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Shrinkages of Prefrozen or Presteamed Wood *!

Ho-Yang Kang*?

ABSTRACT

To increase drying rate and reduce drying degradation, pretreatments such as prefreezing and
presteaming have been widely used in wood industries. Presteaming lumbers prior to kiln drying is
known positively to improve its permeability, to increase diffusion coefficient and to reduce
discoloration, but negatively to increase collapse. Prefreezing lumbers prior to kiln drying is also
known to reduce significantly its drying defects and its shrinkages. Thus it is no doubt that the
pretreated lumbers shrink diversely from the untreated. In this study the shrinkage behaviors of
the pretreated specimens are investigated by drying two tropical hardwoods (Apitong and Taun)
in three different dying conditions: high temperature and slow drying rate (drying in a closed cyl-
inder), high temperature and rapid drying rate (drying in an oven) and low temperature and slow
drying rate{drying at room temperature), The prefrozen specimens show the least volumetric
shrinkages in most drying conditions. The specimens dried in cylinders shrink most among all dry-
ing conditions. In general the pretreated specimens reached the 30 % moisture content faster than
the untreated by about 30 %

Keywords : Pretreatment, prefreezing, presteaming, coilapse, volumetric shrinkage
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Table 1. Dryving schedules used for this study,

Apitong 4 /4 Taun 4 /4
g R YRR 9E YRR aYEE
/0

(%) (T (e) (%) ()  (T)

> 50 15 42 » 40 55 52
50-40 45 41 40-35 53 51
40-35 45 39 35-30 60 54
35-30 50 34 30-25 65 55
30-25 55 30 25-20 70 a5
25-20 55 27 20-15 75 33
20-15 60 32 15-# 80 50
15 i 42

Table 2. Inmitial moisture contents of control
and pretreatment specimens,

) Apitong Taun
Specimens ——
contrel freezing steaming control freezing steaming

1 67.2 503 556 631 1160 353

2 5.2 448 540 592 7m0 431

3 63.3 698 537 873 67.8  33.2

4 381 665 560 505 738 352
5 615 69.2 554 861 547 06.2
Average 62.1 601 549 70.3 763 363

Table 3. Specific gravities{oven dry weight-
green volume basis) of control and
p‘etreatment speCImens

. Apitong Taun
Specimens S - -
control {reezing steaming control freezing steaming

1 0581 0585 0.601 0.460 missing 0.464
2 0567 6578 0603 0623 0.651 0.457
3 0577 0564 0578 0459 0.646 (.642
4 0574 0578 0.586 0457 0.474 0.646

5 0570 0585 0.586 0.464 0.470 O
Average 0.574 0578 0.591 0493 0560 0.534
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Table 4. Volumetric shrinkages of specimens
dried by three different mc,thods

Vomme'nc %hrmkdge

CYLDRY coilapse*” OVENDRY collapse®? AIR-DRY®
L (%) (%) (%) (%) (%)
Apitong 35.4 13.3 22.8 .6 22.2
control 33,9 13.0 23.0 7.1 20.9
33.G 12.8 28.8 7.7 21.1
23.3 7.7 27.1 6.6 20.6
26.5 6.0 25.8 54 20.5
average 31.6 10.6 26.5 5.5 21.0
freezing 23.1 7.0 159 ~0.2 16.1
31.0 17.3 19.3 2.5 16.7
26.0 8.3 21.4 2.7 17.7
8.7 24.7 2.5 22.1
7.9 Z1.1 1.0 20.2
average 28 4 4.9 205 19 18.6
steaming19.9 - 1.0 169 —4.0 20.9
23.7 1.1 27.1 4.5 22.7
20.8 1.8 23.2 4.3 19.2
198 -1.6 2.4 0.0 21.4
26,6 6.6 29.8 §.3 20.0

average 22.2 1.3 23.7 2.8 20.8
Taun 18.2 £.6 12,2

control  17.7 4.7 12.8

13.4 7.3 14.3
22.0 11.2 12.8
175 B0 160
average 18.8 7.2 124
freezing 17.5 *3 12.1
13.8 4.5 131
14.9 0.8 4.1
17.0 5.5 0.2
167 4.8 11.3
average 16.0 3.9 12.1 0.5 117
steaming 20.8 3.4 14.8 2.4 12.5
21.8 9.6 137 1.5 12.2
4.4  —07 133 —1.49 15.1
14.6 2.6 168.6 4.6 12.0
B3 B2 161 40 120

_average 18.0 5.2 14.9 2. _,,,_,_,,_}?;é_,
*1 C}l -dry minus Air-dry.

*z (Jyen-dry minus Air-dry.
** Missing data.
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Fig. 2. Comparison of average volumetric shin-
kages between prefrozen, presteamed
and control specimens within each dry-
ing condition. The prefrozen specimens
show the least volumetric shrinkages in
most drying conditions except Apitong
specimens dried in cylinders.
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Fig. 3. Comparison of average volumetric shin-
kages between drying conditions within
each treatment. The specimens dried in
cylinders shrink most -among all drying
conditions,
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Fig. 5. Drying curves of prefrozen, presteamed
and control Apitong boards, The thick-

ness of boards was 30 mm. The discrete
line indicates the moisture content of

30 %.
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Fig. 6. Drying curves of prefrozen, presteamed
and control Taun boards. The thickness
of boards was 30 mm. The discrete line
indicates the moisture content of 30 %.
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Table 5. Drying time from green to 30 % MC

Apitong T:aun
Initial Drying Imitial  Drying

. MC(%)timethr) MC(%) time(hr)
Control -1 71.0 45.5 37.7 20.0
Control  —2 36.8 32.0 76.8 21.2
Freezing —1 66.9 34.6 65.2 14.0

reezing —2 65.7 26.8 51.2 10.0
Steaming —1 62.6 24.0 79.4 19.8
Steaming —2 55.2 18.5 321 0 17
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