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ABSTRACT

This study was carried out to investigate the dimensional stability of wood treated with PEG for better
utilization of domestic small-diameter logs. Four species of ring- porous wood(Quercus mongolica Fiscy,
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Quercus variabilis Buwme, Fraxinus rhynchophbylla Hanc, Paulounia coreana Uy, and four species of
diffuse-porous wood(Prunus sargentii Renpe, Betula davurica Puy, Populus tomentiglandulosa T. Ly, Cornus

controversa Hemsiey) were used for this experiment.

The shrinkage of wood decreased with increasing the concentration of PEG. The shrinkage of diffuse- porous
woods was lower than that of ring-porous woods. The weight gain increased in proportional to the PEG
concentration. Diffuse-porous woods showed a little higher weight gain than ring-porous woods. Bulking effect
also increased with increasing the PEG concentration, but was in inverse proportional to the molecular weight
of PEG. Diffuse-porous woods showed higher bulking effect than ring-porous woods.

Consequently, diffuse-porous woods showed better dimensional stahility than ring- porous woods It was
considered that dimensional stahility was affected by characteristics of wood such as vessel and tylosis, and density.

Keywords: Dimensional stability, shrinkage, polyethylene glycol(PEG), bulking effect, weight gain, ring

porous wood, diffuse porous wood
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Table 1. Sample woods
Species Tree age Locality
Quercus monglica FiscH 22 Chunchon, Kangwon
Ring-porous wood Quercus valiable BLUME 3l Chunchon, Kangwon
&P 00 Fraxinus rbynchophylla HANCE 38, Chunchon, Kangwon
Paulownia coreana UYEKI 9 Chunchon, Kangwon
Prunus sargentii REHDER 22 Chunchon, Kangwon
Diffuse-porous wood Betula davurica PaLL 19 Chunchon, Kangwon
! porous woo Populus tomentiglandulosa T. LEE 12 Chunchon, Kangwon
Cornus controversa HEMSLEY 44 Chunchon, Kangwon
Table 2. Characteristics of sample woods
. Vessel diamet . Oven-dried densit
Species esse (m?)me e Tylosis  Rays O'Ch (Qcmegm Y
Quercus monglica 2052 o] 1, broad 079
Ring-porous Quercus valiable 2138 0 1, broad 084
wood Fraxinus rhynchophylia 1754 o] 3~4 069
Paulownia coreana 2200 o] 3~4 040
Prunus sargentii 553 x 1~5 059
Diffuse-porous Betula davurica 632 x 1~3 069
wood Populus tomentiglandulosa 583 x 1 042
Cornus controversa 771 x 3~4 054
O : Present, x : Absent
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Table 3. Oven-dried shrinkage of ring-porous woods

(Unit : %)
Treatment PEG 1000 PEG 2000 PEG 4000
Species
Temperature 10%  20% 30% | 10%  20% 30% | 10%  20%  30%
r 53
Untreated
t 9.8
Treated r 37 25 15 35 27 20 30 31 23
Quercus at RT. t 69 61 43 75 63 54 78 74 55
mongolica™ Treated r 28 18 12 33 22 16 35 23 17
at 50T t 69 48 40 76 58 48 71 62 46
Treated 1Y 29 16 14 41 14 17 38 31 19
at 70 t 66 52 43 84 68 50 78 69 50
r 47
Untreated
t 105
Quercus at RT. t 71 68 48 | 82 74 46 | 84 58 58
variabilis* Treated r o 30 21 15 | 34 25 20 | 32 23 19
at 50T t 79 61 45 81 67 58 75 59 50
Treated r 30 22 14 39 26 19 33 19 24
at 70T t 77 58 39 82 60 49 79 61 60
r 55
Untreated
t 76
Treated r 33 23 16 37 27 18 38 32 19
Fraxinus at RT. t 56 35 38 69 63 40 71 64 39
rbynchophylla Treated r 34 31 17 | 33 28 18 | 34 31 16
at 50T t 64 51 41 64 56 40 67 57 32
Treated r 33 23 18 35 24 15 37 27 17
at 70C t 76 51 38 73 55 44 71 61 38
r 30
Untreated
t 58
Treated r 14 07 05 16 10 05 14 06 06
Paulownia at RT. t 34 19 09 40 20 12 34 20 18
coreana Treated r 15 06 04 16 09 06 16 11 09
at 50T t 35 18 08 38 22 13 40 26 17
Treated r 18 13 06 15 12 06 17 10 06
at 70T t 34 20 07 36 22 09 41 25 14

