PEG(Polyethylene Glyco)Xiz| A e st

AT F g E
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ABSTRACT

This study was carried out to investigate the mechanical properties of woods treated
with 30% aqueous solution of PEG 1000. Compressive, bending and shearing strengths
were slightly decreased by PEG treatment. Absorbed energy in impact bending did not

show any significant differences between untreated and PEG-treated woods.
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Table 1. Sample trees
Species }&ige: Locality
Pinus densiflora S. et Z. 35 | Chunchon, Kangwon
Softwood Pinus koraiensis S. et Z. 24 | Chunchon, Kangwon
Larix kaempferi Carr. 21 | Chunchon, Kangwon
Quercus mongolica Fiscu 22 | Chunchon, Kangwon
Quercus variabilis BLuve 31 | Chunchon, Kangwon
Hardwood Prunus sargentii Reuper 22 | Chunchon, Kangwon
Betula davurica Pary 19 | Chunchon, Kangwon
Populus tomentiglandulosa T. Lge 12 | Chunchon, Kangwon
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Table 2. Bending properties of sample woods

Air-dried Moisture

Growth MOE Proportional

MOR
Species density contents ring width (11\/1 fcjgn’) (kgf/cm) limit
(g/cr) (%) (mm) & (kgf/cri) ~ trtest
042 123 19 600 66900
, Untreated 000 105 £02 60 7000 29060
P. densiflora 052 131 16 58 73600 NS
Treated £002 08 £02 40 +8000 27020
038 113 39 580 65100
o Untreated 50 g2 105  +40  +5100 310£30
P koratensis 2 125 36 450 60800 o
05 . .
Treated 001 02 105 140 tg300  2D0+160
044 132 37 690 69500
 Untreated 003 +06 104 +90 +16400 290+60
L. kaempfert 3 39 560 69800 )
051 136 .
Treated 1002 06 105 +40 +13200 210+40
084 136 23 1330 131200
, Untreated 000 102 :05  +150 11900 00010
Q. mongolica 083 150 26 1110 122800 NS
Treated 1003 04 501 +170 spsp00 000100
089 135 21 1340 138900
o Untreated 003 102 £02 150 +13100 590+50
Q. variabilis 29 13.9 23 1320 133500 NS
0. ) .
Treated 1003 05 02 140 21300 020130
059 127 29 890 98800
_ Untreated 500 103 05  +90 45600 37060
P sargenti 066 144 25 742 91100 )
Treated +0.02 +0.4 +0.3 +30 42700 35030
077 166 31 1160 128500
, Untreated 503 402 £03 80 +18600 50030
B. davurica 0.78 145 47 900 111300 o
Treated 2001 02 26 20  =7800 42020
043 160 87 680 79700
P Untreated 002 02 £18 10 £1400 31030 .
Kk
tomentiglandulosa 0.48 133 104 530 67800
Treated 1002 02 06 +40  +4200 260£10
NS : No significant, * P < 001, #* P < 0,025, #%* P < 0001
gk Frge AAFA 111:204~135  Hom PEG MAZ FAHA A H3 @
+0.8%, g4 11.0£0.1~15610.2 %<2 < MOR# € RAFAY. PEGHE A F
HolAT) gl Alole] FeAdE HAEZ A =3
MOR2 H4sAle] FHEA 200+10~ & A3 FFoA fFoAdel A A

33010 kef/er, PEG A2 220+10~240
+10 kgt/erel WA, BREAE A
A 350420~620210 kgf/or, PEGH A
260+10~560+20 kgf/erel WeIgTh AA
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24 BHAFE AUFE, YT 24
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Table 3. Axial compressive properties of sample woods

Air-dried Moisture

Growth

MOR

MOE  Proportional

MOR
Species density contents ring width (kgf/cw) (kgf/ex) limit -
(g/e) (%) (mm) (kgt/em) ~ Ltest
0.43 11.2 14 330 21500
Untreated +0.00 105 +0.3 £10 +3300 240+20
P. densiflora 055 135 33 220 11500 o
RS9 X . i
Treaed 001 +08 202 410 7200 180=40
039 117 34 200 15500
- Unweated 50 +04 £06 10 2100 230+10
P koraiensts 055 135 33 220 14200 -
Treated +0.01 108 502 10 1900 180+20
043 11.8 35 32 15700
~ Untreated 5 00 02 £02 30 4300 220+30
L. kaempferi -
reated 059 111 38 240 13000 150050
reate £0.02 +0.4 +0.1 £10  £2200 *
0.82 128 20 550 25700
, Untreated 449 0.1 03 £20 2500 45050
Q. mongolica 0.86 135 28 470 27000 *
Treated +0.03 05 104 430 +3500 35030
0.89 125 26 590 28600
. Untreated 5 5o +02 £03  +50 4400 59050
Q. variabilis 0.85 117 24 560 24900 NS
Ko} . .
Treated +0.01 +04 101 420 5700 430+40
0.60 115 22 390 21000
) Untreated ) 5 0.3 +04  +10 3500 320+10
P. sargentii sk
reated 0.67 11.0 25 320 15800 50520
reate £0.01 +0.1 +0.4 £10  +5900 *
078 156 35 620 32000
, Untreated 559 +0.2 +12  £10  +3100 460+40
B. davurica 0.76 13.0 31 460 22400 o
Treated +0.02 £02 11 420 4500 340+30
0.42 14.7 98 330 23200
P  Untreated ) 9 0.4 £16  £20 2900 27010 N
*
tomentiglandulosa 053 13.3 82 260 18000
Treated +0.02 0.8 06 10 3700 170+10
NS : No significant, * P < 0.01, =*x P < 0025, =*x P < 0001
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Table 4. Shearing strengths of sample woods

