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ABSTRACT

Pbyllostachys pubescens planted in the Nambu Forest Experiment station in Jinju city of Gyongnam
province was used, 1o investigate the physical and mechanical property of bamboo in this study. The
ages of the P pubescens were 1, 2 and 3 years, respectively. This experiment was carried oul in August
and January. The P pubescens were divided into upper, middle and lower paris according to the
growing points. The physical and mechanical properties of the P pubescens were investigated before
and after treatment of hot water and microwave irradiation.

1. The upper part of the P prubescens indicated the highest static MOE according 1o the growing points.
The range of the static MOE was from 70,000 to 110,()00kgf/cm".

2. When P pubescens were treated with hot water of 95, the ratio of softening was about 10 ~30%.

3. As microwave irradiation time was increased, the MOE values was decreased in both green and
water-saturated bamboos. For the irradiation time of 20 and 30 seconds, the static MOE of £ pubescens
was decreased up to about 50% comparing with non-treated.

Keywords: Phyllastachys pubescens, softening of hamboo, hot water, microwave irradiation, MOE
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Table 1. Average density and moisture content of P. pubescens

Density(g/cm®) Moisture content(%6)
Age Part August January ;%va:zu;l Januaz'; vvvvvvvv
- Green  Air dried m(wirecn Air dried Green  Air dried‘ Green  Air dried
Upper i o7 s 081 687 7% %63 79
3 years Middle 101 0.70 112 072 803 762 705 745
Lower 100 059 111 065 100.2 781 950 730
Upper 106 078 1 076 591 802 M(;:/; ’ b7~(;/i~ o
2 vears  Middle 106 0.70 112 009 657 826 810 792
Lower 105 0006 108 063 84.8 788 080 7.05
Upper 103 072 115 084 043 7.42 540 778
1 year Middle 104 068 113 0.73 720 790 086 759
Lower 102 076 110 071 80.8 788 8OO 7.24
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Table 2. Average MOEs and MOEy of P. pubescens

MOEs(kgf /cm?)

MOEq(kgf/cm®)

Age Part August January August January
Green Air dried  Green Air dried Green Air dried  Green  Air dried
Upper 80,890 92,380 94,220 111,400 85040 104150 117960 128510
3 years Middle 82,040 99,700 86,710 102570 80,020 92820 101,690 109,880
Lower 51410 64,000 83600 102560 60,000 70,060 101380 111330
Upper 88,740 123,660 84330 117,010 99,070 127180 106190 126610
2 years  Middle 92,850 115,790 73,780 98320 105120 117,650 100,180 105,780
Lower 74,790 93,880 73,030 87,020 80,280 89,430 92,780 98,160
Upper 82300 102,150 108300 116400 94,220 110,760 125160 131440
1 year Middle 77,770 98,160 83520 99,700 86,030 99,630 103,880 110910
Lower 71,230 88,540 78650 103510 84,770 91,750 99,010 110480

Notes: MOEs: Static modulus of elasticity, MOEq4:
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Fig. 2. Average temperature of the P. pubescens according to heat treatment conditions.
- (A): Temperature after heat treatment, (B): Temperature 20 seconds passed after heat treatment.

Notes: G: Green bamboo, 0.5 hr, 1 hr, 1.5 hr:

Hot water treatment time during 0.5hr, lhr and

1.5 hr, respectively, 10s, 20s, 30s: Microwave irradiation treatment time during 10. 20.
30 second, W10s,W20s,W30s: Microwave irradiation treatment time during 10, 20, 30
second for water saturated bamboos.
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Table 3. MOEs properties of specimen in August and January

npolazalol el WEEA B4 /1A 54

(unit: X103 kgf/cm?)

Llarewates Microwave irradiation(green) s .Microwave
treatment(957C) : irradiation(saturated)

