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A Study on Characteristics of Coated Films on Wood Surface by

Nitrocellulose Lacquer, Aminoalkyd. Polyester, and Polyurethan"!

Phil Woo Lee*? Hyun Joong Kim"®

SUMMARY

This experiment was executed to investigate the characteristics of gloss and color difference
in coated films by N.C. Lacquer, Aminoalkyd, Polyester. and Polyurethan coating after chemical
(distilled water, ethyl alcohol, acetic acid. and sodium hydroxide) and heating (120°C) treatments,
cold-check test, and UV, radiation.

The results obtained were summarized as follows
The gloss decreasing rate by water resistance test was the least among chemicals treated on

[eny

coated films.
The color difference of coated films by chemical treatments highly and similarly increased,

to

except the alkali treatment showing a little increase.
3. In the color difference by U.V. radiation, the polyester coated film showed generally large

difference compared with the other coated films.
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Table 1.

Finishing process of test board.

Process Treatment = of times Consistency*' Drying Time
Method {sec) {min.}
Sanding Sand paper
#220
Wiping filler
stain
Under coat Spray coating N.C. Lacquer 8 = N.C. Lacquer 19 30
{wood sealer) AA 4 AA LS
PE. 1 PE. 17
PU 4 PU. 15
Sanding Sand paper
#7220
#320
Intermediate Spray coating N.C. Lacquer 2 N.C. Lacquer 19 30
coat (sanding {N.C. Lacquer, AA2 AALS
sealer) AA,PU) PE. 1 PE 17
Flow coater PU.2 PU. 17
(P.E)
Sanding Sand paper
# 320
# 400
Top coat Spray coating N.C. Lacquer 2 N.C. Lacquer 19 30
{N.C. Lacquer, AA L AALS
AA. PU) PE. 2 P.E. 65
Flow coater PU. 1 PU. 17
(P.E)

*1 measured by Ford Cup #4

N.C. Lacquer :
AA, :
P.E.
P.U.

A=

Nitrocellulose Lacquer Coating
Ammoalkyd Coating
Polyester Coating

Polyurethan Coating
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Table 2. Gloss change of coats after treatment (%).
!
! NLC. Amino Poly Polyure-
] Lacquer Alkyd olyester thane
Water Untreated 85.6 92.1 79 4 928
Resistance
) 78 3
(Distilled ['I)’reated' 850 90.2 78.3 90.7
b for Coasiig 99.3 97.9 98.6 97.7
A]cc_)hol Untreated 840 92.0 86.1 935
geggztg‘tlgg Treated 832 86.3 84.3 86.5
for 8hr) Df;{:as‘ng 99 0 93.8 97.9 92.5
Hea} Untreated 830 90.6 754 94.0
ﬁ?&“gﬂfﬁ Treated 76.5 83.1 £9.5 938
8hr) Decteasing 92.2 91.7 92.2 998
Acid Resistance | Untreated 855 G212 752 933
Resistance " 9 - o
(5% CHsCOOH I'i;reated. 8§23 | #9.8 73.0 899
for 8hr) f;t’:“mg 963 | 974 97.1 934
Alkali Untreated 86.4 91.3 80.7 93.0
Resistance
(1% NaOH ;reated 83.0 ; 888 77.0 92,
for 8hr) ecreasing ! )
rate 96.1 i 97.3 954 994
Aminoalkvd & B EEY Polyester® % bl e s b glow diAdt, Y sis
ek iphgEel M NC Lacquer®)h Bisedt Hakg 1ol T EVEEPE ] fETs 2beh 1840, 18004 el
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Table 3. Discoloration sensitivity of coats after treatments