A A 60+10~170+20 kgf/cre} W o],
LTY FA#A  110£10~210£20 kgf/cr,
PEG A&A 90+10~190£10 kegf/cre] ¢
Aok $Z9 wg PEG A FH A
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o
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Air-dried Moisture

Growth  Shearing

Species density  contents ring width strength t-test
(g/cr’) (%) (mm) (kgf/crt)

L Unbreated036:002 _103:02__ 21304 70810
, Treated  047:001 101410 17402 6010

F. densiflora 1 Untreated 033+001 104102 21302 _ 70:10
Treated 0478002 107406 20402  60+10

| Untreated 033:001 101302 33:08 80510
o Treated  047:002 140406 4502 70410

P. koraiensis Lp Untreated 033:000 102301 41206 _ 70:10 ,
Treated 0481001 13809  43+01 50410

1 Untreated 0395002 105:03__ 35:07 9010
, Treated 0514001 101404 37402  70%10

L. kaempferi r Untreated 0375001 101303 40:03 10010
Treated 0512001 106£05 41201 5010

Lp Untreated 0673002 116:03 _ 31313 120120
, Treated 0712003 126406  29t03  150£20

Q. mongolica |r Untreated 070:002 ~ 120:03 24301 _150:10
Treated  0.72£003 127406 32403  150£30

| Untreated 0751001 _117:03 21300 200510
e Treated 0732002 113+01  27¢02  170£20
Q. variabilis _p Untreated 075:001 122505 24:03 210220

Treated 076000 116405 2702 190:10 N°

L Untreated 0501002 103203 30204 110520
) Treated 0574001 105:02 2802  110£10

P. sargentii |1 Untreated 0502002 105:06 32303 150£10
Treated 0574001 102t03 3103 12020

[ Untreated 0752001 149805 40311 15020
, Treated  0.80£003 126103  34%08  140+10

B. davurica | Untreated 074:002 143105  36:08 180120
Treated 0782002 12402 2603 150220

| Untreated 0465001 145804 105827 _ 80+10
, Treated 0584002 129t04 111434 60%10

P. tomentiglandulosa Ly Untreated 0442002 140506 79+19 _110£10
Treated 0502001 126208 9009 00410

NS : No significant, * P < 0.01, =** P < 0.025, =**x P < 0.001
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Table 5. Absorbed energy in impact bending of sample woods

Air-dried Moisture  Growth Absorbed energy

Species density contents ring width in impact bending t-test

(g/c) (%) (mm) (kg - m/er)

P. densiflora Untreated 0.42+002 9503 1.4+04 0.4510.07 NS
) Treated 0.54+0.01 122+1.0 1.7+04 0.53+0.13

P koraiensis Untreated 0.38+0.01 95+0.2 3.9x0.7 0.40+0.11 NS
’ Treated 051+0.01 125202 4.0£0.8 0.29+0.06

L. kaempferi Untreated 0.43+0.04 10.0+0.2 4.0+0.8 0.62+0.38 NS
Treated 0.53%0.02 115404 3.6+0.3 0.96x0.32

Q. mongolica Untreated 0.81£0.03 11.7+0.2 2.6+0.6 2.29+0.26 NS
Treated 0.80£0.02 14304 2.2+0.2 1.90+0.40

Q. variabilis Untreated 091002 127+04 2.2+0.3 2.45+0.21 NS
Treated 0.85+0.01 10.7£0.6 2.3+0.1 1.75+0.61

P. sargentii Untreated 0.59+0.02 10.6x09 3.1+04 0.69+0.06 NS
Treated 0.65+0.01 129+05 2.8+0.2 0.69+0.03

B. davurica Untreated 0.78+0.01 163+£0.1 40+13 1.17+0.25 NS
Treated 0.79+0.02 14.2+0.2 3.8%£1.2 1.1720.16
P . Untreated 0.44+0.02 164+0.2 9.2+1.8 0.55+0.12

tomentiglandulosa Treated 0.50£0.03 13.4+0.2 7217 0.81+0.24 NS

NS : No significant, * P < 0.01, =*x P < 0.025, =**x P < 0.001
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