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The Characteristics of Far - infrared Radiation Drying
of Decorative Veneer™!

Nam ~Ho Lee*?

ABSTRACT

This research was carried out to obtain the fundamental data for the development of the tech-
nology and practical use of far-infrared radiation(IR) drying of quarter-sliced decorative veneers of
walnut and red oak.

The average drying rates of IR drying were about one and half to four times those of kiln drying
and this tendency was prominent in thin veneer.

The end wavinesses of the [R~dried veneers were smaller than those of kiln-dried veneers. These
were largely recovered by the cold treatments after drying.

The consumed electric power for IR drying was about one-fifth to two-fifthes compared to that
for kiln drying.
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Fig. 1. The preparations of decorative veneers for kiln -
and IR - drying test (unit : cm).

Table 1. The average thickness, number of sheets and
initial MC of the decorative veneers for kiln-
and IR-drying test.

Walnut Red oak
Drying
0.12mm  0.27mm 0.27mm
Kiln Drying
Avg. thickness(mm) 0.131 0.244 0.260
Std. 0.006 0.015 0.026
Number(sheet) 38 40 38
Initial MC(%) 42.1 67.8 29.6
IR Drying
Avg. thickness{mm) 0.129 0.241 0.261
Std. 0.007 0.015 0.006
Number(sheet) 38 40 38
[nitial MC(%) 435 69.5 317
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Fig. 2. The side views of IR dryer for the decorative Fig. 3. The measuring points(M, ~M,) for final MCs on
veneer (unit ; cm). the decorative veneer after drying tests(unit : cm).
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Longitudinal

Fig. 4. The measuring points(a~d) <above> and the
ruler <below> of the end waviness after drying
tests and cold treatment at 4 °C (unit : cm).
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Table 3. The drying times and drying rates during kiln- and IR-drying and the average final MCs within a veneer after

kiln- and IR-drying.

Veneer Initial Drying Drying Final MCs (%)%
Drying Species Thickness  Heating Times Times Rates

(mm) (min.) (sec) (% sec) Min. Mean. Max. Std.

Kiln-drying Walnut 0.12 99 120 0.31 40 44 5.0 0.32
0.27 99 120 0.53 43 4.5 49 0.19

Red oak 0.27 99 120 0.21 44 4.7 5.1 0.21

IR-drying Walnut 0.12 15 30 1.29 4.6 4.8 5.0 0.14
0.27 18 90 0.72 43 4.4 4.6 0.12

Red oak 0.27 18 50 0.54 44 4.7 S 0.21

Note ; "' The data represent the final MCs within a veneer.
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Table 4. The end waviness of decorative veneers after drying test and cold treatment at 4°C.

) Veneer thickness Average end waviness (mm)
Drying Species )

(mm) a b c d Max Mean

Kiln-drying  Walnut 0.12 0.8 52 6.4 259 26.4 9.5
0.7 4.8) (5.8) (15.6) (15.6) 6.7

0.27 2.1 4.0 4.1 6.0 9.2 4.2

(8.1) (4.2) 3.9 3.2) (9.5) 4.3)

Red oak 0.27 0.6 24 2.5 1.9 3.8 2.0

0.5 (2.0) (2.0) (1.6) 3.0 (1.7)

[R-drying Walnut 0.12 1.1 24 20 5.6 6.0 2.8
(0.5) (1.8) (1.4) (5.9) (5.9 2.4

0.27 4.7 2.6 30 7.2 8.6 4.5

{3.4) (2.5) (3.5) (2.1) (5.0 3.0

Red oak 0.27 1.6 1.2 14 1.3 2.7 1.5
(0.4) 0.3) (0.3) 0.7) (0.9) (0.6)

Note ; The data in the parentheses represent the end wavinesses after cold treatment at 4°C.
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Table 5. The degree of burning for the kiln- and IR-dried decorative veneers.

. . Veneer thickness Bumed (%)*!
Drying Species )

(mm) None Slight Ordinary Severe Very severe

Kiln-drying Walnut 0.12 100 0 0 0 0

0.27 100 0 0 0 0

Red oak 0.27 100 0 0 0 0

IR-drying Walnut 012 100 0 0 0 0

027 100 0 0 0 0

Red oak 0.27 100 0 0 0 0

Note; *!' Number of sheets of burned veneer/Total number of sheets of veneer X 100(%).
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Fig. 5. The consumed electric power during air or plate
heating and veneer drying.
Notes ; KD : kiln drying, IR : IR drying.
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