N.C. Lacquer | Amino Alkyd Polvester Polyurethane
X 15.65 16.54 12.61 16.07
Water U.T. Y .01 18.46 13.61 17.67
Resistance Z 13.20 15.60 12.25 1425
(Distilled X 12.66 12.61 9.58 12.38
water T. Y 11.41 11.67 &.61 11.22
for 24hr) Z 7.06 8.26 6.42 7.39
E 18.41 19.24 17.01 19.04
X 15.44 14.83 13.24 18.46
Alcohol UT. Y 16.82 16.49 14.39 20.49
Resistance Z 13.33 14.43 12.87 1594
(30%EtOH X 12.04 11.71 10.47 14.19
for 8hr) T. Y 10.87 10.82 9.45 13.03
Z 6.96 7.73 6.69 827
E 18.54 18.33 17.66 20.05
X 15,60 15.69 12.55 17.11
Heat U.T. Y 16.92 17.47 13.54 18.90
Resistance Z 13.14 14.84 12.18 1499
(120°C for X 13.48 12.27 9.58 13.39
3hr) T. Y 11.87 11.18 8.59 12.26
Z 6.21 7.20 6.15 7.79
E 21.10 20.36 17.35 19.36
X 14.24 16.16 12.49 16.82
Acid U.T. Y 15.39 18.01 13.40 18.46
Resistance Z 12.60 15.23 11.67 14.50
(5% CH ;COOH X 11.17 12.46 9.75 13.11
for 8hr) T. Y 10.00 11.52 8.71 11.90
Z 6.62 8.01 6.17 7.58
E 17.96 19.09 16.89 19.30
X 12.41 11.36 11.17 11.93
Alkali U.T. Y 11.36 10.07 10.10 11.36
Resistance Z 7.80 6.42 6.97 8.31
(1% NaOH X 12.29 11.49 11.25 12.07
for 8hr) T. Y 11.24 10.19 10.17 11.48
Z 7.61 6.48 6.99 8.24
E 0.40 0.24 0.20 0.6l
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Table 4. Discoloration sensitivity of coats after U.V. radiation.

N.C. Lacquer Amino Alkyd Polyester Polyurethane
X 11.56 10.21 13.06 10.52
Initial Y 10.18 934 11.90 9.52
Z 6.41 6.85 7.89 6.79
X 11.36 10.23 12.69 10.39
Y 10.04 9.34 11.56 9.41
48hr Z 6.37 684 7.71 6.76
AE 0.38 G.17 0.67 0.31
X 11.26 10.24 1246 10.22
Y 993 9.35 11.33 9.23
144hr Z 6.18 674 7.56 6.59
AE 0.52 043 1.03 0.56
X 11.11 16.17 12.40 10.20
Y 9.79 529 11.27 923
240hr z 6.03 6.64 7.45 6.63
OE 0.72 0.63 1.05 0.64
X 11.47 10.14 12.40 10.13
Y 10.10 925 11.27 9.16
360hs z 6.17 6.61 7.45 6.57
AE 0.82 0.64 1.06 0.74
X 11.56 10.14 12.36 995
10.18 925 11.23 899
400hr Z 6.18 6.59 7.36 6.43
AE 099 0.72 1.10 1.04
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Fig.2. Side views of N.C. Lacquer (A), Aminoalkyd Fig. 4. The coats of N.C. Lacquer (A), Aminoatkyd

(B), Polyester (C) and Polyurethan (D) (B), Polyester (C) and Polyurethan (D)
coated films (SEM, Scale bar 250 bar). treated by 30% ethyl alcohol for 8 hours.

(SEM, scale bar 3 7um).

Fig.3.  The coats of N.C. Lacquer (A), Aminoatkyd Fig.5. The coats of N.C. Lacquer (A), Aminoalkyd
(B) Polyester (C) and Polyurethan (D) (B), Polyester (C) and Polyurethan (D)
treated by distilled water for 24 hours. heated at 120°C for 3 hours. (SEM, scale bar

(SEM, scale bar 3.7um). 3 7um).
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Fig. 6. The coats of N.C. Lacquer (A), Aminoalkyd Fig. 8. The coats of N.C. Lacquer (A), Aminoalkyd

(B), Polyester (C) and Polyurethan (D)) (B), Polyester (C) and Polyurethan (D)
treated by 5% acetic acid for 8 hours. treated by col-check test (20 cycles).
(SEM, scale bar 3.7um). (SEM, scale bar 3.7um).

Fig.7. The coats of N.C. Lacquer (A), Aminoalkyd  Fig. 9. The coats of N.C. Lacquer (A), Aminoalkyd
(B), Polyester (C) and Polyurethan (D) (B), Polyester (C) and Polyurethan (D)
treated by 1% sodium hydroxide for 8 treated by U.V. radiation for 400 hours.
hours. (SEM, scale bar 3.7um). (SEM, scale bar 3.7um).
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