EAF8 23(4): 67~73
Mokchae Konghak 23(4): 67~74, 1995

REE TR12| BHRORGSEME

3 e R
Dynamic Viscoelasticity of Heat-Treated Bamboo™

Byung-Wha Hong'" - Hee-Seop Byeon™

ABSTRACT

This study was undertaken to investigate the effect of heat treatment on the dynamic viscoelas-
ticity of three species of Phyllostachys bambusoides. Phyllostachys nigra var. henonis and Phyllostachys
pubescens  grown in southern Korea. The bamboo was treated for 3~24 hours at 60~180T, and then
was treated in a climatic chamber for 3—~48 hours at 40T and 95% relative humidity. The results
obtained are summarized as follows :

1. Dynamic Young’s modulus decreased with increasing temperature and duration of the heat

treatement.

2. Internal friction decreased with increasing treatment duration.

3. Moisture absorption decreased with increasing temperature and duration of the heat treatment.

4. Dynamic viscoelasticity decreased, whereas internal friction slowly increased. with increasing

moisture content.

Keywords : Dynamic Young’s modulus. moisture absorption. moisture content, internal friction, heat

treatment
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Table 1. Characteristics of three bamboo species
used in the experiment.

Species Age Height Diameter of Number MC in

internodal of node air dry
(year) {m)  butt (cm) (%)

Phyllostachys 3

T iscides 3 7.65 4.3 46 11.9

Phyllostachys '3 943 41 4 116

nigra var. henonis

Phyllostachys .

pubescens 3 1024 8.2 50 11.7
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Phyllostachys bambusoides
120( Phyllostachys bambusoides
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Internal friction(Q" % 10°)
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Fig. 1. Dynamic Young's modulus with heat
treatment and duration in(Phyllostachys
bambusoides, Phyllostachys nigra var.
henonis and Phyllostachys pubescens).
Legend: O Treated at 60 . & treated at 120 ,
T:treated at 180 .
Note: Ed is dynamic modulus of elasticity.

Fig. 2. Internal friction with heat treatment
and duration in (Phyllostachys bambu-
soides, Phyllostachys nigra var. henonis
and Phyllostachys pubescens),

Legend: The same as shown in Fig. 1.
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Table 2. Results of moisture absorption for Phyl-
lostachys bambusoides.

Duration of moisture absorption

Heat treatmert (Temp. 40, RH 95%)

3 6 12 24  48(hrs)
Temp. Duration MC
(c) (hr) (%)
60 3 6.91 9.05 9.56 11.65 12.79
6 7.23 9.00 9.55 11.53 12.79
12 7.24 8.76 9.40 11.36 12.69
24 7.12 8.73 9.36 11.36 12.71
120 3 567 7.00 7.32 8.6% 9.88
6 568 699 7.31 870 9.93
12 5.52 6.75 7.07 834 9.44
24 559 6.77 7.18 8.53 9.67
180 3 521 553 586 707 8.16
6 4.23 4.96 527 6.38 7.38
12 4.29 488 518 6.24 7.22
24 4.22 471 495 606 7.04
Control 7.47 9.35 10.02 12.15 13.27
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Table 3. Results of moisture absorption for Phyl-
lostachys bnigra var. henonis.

Duration of moisture absorption

Heat treatmert (Temp. 40C. RH 95%)
3 6 12 24  48(hrs)
Temp. Duration MC
(c) (hr) (%)
60 3 7.00 9.19 9.74 11.73 13.10
6 7.18 9.39 9.92 11.87 13.24
12 7.22 9.43 10.00 12.10 13.35
24 7.27 9.50 10.03 12.14 13.43
120 3 536 7.11 7.49 9.19 10.50
6 559 7.55 7.91 9.69 11.12
12 557 7.37 7.76 9.45 10.81
24 5.33 6.96 7.38 9.02 10.35
180 3 4.15 505 535 6.49 7.57
o] 4.07 4.82 520 6.271 1.27
12 3.79 448 483 586 6.78
24 3.90 460 4.85 587 6.83
Control 7.05 9.43 10.02 12.27 13.46

Table 4. Results of moisture absorption for Phyl-
lostachys pubescens .

