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Influence of Oven Heating and Water Heating on the Physical and
Mechanicel Properties of Wood*!

Won-TeK S0« Hee-Suk Jung®®

Summary

the effect of heating periods on the physical

This experiment was carried out
and mechanical properties of mapic (Acer mono Max.) by oven heating and heating in water ot

160°C for 0,2, 4, and 6 davs respectively.

The resuits obtained are summarized as {cllows:
1. The green volume specific gravity due o oven Lieating decreased from 6 days of exposure,

and that due to heating in water decreased from 4 days of exposure.

The radial shrinkage due to oven heaiing decreased from 2 days of exposure, but that due to

heating in water increased from 8 days of exposure.

The tangential shrinkage due to oven hearing decreased {rom 2 days of exposure, but that

due to heating in water increased from ¥ days of exposure.

J. The amount of water absorption due to oven heating decreased from 2 days of exposure, but
that due to heating in water increased from 4 days of expusure.

4. The compressive strength pararelled to grain due to oven heating increased till | davs of
exposure but decreased from 6 dave, and that due w heating in water decreased fram 2 days
of exposure.

5. The shearing strength pararelled o grain due o oven heating increased till 2 davs of expos-

irom

ure, but Jdecreased from b days of expozuce, and that due to heating in water decreas

4 days of cxposure,
4, The bending strevsch  due to oven heating  incveaed il 4 days of exposure  bui decreased

from 6 days, and tnhat due to heating in water
[ exposuce,

The impact hending absorbed enerygy due o oven beating decreased {rom

and that due to hearing in water decreased from 2 days of exposure,
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Table 1. Green volume specific gravity
Heating ,Heatjng Replication !
. i period - Total
medium 1 (days)| 1 I ‘ B l v |
0 0.607| 0.606{ 0.608 0.607 2.428
Oven 2 0.607| 0.606| 0.612] 0.606 2.431
heating 4 0. 610} 0.600 0.603| 0.605 2.418
6 0.604] 0.594 0.596! 0.600] 2. 394
Total 2.428) 2.406] 2.419 2,418 9.671
0 0.607} 0.606| 0.608] 0.607} 2.428
Water 2 0. 602} 0.604| 0.606] 0.607| 2.419
heating 4 0.593] 0.599| 0.602} 0.604 2.398
6 0.591; 0.587| 0.584] 0.594| 2. 356
Total 2.393] 2.396| 2.400| 2.412} 9.601

¥ 2 EHHES BOHEERE
Table 2. L.S.D. table of green volume specific

GEAE ¢ R B B govt
IBGEMIMC £ 1% KB A FEe) Jehdoo g4
HEE BES & #R2: ¥ ld #ExRI d+ uig
Zrol mnBHRIF R L.S.D. =0.00430] n2 0F =2
H=4H>6H, 0B>4Hol ol hnghiiass) RREHA
BRI B BB L.S.D=0.0061c) o2 #48 indhol] 4
0H =2H =40 =6H, 0A =2A>6H0clm #kmd A
+= 0 =20 =40>6H, OH>4H1= MEAMMY &
PEghol A hnshikes Rl 2R L.S.D. =0.0009¢) 2 hiy
EAR 6H A B R B> #hoK Inghe] gl ot

wtebA EEIndhel A = MnBANER] 6H Y, BokKin#
A E 4RYE MK E] EHde FHE & T
Ak, mEEME 6B A MERMA Jg B ¥ AKX
B LHIE HAOEEE £% 1.3% 2 3.0%24 #
Kell &3t A7 BER e A ole HkhnBh
RHR SHE Ktk HEol Mid ezl FR/EIE
7tA e BRsS RoeR 4R

