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Effect of Veneer Thickness on a Far-infrared Radiation Drying
Characteristics of Edge-and Flat-Sliced Veneers for Decoration*'

Nam-Ho Lee - Jun-Ho Choi - Ui-Do Hwang*?

ABSTRACT

This study was carried out to investigate the effect of grain and veneer thickness on drying
rate, required energy consumption, and drying defects such as checking, end waving, and
burning during a far-infrared radiation drying process of decorative veneers of hard maple and
beech.

Most of the veneers could be dried from green to in-use moisture content within 30 to 360
seconds. The drying rates were significantly affected by veneer thickness, but there was little
difference between edge-and flat-sliced veneers.

The formation of checking during drying test was none or very slight. The percentages of the
veneers defected by checks were higher in the flat-sliced veneers than in the edge-sliced veneers.

The maximum end wavinesses in the flat-sliced veneers were almost 1.6 to 3 times larger than
that in the edge-sliced veneers.

All veneers were free from burned marks during drying test.

Keywords : decorative veneers, far-infrared radiation drying, checks, end waviness, burned mark
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Table 1. Nominal- and actual thickness, width, initial moisture content and number of veneer sheets for IR-

drying test
) ) Thickness(mm) Width Initial MC  Replications
Species Grain
Nominal Actual (cm) (%) (sheet)
Hard Edge 0.12 0.17 215 72.3 52
Maple (0.01) (17.4)
027 0.23 235 66.8 52
(0.02) (6.57)
045 0.53 25~26 95.6 52
(0.02) (4.95)
Flat 0.12 0.16 30 132.4 49
(0.01) (7.3)
0.27 0.31 235 116.3 39
(0.01) (12.89)
0.45 0.54 30 128.5 48
(0.02) (3.82)
Beech Edge 0.12 0.15 235 354 50
(0.01) (8.45)
0.27 0.23 24 63.3 54
(0.02) (5.08)
0.45 0.54 25 65.3 53
(0.01) (4.14)
Flat 0.12 0.18 30 773 36
(0.01) (4.22)
0.27 0.32 235 65.3 35
(0.02) (8.42)
045 .62 30 64.8 33
(0.02) (3.19)

Note:The parentheses are standard deviations.
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Table 2. Heating plate temperatures and heating time for IR-drying test

Nominal Drying Condition
Species Grain Thickness Plate Heating Time
Temperature
(mm) (T) (sec)
Hard Maple Edge 0.12 180 50
0.27 180 60
0.45 180 240
Flat 0.12 180 120
0.27 180 120
0.45 180 360
Beech Edge 0.12 180 30
0.27 180 60
0.45 180 240
Flat 0.12 180 45
027 180 120
0.45 180 180

(D Temperature recorder (2) Wires
(® Upper hot plate (movable)

@ Noncontact temperature sensor
(® Veneer
@ Ceramics

(® Clamping device (movable)
Lower hot plate (movable)

Fig 1. Schematic diagram of the used IR-dryer for
the experiment (°], 1997)
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Table 3. Final moisture contents, drying times, drying rates, and the required electric powers during IR-

drying test
Nominal Initial Final Drying  Drying Required Electric Power
Species  Grain Thickness MC MC Time Rate I;mn'al Specific Energy
(mm) (%) %) (sec)  (%/sec) (lféélh“)’g (kWh/%MC - sheet)
Hard _ Edge 012 723 59 50 133 13 0.001
(10.40)
Maple 027 668 8.5 60 097 1.3 0.024
(5.60)
045 956 111 240 0.5 1.3 0.019
(2.62)
Far 012 1324 61 120 1.05 13 0.012
(2.9)
027 1163 201 120 080 1.3 0.016
(8.03)
045 1285 84 360 0.3 1.3 0.014
(7.77)
Beech  Edge 012 354 1.1 30 114 13 0.041
(5.31)
027 633 8.1 60 092 1.3 0.025
(4.44)
045  65.3 35 240 026 1.3 0.005
(2.69)
Fat 012 773 206 45 126 1.3 0.025
(3.20)
027 653 8.0 120 048 1.3 0.026
(8.05)
045 648 115 180 0.30 1.3 0.030
(2.11)

Note:The parentheses are standard deviation.
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Table 4. Check formation and end waviness of the IR-dried veneer sheets

Nominal Check End Waviness(mm)
Species Grain  Thickness  Percentage of Avg.
Non-defected Length Min. Mean Max.
(mm) sheets? (%) (cm)
Hard Edge 0.12 346 24 0.3 19 41
Maple 027 98.1 0.09 0.2 14 3.1
0.45 100 0 0.5 42 7.7
Flat 0.12 347 24 0.8 34 7.1
0.27 71.8 1.0 2.3 5.6 95
0.45 100 0 4.0 8.7 134
Beech Edge 0.12 100 0.5 25 5.6
027 100 0.5 24 48
0.45 96.2 0.2 0.3 23 438
Flat 012 889 09 1.0 44 8.8
027 829 1.2 27 7.1 12.1
045 97.0 0.1 22 6.5 10.4

Note:"(Number of non-defected sheets)/(Total sheets) X 100(%)
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Table 5. Burned marks on the IR-dried veneer sheets
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=39 2ol AT

3. &% 1uje] & 1%7d4T TEF L 28
g KA E 0.001~0.041 kWh/%MC -

Nominal Burned Marks (%)
Species Grain  Thickness 1 one Sight  Ordin Severe Very
(mm) ary Severe
Hard Maple Edge 0.12 100
0.27 100
0.45 100
Flat 0.12 100
0.27 100
0.45 100
Beech Edge 0.12 100
0.27 100
0.45 100
Flat 0.12 100
0.27 100
0.45 100

Note:" (Number of the burned sheets of vencer)/(Total veneer sheets) X 100(%)
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