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Improvement of a radio—frequency/vacuum drying ability and
physical properties of Iroko Lumber’
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ABSTRACT

This study was carried out to investigate a radio-frequency/vacuum (RF/V) drying ability
and physical properties of the green boards and the pre-kiln dried boards with 40 mm
thickness, and the 70 mm-thick green board of Iroko (Milicia excelsa).

The major results were summarized as follows;

The drying time from initial moisture content (MC) of 110% to approximate 6% MC for a
40mm-thick green board was 192 hours, and about 200 hours for the 70 mm-thick green
board, respectively and so the RF/V drying times were dramatically shortened compared to
conventional kiln drying time.

The case hardenings at the RF/V drying completion stage test were very negligible, thus
represented almost no existence of the residual stress.

The checks were very slightly formed on all of the boards during the RF/V drying test,
but crook appeared quite severely. )

During the accelerating test, the water-resistant treated specimens had not experienced any
signs of checking occurred, whereas the control boards had encountered very frequent
occurrences of end checking and slight surface checking. There were no observations of

warping and discoloring regardless of the treatment.

Keywords : Iroko, Radio—frequency/vacuum drying ability, Physical properties,
Checks, Case hardening, Warping
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<Table 3> Shapes and number of specimens for movement, hygroscopicity, water absorption and
accelerated aging test

No. of
Testing Item Treatment Shape (mm)* Specimens Testing Method
(pieces)
KS F 2198
Movement Control 30x30x5 20 KS F 2202
Control 10 KS F 2198
Hygroscopicity 7 E-EP Coating 30 x 30 x 60 10 KS F 2202
E-EP/S-FL Coating 10
Control 10
Water E-EP Coating 30 x 30 x 100 10 KS F 2004-1994
Absorption
E-EP/S-FL Coating, 10
A Control 1 ) Agi
ceelerated E-EP Coating 98 x 55 x 700 1 Acclerated Aging
Aging Cycle
E-EP/S-FL Coating 1

Note) a; Lengths in tangential-, radial-, and longitudinal direction, respectively
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<Fig. 3> Moisture losses as a function of drying time during a RF/V drying test of 40 mm-and 70
mm-thick Iroko boards
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<Fig. 4> Drying rates as a function of drying time during a RF/V drying test of40 mm- and 70
mm-thick Iroko boards

39



w
ne
B

ol

XO
-

el

™~

i

oo
wE

=3

(]
£
pic]

e

o
o

-
™

Al ghol

<Table 5> Moisture distributions along the thickness within a board during a RF/V drying test of 40

mm- and 70 mm-thick Iroko boards
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<Table 6> Casehardenings and average moisture contents (Avg. MC) during a RF/V drying test of 40
mm- and 70 mm-thick Iroko boards

Thickness Measuring Time (hour)
Board Measurments
(mm) 0 152 171 180 192 204
Casehardening
. 61.0 - - - -13.3
Pre-kiln 40 (%)
dried Avg. MC
© Ve 9.5 - - - - 6.5
(%)
Casehardening
%) - -95.3 100 - - 10.8
40 2
Avg. MC
- 19.9 9.2 - - 49
G (%)
reen
Casehardening
%) - - - 7.0 3.7 10.01
70 .
Avg. MC
- - - 18.2 12.2 5.4
(%)

40 mm-thick/Severe

40 mm-thick/Slight

70 mm-thick/Slight

<Fig. 5> Behaviors of the prongs due to
residual drying stresses built in
a board during a RF/V drying

test
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<Table 7> Checks and warpages formed on the Iroko boards dried in a RF/V kiln

End-checks Surface-checks Warpages (mm/board)
Avg. Avg.
Thickness Avg. Avg.
Board . Total . Total .
(mm) Pieces Pieces Cup Bow Crook Twist
(pes/board) Length (bes/board) Length
s/boart cs/boar
b (cm/board) P (cm/board)
Pre-kiln
) 40 0.6 1.9 0 0 0 0 0 0
dried
40 0.14 04 0.79 12.7 253 204 681 081
Green
70 0 0 0.13 6.6 046 000 139 157
3-1-5 AZxFEFE
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<Table 8> Drying shrinkages of thickness and width of Iroko boards during a RF/V drying test

Drying Shrinkage Pre-kiln dried Green
(%6) (40mm-thick) 40mm-thick 70mm-thick
Thickness (a) 0.93 2.44 3.62
Width (b) 0.30 1.93 3.00
a/b 3.10 1.26 1.21
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<Table 9> Measured equilibrium moisture contents (EMC) and movements of the Iroko boards dried in

a RF/V kiln
Avg. Swellt for
o Measured EMC Movement veg. owelling
Direction 40T, 40T, %) 1% MC Changes
RH 75% RH 90% % (%)
Tangential 0.61 0.22
10.7 127
Radial 0.46 0.15
Note) RH; Relative humidity
3-2-2 &4 9GS Aoz FrlAY
7 WeagAYAe FE54S <table 7 el FEFls 2 Folt g
10> 2 9kste] eI, o2 veh} E-EPE®E A Y E-EP/S-FLZ
WS A 2] A 2] *‘5—%5":,4%94 LS BxglE IrokoAl o] FH54 AAld s 2A 7
go —‘?J%E] A Bk ZAA e 2o oJ5tx Ras Ao w ¥rbE QT
g3 ol WY AFAR EHE mwg -

<Table 10> Hygroscopicities of the Iroko boards coated with paints

Measured EMC Accumulating Hygroscopity (g/cm®)
Treatment 40T, 407, 6 24 48 72 96 120
RH 75% RH 90% hours hours hours hours hours hours
Control 9.9 13.9 0.005 0.008 0.011 0.012 0.013 0.013
E-EP Coating 9.1 129 0.004 0.008 0.010 0.011 0.013 0.013

E-EP/S-FL Coating 9.0 12.8 0.003 0008 0010 0011 0013 0.012

Note) RH; Relative humidity
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<Fig. 6> Water absorption of the Iroko boards coated by paints

<Table 11> Checks, warpage, and discoloration of the Iroko boards coated by paints during a
accelerated aging test

End-checks Surface—checks Warpages (mm/board)
T i Total ) Total Discolor
reatment  Pieces Pieces R
Length Length Cup Bow Crook Twist ~ation
(pcs/board) (pcs/board)
(cm/board) (cm/board)
Control 9 27.7 3 8.14 0 0 0 0 None
E-EP
) 0 0 0 0 0 0 0 0 None
Coating
E-EP/S-FL
) 0 0 0 0 0 0 0 0 None
Coating
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<Fig. 7> Changes of moisture contents of the Iroko boards coated by paints during a

accelerated aging test
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