and 10.3 for red oak. 

When classifying the results based on the color judg-

ment criteria, Korean red pine was very much graded, 

Japanese larch, red oak, and walnut were much grad-

ed, merbau and white oak were appreciable grade, and 

zelkova was found as slight grade. 

The amount of color change by species type of the 

painted wood was Korean red pine 10.5, Japanese 

larch 10.2, zelkova 4.8, walnut 4.9, merbau 4.2, red 

oak 4.1, white oak 3.3, with an average of 10.4 for 

softwood and 4.2 for hardwood. When classifying the 

results based on the color judgment criteria, Korean 

red pine and Japanese larch much grade, except for 

the two species, other species were found to be appre-

ciable grade. In addition, the amount of color change 

by paint was found to be 6.5 for water-based and 5.7 

for oil-based, followed by natural oil and water-based 

varnish 6.6, water-based stain 6.4, oil-based stain 5.2, 

and oil-based varnish 5.1. When classifying the results 

based on the color criterion, natural oil and wa-

ter-based varnish were found to be much, and 

oil-based varnish and oil-based stain were appreciable.

The anti-color change rate to painted wood was red 

oak 59.9%, Korean red pine 35.6%, white oak 27.8%, 

merbau 22.7%, walnut 20.3%, Japanese larch 3.2%, 

zelkova –277.8% by species type. As a result, the aver-

age for softwoods was 19.4% and the average for 

hardwoods was -29.4%. By paint, oil-based varnish 

was 10.8%, natural oil -7.6%, water-based stain -14.6%, 

water-based varnish -30.3%, and oil-based stain -35.6%, 

with an average of -10.8% for oil-based and -22.5% 

for water-based. As for the anti-color change rate of 

each species, other species except zelkova showed the 

effect of inhibiting color change during painting treatment. 

By paint, other paints except oil-based varnish showed 

low color change inhibition in wood during painting, 

and oil-based varnish showed the best effect of inhibit-

ing color change. In addition, as a result of statistical 

analysis of Duncan test, it was confirmed that the 

amount of color change of the painted wood showed 

a significant difference with the unpainted wood due 

to a low color change depending on the presence or 

absence of painting treatment, but it was confirmed 

that it did not show a significant difference depending 

on the number of times of painting (Fig. 2). Pandey 

Fig. 2. Color changes of natural oil after UV irradiation aging. 
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et al. (2015) reported that acetylated wood painted 

with polyurethane has a higher resistance to accel-

erated deterioration and vapor phase deterioration than 

untreated wood with the same coating. Lee et al. 

(1995) painted larch after adding UV absorbers and 

HALS to polyurethane varnish. As a result, it was re-

ported that it showed the smallest change in color by 

reducing yellowing of the coating film and suppress-

ing discoloration of wood, and it was reported that 

polyurethane varnish painting showed less color 

change than unpainted treatment. Dombay (1973) re-

ported three major causes of discoloration in trans-

parent painted wood: the yellowing and photochemical 

action of the paint itself, the chemical action of wood 

reactants and paints, and the interaction of UV, atmos-

pheric oxygen, and moisture. Hon et al. (1984) re-

ported that the discoloration of wood is caused by the 

reaction of UV with the lignin, which is the chromo-

phore of wood, in the presence of oxygen and mois-

ture, and that the longer the exposure time to UV, the 

less the aromatic component. The oil-based paints 

used in this study caused yellowing in the wood after 

painting, and it is judged that the oil varnish showed 

lower color changes compared to other paints due to 

yellowing and photochemical effects on the wood. As 

such, it can be seen that the color change due to UV 

is mainly changed by the components of the paint and 

lignin. It is judged that the color change caused by 

UV can be suppressed by chemical and physical treat-

ments such as painting with the addition of stabilizer.

 

4. CONCLUSION 

This study investigated the hygroscopicity and UV 

deterioration characteristics by UV to find out whether 

or not there is a moisture blocking effect by applying 

paint to major domestic and imported woods used in 

Korea. 

Overall, the hygroscopicity of the painted wood was 

less absorbent than the unpainted wood, and it was 

found that it most effectively blocks moisture when 

painting 3 times than 1 or 2 times. As for chemical 

paints, oil-based paints showed lower hygroscopicity 

than water-based paints, and natural oils showed low 

hygroscopicity comparable to oil-based paints. In ad-

dition, hardwoods showed lower hygroscopicity than 

softwoods.

As for the amount of color change in wood due to 

UV deterioration, the color changes of the painted 

wood was lower than that of the unpainted wood, and 

there was no significant difference according to the 

number of coatings. By paint type, the oil-based type 

showed a lower amount of color change than the wa-

ter-based type, and by species type, the hardwood ma-

terial showed a lower amount of color change than 

the softwood material. Through this study, it is judged 

that more efficient painting performance can be ach-

ieved by selecting a paint suitable for various con-

ditions, such as the purpose of painting, the environ-

ment of use, and the place of use.
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