* RT.: Room Temperature, r: radial direction, t: tangential direction
* EAEE A 309 13, ppd0~47 A-8(A - 7, 2002).
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Table 4. Oven-dried shrinkage of diffuse-porous woods

(Unit © %)
Treatment PEG 1000 PEG 2000 PEG 4000
Species v
Temperature 10% 20% 30% | 10% 20% 30% | 10% 20%  30%
r 48
Untreated
t 116
42 2 1. 8 30 17 42 ) 1
Treated at RT. ! 3 > 3 32 ?
sargentit 40 2 1 2 27 17 8 3 21
Treated at S0°C d > g 3 3 )
t 116 80 43 111 84 56 110 83 60
r 41 15 16 40 27 18 46 28 15
Treated at 70°C
t 100 55 48 108 75 5.2 100 73 46
r 49
Untreated
t 71
41 1. 08 . 1 12 4 26 18
Treated at RT. d ? 33 ! 3
Cornus t 50 37 21 51 39 28 54 29 29
controversa r 31 17 06 31 18 09 34 24 15
Treated at 50°C
t 48 32 15 50 36 17 50 36 26
2! 12 04 0 12 0. Xl 1 0.
Treated at 70°C d ? 8 > > > >
t 48 22 06 45 24 0.7 48 26 18
r 69
Untreated
t 88
5.2 4 21 . 8 22 4 26 21
Treated at R.T. : 3 > > ?
davurica 1 6 1 : 4, 2 4 4 24
Treated at S0°C. oo 2122 S >
t 73 53 31 76 62 38 75 63 40
: 4 0. 2 4 13 6.0 3 16
Treated at 70°C - >9 3 > > 5 ) >
t 88 59 09 80 6.0 23 84 63 31
r 34
Untreated
t 75
Treated RT r 11 06 01 23 06 01 17 04 01
reated at RT. .
Populus 4 t | 32 13 03 |39 15 06| 42 19 08
fomentiglan- 16 03 02| 20 03 01| 13 06 03
dulosa Treated at 50°C d - : - - : : :
t 36 04 04 50 13 06 39 19 12
r 24 03 0.0 22 06 03 18 04 01
Treated at 70°C
t 43 10 02 50 19 05 23 16 09

* RT. : Room Temperature, r: radial direction, t: tangential direction
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Table 5. Weight gain of ring-porous woods and diffuse-porous woods treated with PEG under
different conditions