gravity. i1z "
—~__Period(days) 1.2 W ®
Medium 0 | 2 | 4 | 6 |Mean TR DRG] W R TESE B
% ) Bk S 1 g e AN
Oven heating  |0.607 [0.608 [0.605 [0.599 |0. 6048 ‘3‘} é‘“‘ﬁi‘:‘ Bie % 33k A3 HE TSR
Water heating 0.607 [0.605 [0.600 [0.589 [0.6003 ¢ 4 3 5k awh.
Mean 0. 607010. 6065]2. 6025/0. 5940
L.S.D. [(Mw) — (Mg)] =0.0092
L.S.D. [(Py) - (Py)]  =0.0043
L.S.D. (MaP;) = (MaPy)] =0.0061
L.S.D. [(MyP;) ~ (MaP,)] =0. 0099
£33 HEE
Table 3. Shrinkage
. Heatin Replication(%)
Heating g , Total
period I g I | i v
medium | (days) R | T R T ] R | T R | T R T
0 451 6.91 a6 7050 443 69| 451 701 1801 2802
Oven 2 390  6.32 402 6.25 3.92  6.33 4.04 6.3 1588 2527
heating 4 360l s5.07 3520 6.01 3.67 5.87 3.69 6.06 14.48 23.90
6 a.7s1 .34 3.76]  6.24  3.68  6.2¢ 3.76] 6.3 14.92 25.20
Total 15.730  95.601 15.86 25.55 15.70, 25.45] _16.00, 25.7¢| 63.29| 102.39
0 45| 697 456 7.05 4.43 6.99 451 7.0 1801 2802
Water 2 4200 7.38  4.25 7.42 4.16] 7.400 428  7.35 16.89 29.55
heating 4 460l  7.48 463 7.52 450 7.5¢| 4.600 7.5(] 18.42 30.00
6 5.3:1 808 517 801 5.43 81 514 807 21.06 32.35
Total 18.6:0 29.92 18.61 30.00 18.61 30.07| 18.53 29.9: 74.38 119.92

% R: Radial shrinkaze, T: Tangential shrinkage



19803 54}

# L B

& 17

¥ 4. B5tEE KiEEo BOHBERE

Table 4. L.S.D. table of radial shrinkage

.y oo ; ]
— \Pcnod(days)g !

—

— ) 2 14 ¢ | Mean
Medium T ! ‘
] T
Oven heating 4.52 13,97 | 3.62 | 3.73 1 3.960
214.2214.61 | 5.27 {1 4.655
4

Water heating 4.5
Mean | 5
L.S.D. [(My)~(Mg)]=0.129
L.S.D. ((Py)—(Py)] =0.109
L.S.D. ((M.P)) — (MgPy)) =0.154
L.S.D. [((Mu,Py) — (MgPy)] =0. 176

* 5. BRHA ks RIEEERTE
Table 5. L.S.D. table of tangential

4. 500

4.520] 4. ()93] 4.115

shrinkage
. Perlod(days)‘ T B
T 0 2 4 6 lMean
Medium I ? | ” ,
Oven heating 7.01 [ 6.32 | 5.98 | 6.30 | 6.403

Water heating 7.01
Mean | 7.010

L.S.D. (M) ~ (Mg)) =0.149
L.S.D. ((Py) ~(Py)] =0.069

L.S.D. ((MaP;) — (MaP)) =0. 098
L.S.D. ((MuP,) — (MzPy)1=0.161

| 7.20 | 7.50 [ 8.09 | 7.498
6. 835 6. 740' 7. 195|

!
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Table 6. Amount of water absorption

Heating | Heating} Replication(10-%g/cm?)
| period | . -~ Total

medium | (days) : l it } S
0 89l 88| 88| 89 354
Oven 2 84 80 82 80l 32
heating 4 74 71 74 72 291
6 | 80 78 79 76| 313
Total os27) 017 23 s17) 1,284
0 84 8 88 89 354
Water 2 93 ol 9l 91l 365
heating | 4 9 o4 95 97 382
6 112 105 108 103 428
Total 390, 377, 282 380| 1,529

£ 7 BkRe BLOEERESRT
Table 7. L.S.D. table of the amount of water

absorption
~—~__Yerioa(cays) !
0 2 4 6 |Mean
Medium -

Oven heating g9 | 82 | 73 l 3 l 80.5
Water heating 89 91 9 1107  95.8
Mean 89.0f 86.5 &4. 5] 92. 5!