Duration of moisture absorption

Heat treatment (Temp. 40C. RH 95%)

3 6 12 24  48(hrs)
Temp. Duration MC
(c) (hr) (%)
60 3 7.65 9.29 9.79 11.46 12.83
6 7.56 9.09 9.53 11.11 12.37
12 7.55 9.14 9.62 11.27 12.60
24 7.51 9.04 9.51 11.03 12.40
120 3 573 6.90 7.18 820 9.20
3 550 6.62 6.91 7.88 8.81
12 5.36 6.47 6.75 7.714 8.73
24 555 6.80 7.11 8.23 9.34
180 3 4.08 4.93 517 6.13 7.03
6 415 4.95 525 6.20 7.16
12 4.02 4.66 4.89 576 6.60
24 4,12 472 501 594 6.78
Control 7.25 894 9.42 11.06 12.43

—70 —



3.2 BRI 40| EREEE

S, S, S5 35FS 54 BeY 599
Z70M dxelstd UiRubadg 233 40 ad 29
FE ZTE Aot o] AFolx K ule} do] Gz
2xolE Aol & BolA] govt Xe|A|zte] Agel ut
et Wi gebdte] ZHAEE 9§ 9t oo A AN
PRE(1983) Fol SAle) puifmEge] dig gxle) 3
of Igt Aol Picea sitchensis 9} Pterocarpus sp.
5 Ee] dxejol ogh &M @ BiksREe] Wal
T gAY kgl ARsert Sv1EE dn
Picea sitchensis %) Pterocarpus sp, BU} A3 HE
o] dell tiat] MY HeEERENS 2] d= ol REE
o] Yolxlitls B me} AX| )

3.3 BRI MHfe] REBE

7zt &3E2 Me% 60T, 120T. 180C ¥ 34
2 6A1RE, 124138, 24417 AH2) & A 5 40T,
BRI 95%°) (HIBMEIRMAGIA 3. 6. 12, 24 48
AN FEA AT E 2. 3, 49 T FHES Uehy
%k,

of AT B ulsh o] 35% T Bo] Helew
7} EEE FEgol Rolde B 4 e

180ColM 24413t HAH el A& & B9 471zl

7.5"

< (5] < w o
T T T T

Ed4({Eax 10" dyne/cm®)

>
[543

4.0

6.5 7.5 85 95 10.5 11.5 12.5 13.5
MC(%)

Fig. 3. Dynamic viscoelasticity in Phyllostachys
bambusoides, heated for (0. 3.6,12, 24
hours) at 60 and the treated in a cli-
matic chamber for 48 hoursat 95 % rel-
ative humidtity and 40,

Legend: @: No heated. O: heated for 3 hours,
[J: heated for 6 hours, A: heated for 12
hours, < heated for 24 hours.

Note : The same as shown in Fig. 1.
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Fig. 4. Dynamic viscoelasticity in Phyllostachys
nigra var. henonis. heated for (0, 3, 6.
12, 24 hours) at 120 and the treated in
a climatic chamber for 48 hours at 95 %
relative humidtity and 40.
Legend : The same as shown in Fig. 3.
Note : The same as shown in Fig. 1.
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Fig. 5. Dynamic viscoelasticity in Phyllostachys
pubescens, heated for (0, 3. 6. 12, 24
hours) at 180 and the treated in a cli-
matic chamber for 48 hours at 95 % rel-
ative humidtity and 40.

Legend : The same as shown in Fig. 3.
Note : The same as shown in Fig. 1.
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Fig. 6. Internal friction in Phyllostachys bambu-
soides, heated at (60, 120. 180) and the
treated in a climatic chamber for 24
hours at 95% relative humidtity and 40.

Legend: The same as shown in Fig. 1.
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Fig. 7. Internal friction in Phyllostachys nigra
var. henonis_ heated at (60. 120, 180 )
and the treated in a climatic chamber
for 24 hours at 95 % relative humidtity
and 40.

Legend : The same as shown in Fig. 1.
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Fig. 8. Internal friction in Phyllostachys pubes-
cens. heated at (60, 120, 180) and the
treated in a climatic chamber for 24
hours at 95% relative humidtity and 40.

Legend : The same as shown in Fig. 1.
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