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Effects of Delignifying Treatments on

Mechano-sorptive Creep of Wood III. f
MS creep of longitudinal specimens *!

Wenbo ZHANG *2, Morihiko TOKUMOTO *2,
Takashi TAKEDA *2 and Koh YASUE *2

In the previous papers, it became clear that the effect of delignifying on mechano-sorptive (MS) creep of radial
specimens was quantitatively remarkable, but was qualitatively slight. In this paper, we investigated the effects of
delignifying treatments on MS creep of the longitudinal specimens and the obtained results were compared with the
case of radial specimens.

The obtained results were summarized as follows :

1. During repeating Ad (loading only during adsorption) or Da (loading only during desorption) processes, total
compliance (/) and set increased. Delignifying increased the amounts of /i and set, while the differences in /;
and set between Ad and Da processes were small.

2. Delignifying increased /1 for AD (continuous loading) process : Jr of strongly delignified specimens was 1.7
times as greater than /; of controls after five moisture cycles. While the deflections increased during each
desorption, the deflections decreased remarkably during each adsorption except for the first one.

3. The effects of delignifying were more pronounced for radial specimens, where /1 of strongly delignified
specimens was 5.4 times greater than J; of controls (1.7 times greater for longitudinal specimen). The internal
force presumably acts directly on the matrix of cell wall of radial specimens, while the combination of
microfibril and matrix might reduce MS creep for longitudinal specimens.

Keywords:  bending creep, adsorption and desorption, anisotropy, set recovery, superposition.
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Fig.1.  Specimen for bending creep test (longitudinal
specimen) .
Notes: L: longitudinal, R : radial, T : tangential.
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Fig.2.  Schematic diagram of loading conditions during
humidity cycles.

(a) Ad : adsorption under load and desorption
under zero-load,

(b)Da : desorption under load and adsorption
under zero-load,

(c)AD : continuous load during adsorption and
desorption,

(d) Relative humidity (RH) cycle.
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Table 1.  Applied loads for bending tests.
Specimens Applied Load (N)
Ad Da AD
C 49 49 49
W 2.65 2.65 2.65
M 2.65 2.65 2.65
S 1.67 1.67 1.67

Notes : C: control, W : delignifying treatment for 10 hours,
M : delignifying treatment for 30 hours, S : delignifying
treatment for 30 hours two times.

N
S

W
(e

Lignin content (%)
— \®)
o ()
| 1

O 1 1 1

0 5 10 15 20
Weight loss (%)

Relationship between lignin content and weight
loss.

Fig. 3.
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Fig. 4. Effects of delignification on EMC and ;.
Legends: O :RH40%, @ : RH 9%4%.
Notes : EMC : Equilibrium moisture content, J; :

instantaneous compliance.
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Fig. 5.

Compliance as a function of MC during Ad and Da cycles.

Legends: @,0: “C", €, “W”,
A~ E S

Notes :

Filled symbols: under load, open symbols : under zero-load.
C,W,M,S: See table 1.
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Fig. 6. Increment of creep compliance (A]) per unit

moisture content (A #) change during Ad and Da
cycles.

Legends: @: “C", O “W”, A “M” [ “S”.
Notes:  AJ: Change of creep compliance, A« : change
of moisture content.
a) Ad b) Da
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Fig. 7. Increase of Jr and /s for each cycle.
Legends: @, O, : “C", @, O, : “W”, & A “M”, A,
. “s".
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Fig.11.  Comparison of AD and Ad + Da curves between R and L-specimens.
Legends: O: AD (measured), @ : Ad+Da (calculated).
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