L.S.D. [((My) (M)} =1.5
L.S.D. [(P)—(Py)) =2.2
L.S.D. ((MaPy) — (MgPy)] =3.1
L.S. D. [(Mw o)"‘(Ma u)] 3.0
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FHEo Eile]l 21 webd BKEE A
Aom Fogg(l969)+ kel 4~12pRZERBE %
kel Emd e HEE B E o ok K KR
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Table 8. Compressive strength

Heating 'Heating | Replication(kg/cm?)
. period Total
medium | (days) 1 I i v |

0 621 630 638 630 2,519
Oven 2 650, 666 664 644] 2,624
heating | 4 660, 674 690 657 2,681

6 635 657 633 640 2,545
Total 2,566 2,607| 2,625 2,57110, 369

0 6211 630 638 630 2,519
Water 2 600, 597 595| 579) 2,371
heating| 4 5721 605 587] 588 2,352

6 5510 592|578 580| 2,301
Total 2,544| 2,424| 2,398] 2,377| 9,543

£ 9. BHERBES ROAEEERTE
Table 9. L.S.D. table of compressive strength

~~—___Period(days)| M
h 0 2 4 6 ean
Medium " __
Oven heating 630 656 | 670 ! 636 648, 0
Water heating 630 | 593 | 588 | 575 | 596.5
Mean | 630.0] 624, 5] 629.0] 605.5

L.S.D. (M) — (Ms)) =15.6
L.S.D. [(P,) ~(P))) =13.5

L.S.D. [(MsP;) — (MsPy)] =19. 1
L.S.D. ((MuPy) ~ (MaPy)] =21.6

SROHE T SR MAGEH} AR el
InEdkag el nBUiRael HEERMC QA =5 EEY
HEMol vhebytel

BAOEEE BEE & SRe £ 99 Hiis 9
ubel el A HIRZ M L.S.D. =13.5kg/cm?¢]
D2 OH=4H=28>6H°]3vt. mAEE] Rk
A mEgEMR 295R LS. D. =19, lkg/cm?e) 22 %
RInEol A 4H =2E>6H=0Ho] L KA L 0
H>2H=4H =6R¢] == MBS RS A ik
WeRn RS L.S.D. =21.6kg/cmiol = B JuEAARS
28, 4H, SHdA BB BokuEhe gk, Zukin
Bl ot BEHKe]l wel Hilde o ol ALk
aek RS MEEETkAt w2 ks fie] ¥ Fdkik
o kst A4l

4.2.2 BUMGREE

IRELERE R BRG] b2 SYRREES] Bk %10
3 A5 HEANERE # 115 3

* 10. BYER3EEL
Table 10. Shearing strength

Heating Heating| Replication(kg/cm?)

| period i Total

medjum ‘ (days) 1 it } Il ’ N -
0 201 189! 193 1958 778
Oven 2 213 204, 213 2000 820
heating 4 204 198‘ 213 193 808
6 104 187] 188 190 759

Total 812) 778 807 778 3,175

0 201 189 193 195|778
Water 2 196] 185 184 187 752
heating | 4 185 174} 177 17l 712
6 168 166 171 172 677
Total 750 T4 725 730| 2,919

F 11, BIWREES| RO EEXE BYE
Table 11. L.S.D. table of shearing strength

period(days)| } ‘[ ‘ .
\\ 0 | 2 | 4 | 6 |Mean
Medium | J | J

Oven heating 195 | 208 | 202 Z 190 | 198.8
Water heating 195 | 188 | 178 | 169 182.5
Mean 195.0} 198. 0| 190. o} 179. 5|
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L.S.D. (My)—(M;)]=10.2

L.S.D.((P,) - (P))] =5.8 12388 K

L.S.D. [(MzP,(— (MqsP,) 1=8.2

L S0 (MB — (MaPy =1L 7 IAEEE Y] AR mHE DimEre]  w(LE: % 12
~ B 9}’ )}‘—1‘»174 ﬁﬁnl’ﬁ*ﬁ' FT#{J_%‘C /l\ I)J’f' 7}%‘:‘]'-

