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Studies on the Kiln Drying Characteristics of
Several Commercial Woods of Korea*

Byung Jae Chung#*#*

SUMMARY

1. If one wunity is given to the prongs whose ends touch each other for estimating the internal stre-
sses occuring in it, the internal stresses which are developed in the open prongs can be evaluated by
the ratio to the unity. In accordance with the above statement, an equation was derived as follows. For
employing this equation, the prongs should be made as shown in Fig. 1, and be measured A and B’ as
indicated in Fig. 1.

A more precise value will result as the angle # becomes smaller.

CH= (A—B") UW+A) AW—A)
2A[CQW+(A—-B)I12W—(A—B"))

where A is thickness of the prong, B’ is the distance between the two prongs shown in Fig. 1 and CH

-X100%

is the value of internal stress expressed by percentage.
It precision is not required, the equation can be simplified as follows.
A-—-B’
A

2. Under scheduled drying condition in the kiln, when the weight of a sample board is constant, the

CH= X 200%

moisture content of the shell of a sample board in the case of a normal casehardening is lower than
that of the equilibrium moisture content which is indicated by the Forest Products Laboratory, U.S.
Department of Agriculture.

This result is usually true, especially in a thin sample board.

A thick unseasoned or reverse casehardened sample does not follow in the above statement.

3. The results in the comparison of drying rate with five different kinds of wood given in Table 1
show that the these drying rates, i.e., the quantity of water evaporated from the surface area of | cen-
timeter square per hour, are graded by the order of their magnitude as follows.

(1) Ginkgo biloba Linne

(2) Diospyros Kaki Thumberg.

(8) Pinus densiflora Sieb. et Zucc.

(4) Larixz kaempheri Sargent

(5) Castanea crenata Sieb. et Zucc.

It is shown, for example, that at the moisture content of 20 percent the highest value revealed by
the Ginkgo biloba is in the order of 3.8 times as great as that for Castanea crenata Sieb. & Zucc
which has the lowest value. Especially below the moisture content of 26 percent, the drying rate, ie.,

the function of moisture content in percentage, is represented by the linear equation.
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All of these linear equations are highly significant in testing the confficient of X i.e., moisture conteat
in percentage.

In the Table 2, the symbols are expressed as follows; Y is the quantity of water evaporated from
the surface area of 1 centimeter square per hour, and X is the moisture content of the percentage.

The drying rate is plotted against the moisture content of the percentage as in Fig. 2.

4, One hundred times the ratio(P%) of the number of samples occuring in the CH 4 class (from 76
to 100% of CH ratio) within the tota] number of saplmes tested to those of the total which underiie the
given SR ratio is measured in Table 3.

(The 9% indicated above is assumed as the danger probability in percentage).

In summarizing above results, the conclusion is in Table 4.

NOTE: In Table 4, the column numbers such as 1,2 and 3 imply as follows, respectively.

1) The minimum SR ratio which does not reveal the CH 4 class is indicated as in the column |,

2) The extent of SR ratio which is confined in the safety allowance of 30 percent is shown in the

column 2,
3) The lowest limitation of SR ratio which gives the most danger probability of 100 percent is shown
in column 3.

In analyzing above results, it is clear that chestnut and larch easly form internal stress in comparison
with persimmon and pine. However, in considering the fact that the revers, casehardening occured in fir
and ginkgo, under the same drying condition with the others, it is deduced that fir and ginkge form
normal casehardening with difficulty in comparison with the other species tested.

5. All kinds of drying defects except casehardening are developed when the internal siresses are in
excess of the ultimate strength of material in the case of long-time loading.

Under the drying condition at temperature of 170°F and the lower humidity, the drying defects are
not so severe,

However, under the same conditions at 200°F, the lower humidity and not end coated, all sample
boards develop severe drying defects.

Especially the chestnut was very prone to form the drying defects such as casehardening and splitting.
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Fig. 1. Prong cutting and measuring system E1 )
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Table 1. Comparison of drying rate with 5 different kinds of wood

i o % Moisture content (%)
= % Species
26 24 22 | 20 | 18 | 16 | 14 | 12 | 10
Ginkgo biloba L3 5 —_ ) — 7. 48 6. 37 5. 26 4,17 3,19 2,17
Diospyros Kaki W 5 12.30] 10.45 8.87 7.15 5.90 4. 66 3.47 2. 40 1. 30
Pinus densifiora 4 V} 5§ 12.80{  10. 30 8. 30 6. 15 4.90 3. 63 2. 55! 1. 8G 1. 00
Lariz kaempheri % 4 % 7. 00 5.50 4.38 3.15 2. 60 2.00 1.55 1. 20/ 0.80
Castanea crenata 9 1} F- 2.70 2. 47 2.20 1. 98 1.72 1. 45 1.20 0. 90 0.60
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Table 2. Linear regressions in comparision

I AR gk
= ES Species
Linear equation t-Value in test
Ginkgo biloba R Y=0.51X—2. 86 42.5
Diospyros Kaki PANRSTNE 2 Y=0. 68X —5. 96 : 26.15
Pinys densiflora & Y F Y=0,72X—7.25 15.59
Larix kaempheri oo & Y=i0), 37X—3.53 11.59
Castanea crenata w5 Y=0.13X—0. 65 oo
A71% Ye FEEE@/om’he), Xy €L 7 % ¥T§ F shell?] €+8&35¢ o (SR)7} casehar
ZE Azl ol E W AN-E =48 2 290 Aot denmg Aol A Gage ohgst 2k
4. 271F5%3 Az HFole] glol A FAY % olel SR ghell sl = SR 3t o188 #ike &
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Table 3. Relationship between SR ratio

SRx|2 CH ®4gate| A
and CH 4 class

- x SRt SRzt ¢1kel As | CH Al4de] 4+ 9% By
! Speci ° SR ‘,'c’5 Number of samples | Number of CH
pecies ratio below the SR ratio 4 class Denger pro. P%
Pinus densiflora below 3.0 i 6 | 0 0
S U = 7" 4.0 13 3 23
o ” 5.0 24 9 7
" " 7.0 30 9 30
” ” 9.2 36 11 30
" above 9.2 10 10 100
Lariz kaempheri below = 2.0 7 5 71
b LY 4+ ” 3.0 21 15 71
17 ’” 4.0 29 20 69
” " 4.8 31 21 67
7 above 4.8 9 9 100
Castanea crenaje above 5,38 24 24 100
Diospyros Raki, below 3. 60 5 0 0
” ” 5.31 10 3 30
Ginkg biloba v 12,63 8 0 0
Ables holophylle yo 435 9 0 0
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Table 4. Classification of SR ratios
% % Species § 1 | 2 3

Pinus densiflora 4 v F Lelow 3.0 below 9.2 above 9.2

Lariz kaempher: vog & ” 2.0 1" 2.0 4 4.8

Castanea crenata uk g 2 ” 5.38 " 5. 38 below 5.38

Diospyros Kaki 2 4 " 3.6 r” 5.31 above 5.31

Ginkgo biloba 23 U5 above 12.63 above 12.63 ” 12.63

Abies holophylla Y I 4.35 " 4.35 ”" 4.35
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