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ABSTRACT

Recently, yellow poplar (Liriodendron tulipifera L.) is getting attention in Korea due to the fast
growing and high yield and quality of lumber. But, it is thought that the color difference between
heartwood and sapwood may restrict the practical use of it. This study was aimed to enhance the
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value of yellow poplar lumber by the color control using high temperature heat-treatment, which
had been tried for domestic cedar (Kim et al, 2009). The material properties including surface
color of yellow poplar lumber were evaluated according to heat treatment conditions. The
difference of color between sapwood and heartwood could be reduced by heat treatment at a
temperature about 200°C. Long heating time was more effective in reducing the difference. The
Equilibrium Moisture Content (EMC) of heat-treated wood was as low as 50 percent of the control.
The result obviously indicates that heat-treated wood is more dimensionally stable in the change
of moisture condition. The durability against wood rotting fungi also increased by the heat-treated,
but it was not so effective as the case of cedar. The changes of mechanical properties of
heat-treated yellow poplar were very similar to that of heat-treated cedar. In order to develop new
use of heat-treated yellow poplar, the changes of mechanical properties should be considered.
There were no significant changes in microscopic structure which may cause changes in mecha-
nical properties. Further study of heat-treated wood is needed to scrutinize the causes of changes

of material properties.

Keywords: yellow poplar, color control, heat-treatment, physical property, mechanical perform-

ance, property change
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Fig. 1. Cutting schedule for making each test-
ing specimen (Kim et al., 2009).

2.2.3. XA MMMz E TA}
AR A A A

W 3 ‘continue AlHES AL BE AJHE T4 10
mm x % 100 mm x Z2°] 100 mmZ A7}&3kAct. A
g 2R 3 AlE FolA 7HE AE 55 VIS
2 17 AdAste] dAE|Ale] AXo] & vEhd = 9l
S5 AWS 23] ArphEdt o AsE 2A1E wd
< AFskei)

dAAe] A& et SEEX HuA FQUF B
I EIWRRIE =& 7A, AFEA, B o] Al 71
Gleol tig Mo 2ALS AT Ao Ak
270l AA R, 12 24k 20083 79 7Y
FE 20971 2573 Ak kgt
15 &AM A7E 2FeAY sk AlgES
Ao 2 sl om 23} ZAR= 2009 49 1600 <
A Qlststae A NEE AFHHS] gk EA)E 8
2009 Sheois] A4 83 AVRES U
)\L__g /\1/\] ].oﬂq_ ZA]_ H]—HLO_ /\4;1]% EHLgoﬂ 7}}7]—%]-

= ﬁﬁﬂo}ME‘r.
2.3. EXMelMel MEETt

231, GHE U AFHE HZ

AR o] ALH7E s Pl Fuld 2
o] 400 mm A|He] o g§Hgom, Axe] xACRE
Ao ZAF 23S T3 AAE 3714 274(200°C/3,
6. 12/7D)& A8alelrt. 200 mm A3} FAT



ARE - A v

rpr

rj\g

&

= ]
. ‘f”'—r*g . 7\]11_/\4 .

2 He e e

Table 1. List of standards related with each testing method (Kim et al., 2009)

Test item Standard No. Standard Title
Equilibrium moisture content KS F 21992001 Determination of moisture content of wood
Air-dry density \
KS F 21982001 Determination of density and specific gravity of wood
Oven-dry density
Decay durability test KS F 2213-2004 Method of test decay for wood
Compressive strength
KS F 22062004 Method of compression test for wood
Compressive modulus of elasticity
Bending strength
- KS F 22082004 Method of bending test for wood
Bending modulus of elasticity
Impact bending absorbed energy KS F 2211-2004 Method of impact bending test for wood

Hardness KS F 2212-2004

Method of hardness test for wood
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Fig. 2. Color difference between heartwood and sapwood of yellow poplar.
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Fig. 3. Color change depend on heat-treatment temperature and time conditions.
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Fig. 4. Volume and Weight changes depend on heat-treatment temperature and time conditions.
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Fig. 5. Panel used for survey of surface color preferences.
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Table 2. Survey results of surface color preferences
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Fig. 6. Physical properties of 200°C heat-treated yellow poplar.
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Fig. 9. Microstructure of 200°C heat-treated yellow poplar observed with optical microscope.
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