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The Color Change of Korean Pine Specimens Oil-Heat-Treated at
180 and 200C'

Won-Hee Lee” + Ho-Mook Lim’ + Ho-Yang Kangyr

2 o
SO A ofe X GARA W F SUe eAuNe W Aol T AR AHS 18009
200C oA A ElSHeT E 2o F7O] St ABE 20004 Thermowood x| elsteic). Axle] Alwo] Ete
Ao chole ¥ 1 mme} 4 mm Zole] AN MHAR Zgsteck. Axel AW Wl Fa WAELoE
Oil-180 AJio] b4 331, Ol-200 A1, Tmo-200 A1 Zolch. Axlelo] o8] Bt AMEE BE AHo] S715190
U BE FAEL dxe) 2o uel S7ksIL, dastgich FAeel ulwe Ha AR AEDE Oil-200 A|Ht
Tmo-200 A#o] 30.0 o] 4folLt, Oil-180 AWML 1847 iz o= A7) Wakeley. Axe] AH Ws1re] Hat M3k
(AEDS 60 olstz Al Axe 27 BE A# UF) AN U WekAdcke & 4 geh

ABSTRACT

Among several thermal wood modification methods German oil heating technology was applied to Korean pine
specimens by heat treatment at 180°C and 200C. In addition the matched specimens were heat-treated by Thermowood
method. The heat-treated specimens were planed and their colors were measured with a colorimeter at 1 mm and 4
mm below the surfaces. The average lightness index (L#*) of Oil-180 specimens was the largest followed by Oil-200
and Tmo-200 specimens. The average redness indexes (a*) of all specimens were increased by heat treatment, while
the average yellowness indexes (b*) were variable. The average color differences (AE#) of Qil-200 and Tmo-200
specimens were above 30.0, while that of Oil-180 specimens was only 18.4. It can be concluded that the colors of the
heat-teated specimens were uniformly changed because their average color difference indexes (AE#) between the inner
layers were below 6.0.
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Fig. 1. Thermowood heat treatment schedule for
Tmo-200 specimens.
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Table 1. Sensitive expression of a color difference
index (National Bureau of Standards)

AEx Sensitive expression
0~0.5 Trace
0.5~1.5 Slightly
1.5~3.0 Noticeable
3.0~6.0 Appreciable
6.0~12.0 Considerably
12.0 o]A} Extremely

3.1, AL AlEHe| |2t H|w

Al 7H] ®ez A g s Al 1 mm
Zo| AMA-E Fig. 29} Zth 8<Qto 2% 0Qil-180 A|H
3} Qil-200, Tmo-200 A]sHC] AYo] Er3 2fo]E
Helck eddA ] A|HSY FH MTSE 7| 5o =
Q18}| Thermowood@ 2] AJHS| FHETE vfjIa}%]
th B4 7o RHEA QYRR ofuiQl{rt 20|
= Aeg & o eddAy] B vE EES
7ol wet FHEAS AgstolE Abgol & A%
| 915 Aoy =tk

[

3.2. LxaxbxHAX|

BE AT AAe|Hat Fo| Laghe Fig 3o 1
Az Uebdllch eddAe] A AlHe Hat Lk
< FAZ(Contro)Z 7|5t Oil-180 A|HO| 1
mme} 4 mm Zlo] BF A Yotk ol AlY W
o exg Agoiols] YEolth uehy Fgolt §
7] & A" mide FolHth= &9 Ape]7} A
st o 2 g vAva & 4 Stk
0il-2002} Tmo-200 A|HO] WAL (L#)= 1 mm
ZololA) 7o) 2k 2 4 mm ololA A= 1
mm Zole} Ze gHS vEhgo} Ak 23 7}
3kl @ g 2]e} Thermowoodd A 2= dA|
Azie] gk A HlEAIE ofelgit B Al
=2 & o ThermowoodEA 27} & ©] F+LgH ¥

1= o

KP-0Oil-180

KP-0il-200

KP-Tmo-200

Fig. 2. Photos of Korean pine specimens heat-treated
at 180C and 200TC.

90

-B-KP-0il-180 —-KP-Qil-200 —+-KP-Tmo-200
80 LN

70 \
60 \
50 NG

S
”* —4
40 T
Control HT(Lmm depth) HT(4mm depth)

Fig. 3. Average lightness indexes (L*) of Korean
pine specimens heat-treated at 180°C and 2007C,
measured at 1 and 4 mm below from surfaces.
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Fig. 4. Average redness indexes (a*) of Korean pine
specimens heat-treated at 180°C and 2007T, meas-
ured at 1 and 4 mm below from surfaces.
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Fig. 5. Average yellowness indexes (b*) of Korean
pine specimens heat-treated at 180°C and 200TC,
measured at 1 and 4 mm below from surfaces.
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Fig. 6. Plots of yellowness index (b*) vs. redness in-
dex (a*) measured at 1 mm below from the surfaces
of the Korean pine specimens heat-treated at 180T
and 200C.
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Fig. 7. Average color difference indexs (AE+#) of
the Korean pine specimens heat-treated at 180°C and
2007, calculated based on the color indexes of the
controls.
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Fig. 8. Average color difference indexs (AE+*) of
the Korean pine specimens heat-treated at 180°C and
200C between 1 and 4 mm depths.
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