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Studies on the Cracking of Nitrocellulose Clear
Lacquer Coated Films on Solid Woods of Quercus acutissima
and Betula platyphylla var. japonica *!

Hyun Joong Kim*? -Phil Woo Lee **

SUMMARY

This experiment was carried out to investigate the crack of coated Nitrocellulose Lacquer on
flatand edge-grained boards of Quercus acutissima, ring-porous wood, and Betula platyphylla var.
Japonica, diffuse-porous wood, by variations of moisture contents at 7, 13 and 21%. Cold check
systern was used as an accelerating method for crack development, in which one cycle of the sys-
tem consisted of 10 replications of each unit cycle, 60°C for 4hr followdd by -20°C for 4hr.

The analysis of Nitrocellulose Lacquer characteristics was made by means of water permeation
measurement, F.T.-L.LR. spectroscopy, N.M.R. spectroscopy, gel permeation chromatography, gas
chromatography, and D.S.C.

The results obtained were as follows:

1. The number of cracks increased with the increasing moisture content of board.

9. The crack of coated film on flat-grained board was fewer in number than on edge-grained
board.

3. The crack occurred in Quercus gcutissima was more numerous on edge-grained board but less
frequent on flat-grained board compared with that in Betula platyphylla var. japonica, respec-
tively.

4. The cold crack vertically developed to the grain both in Quercus acutissima and Betula
platyphylla var. japonica.

5. Water permeability in intermediate coated film was lower than in under and top coated film,
but the difference was not confirmed between under and top coated film.
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Fig. 2 Cross sections of Quercus acutisssima showing ring porousness(A) and Betula platyhylla
var. japonica showing diffuse porousness(B).
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Table 2. Finishing process of test board

Process Treatment Method Tizjx)e T(anlnng‘) Corsxfelrilc}c %) COI(lgieSz%ﬂCy*
Sanding sand paper #180
Under coats spray coating (6 times) 20 38 18
Sanding sand paper #240
" Intermediate coats  spray coating (2 times) 20 39 18
Sanding sand paper #240 - #320
Top coats spray coating (2 times) 20 32 16

* measured at 25°C with Ford Cup #4.
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Fig. 3. Transparency board for crack number
measurement.
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Table 4. Molecular weight, dispersivity of Ni-
trocellulose Clear Lacquer.

Under Inter- Top
coat mediate coat
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Number
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Fig. 5. Gas chromatography of Nitrocellulose
Clear Lacquer Thinner.

Table 5. Temperature variation of T.G.A. in
Nitrocellulose Ciear Lacquer

Initial Med. Final Loss
temp, temp. temp. weight(%)

Top 216 220 240
coat 305 410 485 99
550 600 665

Interme. 195 210 225
diate 295 365 440 885

coat
475 515 565
Under 180 200 220
coat 260 385 485 995

515 570 640
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Table 6. Radial diameter of solitary pore and individual pore consisting of pore multiple

Diameter of vessel (um)

Species
Min. Max. Ave.
Quercus earlywood 200 400 301
acutissima latewood 40 180 80.6
Betula platyphylla var. japonica 20 160 76
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Table 7. Mean values for number of cracks by moisture content in edge-and flat-grained board

Species Type of board M.C. Cycle
1 ]2 [ s[4 s Te 7 [ &8
7% [18.1 77,2 1443 216.7 2498 2822 3320 376.0
Edge-grained 134 |40.4 1185 2208 2876 3249 3509 3870 417.6
Quercus 219 |57.0 1340 191.9 2369 2763 3189 387. 428.3
acutissima 791 7.9 262 66.6 952 111.0 1534 1832 2288
Flat-grained 13% 9.4 30,5 64.9 101.0 1349 1699 2136 246.1
21% 9.8 35.4 1.6 1426 1901 231.1 312 365.7
7% 16,0 457 88.4 1506 1746 2046 2548 2875
Edge-grained 13% 1403 940 1509 187.3 217.7 2346 261.1  303.3
Beltula 219 (24,8 48.2 95,8 181.4 2327 275.1 3356 409.0
platyphylla var. 79 |146 27.0 453 652 823 103.4 1450 1867
Japonica
Flat-grained 13% 138.6 83.0 1459 1912 2229 238.6 267.9 296.4
’ 21% {147 403 85.9 1345 188.1 241.3 320.0 356.9
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Fig. 13. Macroscopic cracks of coated film occurred in right angle to the grain in Quercus acutis-
ssima (A) and Betula platyphylla var. japonica (B).
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Table 8. Water permeability of Nitrocellulose Clear Lacquer coated films

unit: g/m?/day

3 4 5 6 7

Type of coating 1 2

Under coated film 50.6 157.0
Intermediate coated film  53.9 134.3
Top coated film 79.1 198.2

4.3 3473 4224 4903 600.8
2357 2947 368.8 4349 5319
264.0 349.0 4149 5151 581.2
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OUOY A ntermediate Coared Film

Top Coated Film

A0

Water permeabilitv(g/nr/dav)

Fig. 14. Water pormeability of Nitrocellulose
Clear Lacquer coated films.
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