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Effect of Board Thickness and Ring Angle on Press-drying for
Heartwood and Sapwood of Quercus acutissima C. *'

Nam Ho Lee*“ . Hee Suk Jung™~

Summary

This study was designed to investigate the effccr of board thickness and ring angle on the

characteristics including internal check, ring failure. surface check, end check, collapse, thickness

shrinkage and width shnnkage of press-drying. The exprimental materials of 6mmi-. 9mm- and

12Zmm-thick board were taken from heartwood and sapwood of oak (Quercus acutissima Carr.)

respectively. And boards were numbered according o position m the log{No. 1 to No. 4 for

heartwood and No. 6 to No. 9 for sapwood). Press-drying was at 145°C platen temperature and

3.5kg/Cm?” platen pressure.
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The results of this study were summarized as follows.

. Drying rates for sapwood materials were greater than those for heartwood materials. And drying

rates for thinner materials were greater than those for thicker materials,

. The thinner boards were, the severer surface checking developed in the heartwood materials, and

surface checking for heartwood materials had no tendency in board position for the same
thickness. Sapwood materials were completely free from surface checking.

End checking for heartwood matertals had no tendency in board position. The greater deviation
of ring angle from perfectly edge-graimned was, the severer end checking developed in the
sapwood materials. But end checking did not occur in 6tmm-thick sapwood materials.

The greater deviation of ring angle from perfectly edge-grained was, the severer end checking
developed for heartwood and sapwood materials. As board thickness increased, mternal checking
developed more severely for heartwood and sapwood materials.

For heartwood materials, ring failures reduced with increasing deviation of ring angle from
perfectly edge-grained except 12mm-thick material and showed no significant difference attribut-
able to board thickness. Sapwood materials were completely free from ring failure.

For heartwood and sapwood marterials, collapse was slight and showed no significant differences
attributable to both board thickness and board position.

As deviation of ring angle from perfectly cdge-grained increased, shrinkage of board thickness
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decreased for heartwood and sapwood materials.

8. Shrinkage of board width showed no significant differences attributable to both board thickness

and board position for heartwood and sapwood materials
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Il ®astarch, Table 1. Size of sample logs
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Table 2. Initial moisture content{%) and green volume specific gravity of drying time specimens

Heartwood Sapwood
bmm 9mm 12mm Smm 9mm 12mm
Initial M. C. 84.2 887 864 776 755 732
Specipic gravity 0.62 0.62 0.57 0.60 0.63 0.62

Table 3. Initial moisture content(%) and green volume specific gravity of drying defects specimens

Kind  of specimens Initial M.C. Specific gravity
No. 1 83.0 0.63
No. 2 92.3 0.64
6mm . N
No. 3 82.9 0.57
No. 4 83.0 0.59
No. 1 834 0.60
Heartwood No. 2. 824 0.63
9mm . )
No. 3. 36.7 061
No. 4. 82.9 0.63
No. 1. 81.1 0.56
No. 2. 36.6 0.56
12mm )
No. 3 88.5 0.56
No. 4. 91.2 0.57
No. 6. 793 0.59
5 No. 7. 74.2 0.59
m
™ No. & 74.9 0.61
No. . 75.0 0.61
No. 6. 74.5 0.62
Sapwood No. 7 73.3 0.64
9mm __
No. 8. 74.4 0.62
No. 9 74.4 0.64
No. 6 ; 73.6 0.59
12 No. 7. | 73.9 0.60
™ No. 8. 735 0.60
No. 9 76.5 0.60
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Table 4. Ring angle(degree) in heartwood and sapwond boards from Quercus acutissima {based on

144 boards)

Board Board position in Board position in
thickness heartwood - sapwood
No.l No.2 No.3 No 4 No.6 N7 No.8 No.9
fmm 78.7 725 660 048 60.3 56.3 48.6¢ 47.7
9mm 77.6 59.2 342 335 51.2 458 32.5 258
12mm 11 70.2 63.8 435 330 434 377 31.2 116
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(hased on 43 boards),

Table 5. Drying times to 6% M.C and drying rates in heartwood and sapwoed boards from Cuercus

acutissima (based on 48 boards)

Heartwood Sapwood
omm 9mm 12mm fmm 9mm 12mm
Dryi times T
TYng Hme 07 45 61 26 00 ¢ 84
to 6%(min) :
Dryi ates ~ : :
rving rates 488 | 286 204 4.88 296 217
70 to 30(%/ min} :
Drving rates . ) :
g rees: 1.38 099 0.66 1.39 095 | 0.69
30 to 6(%/min) f
i
Drvi rates N - i )
rying rates 241 158 {14 246 165 121
70 to 6(%/min) : :
Final M.C.{%) .
an A 38 | 43 10 3.0 4] ; 16
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Table 6. Average number, total length and maximum length of surface checks and end checks in

sapwood boards from Quercus acutissima (based on 144 boards)

With surface checks and end
checks per board

I?oard B?afd Average Total length Maximum

thickness| position number (Cm) length(Cm)
Surface End Surface End Surface End
check check check check check check
No. 6 0.00 0.00 0.00 0.00 0.00 0.00
fmm No. 7 0.00 0.00 0.00 (.00 0.00 0.00
No. 8 0.00 0.00 0.00 0.00 0.00 0.00
No. 9 0.00 0.00 0.00 0.00 0.00 0.00
No. 6 0.00 0.00 0.00 1.00 0.00 0.00
9mm No. 7 0.00 0.33 0.00 012 0.00 0.07
No. 8 0.00 0.67 0.00 0.45 0.00 0.13
No. 9 0.00 3.17 0.00 213 0.00 0.50
No. 6 0.00 0.33 0.00 0.30 0.00 0.15
No. 7 0.00 1.83 0.00 085 0.00 0.25

12mm .