GETETS R BT INAAEERRIS} InBnrIn ...J.JL

InEhag el gk iR e *ﬁﬁf'?;ﬁ‘)“ ol A =H FIE
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o JREe] gl wlhs} zbe] nBAMR FHML.S.D.
=5, 8kg/em?el 2 2 =0H =4A>6H0| gl oh. Infuak
g RSl A 5 FBRIL. S. D. =8. 2kg/cm®
olm 2 BEMM A 2A =4A=0A =6H, 2A>0H =6
H, 48>6@°lZ BAK#al4 O0H=2A=4H>6H,
OR>480] v nFAMEAY RGN A AR
#09 L.S.D. =11.7kg/cm?s] = & JufAiiRd 2H, 40,
Bl A B g > BokinEie] glek, IR 6B A
#okimshel] 3 WEERES MAREE KR )
13.3% 2 el o] o] Kozlick(1967)9] {KiRE &
Mol i e MEERERRAA 102°CH FiRzk
FE7F 32°C8) (Eiigte bt a vk 15~20%2) SUEERE KT
FhA e e JAES HasE s ol

p=A
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Table 12. Bending strength
Heating | Heating | Replication(kg/cm?)
period —| Total
medium | (days) T ‘ | i ; N
o 1,205‘1 1,100] 1,220] 1,200} 4,815
Oven 2 11,274) 1,2700 1,296 1,242} 5,082
heating| 4 1,250/ 1,224 1,256/ 1,255| 4,985
6 1,226| 1,210 1,224} 1,203 4,863
Total 4,955 4,894| 4,996 4,900119, 745
0 1,205 1,220 1,190 1,200 4,815
Water 2 1,199 1,202] 1,184] 1,180 4,765
heating 4 1,198 1,209 1,208 1,178 4,793
6 ] 1, 177‘ 1,176 1,151] 1,168; 4,672
Total 4 779\ 4,807 13‘ 4,72619,045

#* 13. 2EEel ROHEERE

Table 13. L.S.D.

table of bending strength

Period(days) | |
0 2 | 4 6 Mean
_ Medium ! , I
Oven heating 1,204 1,271 | 1,246 1,216 l 1,234.3
4
Water heating 1,204 L1z 1,198 L6 11905
Mean 1,204.0 1,235 | 1,222.0 1,192.0 |

L.S.D. [((My)— (Mg)] =28.5(5%level)
L.S.D. [(Mgpz)"(MaPo)] 21.5

TS R AR, SRR = 5% KigdA
FEMe] vhebd o] SO InZhgied o ndjuR
o] HEEIR Qe AE 1% KA ®ES Atk
vhepgke},

BAEESE BES & BRE E 134 #idd e
ahsl zrol puBHRIS P3RS L.S.D. =15.2kg/cm?®e)
2R 2A=4H>0A =60 givh.  InByEae] [Pl
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SNl A 2H>4A>6H =00l FkmEdA 08

NN

F2)

o

59

=47 =2H>61, O0H>2H¢] = MMM MRk
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Table 14. Impact bending absorbed energy

Heatmg Heating | Repllcanon(kg m/cm) |

period ooy v - Total

medium |(days) | [ | I | N } vl
I o | n22 120 124 122 4.8
Oven 2 ) L19 LI L1§ 118 4.71
heating| 4 | 1.08 105 L11 1.100 4.3t
6 | 1.02 1.04 0.99 1.04) 4.09
Total | 451 4.44] 4.53) 4.54) 18.02
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Water 2 1.09] 1.02| 1.08 1.10] 4.29
heating| 4 1.01) 0.99] 1.00] 1.02 4.02

L6 0.99| 0.99| 0.95/ 0.99 3.92
Total ’ 4.31 4.200 4.27] 4.33 17.11
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Table 15. L.S.D. table of impact bending
absorbed energy

~~.__ Period{days)
Medium
Oven heating 1.22 ] 1.18 | 1.09 | 1.02
Water heating 1.22 1 1.07 | 1.01 {1 0.98
Mean 1. 220} 1.125 1.050] 1.000
S.D. (M)~ (Mg)] =0.020
S.D.[(P)—(Pg)] =0.031

L.S.D. ((MaP2) — (MsP;)) =0.043
L.S.D. [(MuPy)~ (MyuP,)] =0.041

2 4 { 6 (Mean
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