(Unit : %)
Treatment PEG 1000 PEG 2000 PEG 4000
Species
Temperature 10% 20% 30% | 10% 20% 30% | 10% 20% 30%
Treated at R.T. 35 76 131 | 30 71 121 | 35 74 122
Quercus Treated at S0C | 53 98 149 | 38 84 141 | 36 80 130
mongolica®™ ) ’ ‘ ) : : ' : ’
Treated at 70C 43 82 163 | 37 76 135 | 57 61 131
Treated at RT. 38 84 128 | 33 61 96 27 6.7 99
Q“‘?’Cbu.s. . Treated at 0T | 79 85 133 | 38 76 120 | 40 59 102
Rine- variabilis* ) ;
S Treated at 70C | 42 95 156 | 34 69 13 | 32 353 120
Orous -
gvood Frani Treated at RT. 42 114 172 22 97 171 | 39 100 216
raxinus o
rhynchophylia Treated at 50C 31 100 164 | 39 102 194 29 82 171
Treated at 70C 40 103 199 | 43 100 186 40 100 213
_ Treated at RT. 138 279 401 | 121 259 401 | 137 334 442
f g’r‘;f;‘;”’“ Treated at SOC | 70 268 386 | 85 227 410 | 92 223 368
Treated at 70°C 105 273 474|107 283 495 | 115 270 5339
Treated at RT. 50 153 263 | 61 129 257 | 57 121 227
fa’ Zgﬁ;‘fn Treated at S0C | 52 142 266 | 55 143 225 | 51 153 230
Treated at 70°C 75 241 256 | 65 155 252 | 68 161 269
Treated at RT. 107 173 275 | 105 209 285 | 103 207 309
Cornus Treated at S0C | 85 184 207 | 84 180 292 | 88 178 278
DifoSC- controversa .
Treated at 70T 110 226 358 | 125 225 378 | 106 217 366
Orous
B 1 Treated at RT. | 87 140 201 | 65 135 204 | 79 169 250
Betula . z
davurica Treated at S0°C 59 138 220 | 60 125 210 52 118 217
Treated at 70C 73 162 371 89 165 301 81 158 269
l Treated at RT. 201 328 508 | 141 315 541 | 157 377 630
Populus y e o2ne
tomentiglandulosa Treated at 50°C | 156 369 515 | 143 373 585 | 137 349 541
Treated at 70C | 152 353 549 | 139 336 562 | 151 426 542

* RT.: Room Temperature
= B A 3090 1%, ppi0~47 Q-4 - 7, 2002).
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Table 6. Bulking effect of ring-porous woods and diffuse-porous woods treated with PEG under
different conditions

(Unit : %)
Treatment PEG 1000 PEG 2000 PEG 4000
Species

Temperatut 0%  20% 30% | 10% 20% 30% | 10% 20%  30%
Treated at R.T. 24 394 552 | 171 315 433 | 194 269 433
%{‘;Zi‘;;* Treated at 50T | 283 480 605 | 207 409 36 | 219 395 537
Treated at 70C 259 514 584 | 124 329 497 | 132 249 442
Treated at RT. 171 333 333 | 127 247 481 | 131 303 394
‘ %‘r‘;’%‘; o | Treaed ats0C | 93 394 570 | 169 35 442 | 210 344 449
Ring- Treated at 70C | 160 395 602 | 144 204 461 | 116 382 330
G o Treated at RT. | 252 367 58 | 199 318 508 | 80 283 494
r;jﬁi’;g;byﬂa Treated at 50C | 209 405 556 | 177 376 552 | 142 B2 541
Treated at 70C | 163 426 573 | 206 359 505 | 170 298 563
] Treated at RT. 347 663 736 | 276 577 738 | 230 492 56.4
F ZZZ’;‘;”’“ Treated at SOC | 202 686 833 | 167 539 753 | 327 394 617
Treated at 70C | 151 551 800 | 174 512 750 | 164 427 681
Treated at RT. 185 36.4 638 | 318 314 602 | 159 309 556
Z Zg’;z;ﬂ Treated at S0C | 178 376 663 | 221 378 574 | 117 349 555
Treated at 70C | 221 597 650 | 233 403 602 | 185 426 047
Treated at R.T. 337 3538 730 | 307 548 0663 | 285 466 594

Cornus

controversa Treated at 50C | 347 600 822 | 300 357 782 | 273 513 669
Diffuse- Treated at 70C | 360 713 913 | 364 678 903 | 306 623 778

N Treated at RT. | 337 500 669 | 256 482 658 | 295 586 691
59””“. Treated at 50T | 289 508 713 | 241 440 653 | 277 373 627

avurica
Treated at 70°C 184 457 917 | 246 446 788 | 191 425 727
Populus Treated at RT. 586 792 962 | 462 795 927 | 408 770 907
tomentiglan- | Treated at 50C | 504 944 946 | 369 857 916 | 457 760 863
dulosa Treated at 70C | 393 890 979 | 319 760 927 | 36 803 913

* RT.: Room Temperature
= 2R Al 3098 15, ppd0~47 A8(A - 7, 2002).
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