No. 8 0.00 4.83 0.00 240 0.00 057
No. 9 0.00 8.50 0.00 5.05 0.00 0.85

Table 7. Average number, total length and maximum leagth of surface checks and end checks in

heartwood boards from Quercus acutissima (based on 144 boards)

With surface checks and end

checks per board

thfizcianrjss pljjj.::n Average Total length Maximum
number (Cm) length(Cm}
Surface End Surface FEnd Surface End
check check check check check check
No. 1 7.67 2.67 42.67 1.22 11.35 0.50
No. 2 4.33 1.67 24.50 (.80 9.05 0.40
6mm No. 3 5.00 2.00 30.27 1.02 9.72 0.52
No. 4 4.67 2.50 24.77 1.10 1048 0.45
No. 1 3.50 1.33 27.45 1.02 13.93 0.65
No. 2 2.17 1.17 11.12 0.75 6.40 .53
Jmm No. 3 1.50 0.67 11.43 0.48 6.52 0.48
No. 4 2.00 2.17 445 0.95 2.87 0.40
No. 1 2.33 1.83 16.42 1.60 8.50 0.80
No. 2 2.83 233 18.80 1.77 9.13 0.73
12mm No. 3 2.83 2.33 21.02 2.17 11.37 110
No.4 | 067 5.00 4.22 2.32 3.05 0.65
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Table 8. Average number, total length and maximum length of internal checks and ring failures in

sapwood boards from Quercus acutissima (based on 144 boards)

With internal checks and ring failures per
cross section

Board Board Average Total length Maximum

thickness | position number (Cm) length(Cm)
Internal Ring Internal Ring Internal Ring
check {ailure check failure check failure
No. 6 0.00 (.00 0.00 0.00 0.00 0.00
No. 7 0.00 0.00 0.00 0.00 0.00 0.00
bmm No. 8 0.00 0.00 0.00 0.00 0.00 0.00
No. 9 0.00 0.00 !j,(?(k 0.00 0.00 0.00
No. 6 1.67 0.60 0.05 0.05 0.33 0.00
No. 7 0.33 0.00 0.13 0.00 0.13 0.00
dmm No. 8 3.83 0.00 1.93 0.00 060 | 0.00
No. § 3.50 (.00 1.87 .00 0.50 i 0.00
No. 6 2.33 (.00 1.40 0.00 0.00 0.0
No. 7 4.83 (3.00 297 0.00 0.80 0.00
mm N 8 8.67 0.00 5.82 0.00 1071000
} NQ. 9 13.17 .00 7.08 0.00 0.75 i 0.00

Table 9. Average number, total length and maximum length of internal checks and ring failures in

heartwood boards from Quercus acutissima (based on 144 boards)

With internal checks and ring failures per
Cross section

Board Board Average Total length Maximum

thickness! position number (Cm) length(Cm)
Internal Ring Internal Ring Internal Ring
check failure check failure check failure
No. 1 0.00 4.17 0.00 2.05 0.00 0.50
No. 2 0.00 2.00 0.00 1.00 0.00 0.50
bmm No. 3 0.83 1.83 0.25 0.88 012 | 033
No. 4 1.50 0.83 | 067 0.43 032 | 025
No. 1 0.33 ' 4.67 0.08 297 0.05 0.77
No. 2 283 1.33 1.20 0.93 0.32 { 0.35
Smm No. 3 3.33 0.33 165 0.27 063 | 0.3
No. 4 4.33 0.00 1.73 0.00 0.60 0.00
No. 1 1.83 2.17 1.00 1.72 0.55 0.65
No. 2 1.83 2.83 087 2.32 058 0.67

12mm o

No. 3 5.00 2.33 1.97 2.52 0.57 1.17
No. 4 6.33 2.00 2.30 1.85 0.53 0.72
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Table 10. Depthof collapse in heartwood and sapwood boards from Quercus acutissima{mm) (based

on 144 boards)

_ Board position in Board position in
Board heartwood sapwood
thickness ' pwoo
No.1 | No.2 | No.3 | No.d4 | No 6 | No 7 | No.8 | No ©
6mm 017 019 035 0.27 0.24 i 0.24 028 026
9mm 0.21 0.23 (.33 0.36 0.42 i 0.43 0.35 0.24
12mm | 031 0.35 0.18 0.23 032 | 031 023 | 02
Table 11. Shrinkage of board thickness and width in heartwood and sapwood of boards from
(uercus acutissima (based on 144 boards)
- ]
Board ‘ hf'sax'd '
Wood type ) snrinkage No. 1 No. 2 No. 3 No. 4
thickness (%)
omm Thickness 16.28 13.63 13.49 13.78
Width 1.68 207 | 2186 ‘ 2.28
Imm Thickness 1881 | 1738 | 1448 1440
Heartwood Width 1.79 231 254 | 350
12mm Thickness 17 60 16.80 1518 1279
Width 243 205 | 259 247
Board . B.oard . . . .
hickness Shrinkage No. 6 No. 7 No. 8 No 9
; (%) |
6mm Thickness = 2190 = 2032 2091 | 20.26
| Width 31z 383 343 | 351
Sapwood E 9mm Thickness 2071 21.48 i 1898 = 17.15
* Width 3.00 31z 3 3.47 4.36
1 1Z2mm Thickness 18.71 , 15.97 ‘ 1476 12.46
| widh | 298 | 343 | 43 | 307
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