Age Part  MOEywr 05 hr 1 hr 15 hr MOEmc 10s  20s  30s  MOEws WI10s W20s W30s
Upper 81(0) 67(17)73%10) 72(11) 81(0)  64(21) 41(50) 40(51) 81(0) 62(23) 45(45) 45(45)
yezrsMiddle 72(0)  55(24)60(16) 63(13) 72000 58(19) 37(49) 36(50)  72(0) 55(24) 42(41) 37(49)
A Lower  70(0) 54(23)55(22)60(14)  70(0)  67(4) 34(52) 31(56) 70(0)  48(32) 42(40) 30(57)
u Upper  98(0) 84(14)81(17)80(18)  98(0)  70(29) 50(49) 49(50)  9(0)  6N23) 53(42) 44(51)
ﬁ YearsMiddle 100(0) 85(15)78(22)82(18)  100(0)  62(27) 43(57) 51(49)  85(0) 58(32) 47(45) 43(49)
S Lower  88(0) 72(18)66(25)69(21)  88(0) 55(38) 37(58) 33(61) 81(0)  41(49) 50(39) 43(47)
t Upper  92(0) 92(12)72(22)77(16)  92(0)  60(35) 47(49) 41(5%) 97(0)  6O(38) 57(41) 49(50)
yc,iar Middle — 95(0)  95(9) 74(22)70(21)  95(0) 60(37) 43(53) 40(58)  101(0) 6O(40) 51(50) 50(50)
Lower  76(0) 76(13)62(19)64(16)  76(0)  62(18) 33(50) 33(56)  74(0) 48(36) 38(49) 45(40)

Upper 92(0) 83(11)74(1N73(21)  8A0)  67(24) 45(49) 46(48)  920) 4N47) 37(60) 41(56)

ye?ars Middle  94(0) 72(23)68(27)62(34)  74(0)  50(33) 33(50) 43(54)  94(0) 47(50) 35(63) 36(62)

i Lower  77(0) G66(15)62(20)55(29)  79%(0)  53(33) 30(54) 35(55)  77(0) 48(38) 40(49) 39(50)
n Upper 820) O1(25)03(23)58(29)  95(0)  55(42) 34(65) 38(59)  82A0) 40(52) 40(51) 33(59)
u yeirsMidd]e 6%0) S1(26)49(29)55(19)  83(0)  65(21) 42(49) 41(51) 68(0)  37(40) 36(48) 41(40)
j Lower  65(0) 50(24)47(27)46(29)  790)  30(46) 33(58) 35(55) 63(0)  47(28) 36(45) 34(48)
¥ q Upper  99(0) 85(14)72(28)73(27)  115(0) 68(40) 56(51) 50(57)  9K0) 635) 49(51) 47(33)
vear Middle — 71(0) 33(25)54(25)33(26)  88(0)  O0(31) 50(43) 55(37) 710)  39(46) 37(50) 36(49)
Lower 7100)  54(24)54(24)52(27)  80(()  406(42) 41(49) 44(45)  TI(0) 47(34) 38(46) 3353)

Notes: MOEwwr: The average MOEs of hot water treatment. MOEwmc: The average MOEs of microwave irradiation treat-
ment(green), MOEws: The average MOEs of microwave irradiation treatment(saturated). ( ): Efficiency of treatment MOE(%).

Ratio of softening(% )
oo 838888438

[P

0.5hr  1hr 1.5hr 10s

M Upper BMiddle BlLower

20s

(A)

Ratio of softening(%}

30s W10s W20s W30s
Treatment conditions
August(three years)

888338338

-
o

o

0.5hr 1hr 1.5hr 10s

M Upper BMiddle BlLower

20s

(B)

30s W10s W20s W30s
Treatment conditions
January(three years)

Fig. 3. The effect of heat treatment conditions on the MOEs in the specimen three years old.

Note: The same as shown in Fig. 2.
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Note: The same as shown in Fig. 2.
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Fig. 4. The effect of heat treatment conditions on the MOEs in the specimen two years old.
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Fig. 5. The effect of heat treatment conditions on the MOEs in the specimen one year old.

Note: The same as shown in Fig. 2.

G4 B vle|lazgo|B AL A st Fajar] 2
Bojdo] i WEZAQ E 7|AH 545 F
7Vet7] f18ke A AFA 7R Eed A 3RS
A AU A ASo] FEd 1, 2 334 FA4E
8¥x 149 Hajsle] A FAae oo 2,

1) AAle] WEZe 1.00~1.15 g/em®e] HHZ,
HajA 7)o webd e 1€e] 88HT} F& AAEx
£ Jehysied, ¥z 19907 1 =& @
& ggo R SRS, RS o)At K9
& Fege Uxg vho] HFL ehyich

2) 159, 9, ol PR o] B0l npe et
AAFe] Aol AR} 7 =& g JEhid
T OEZHES] olAR g foz e Zhe UEhidle
v, daA 7o webd 2 Aol yEelhA] @it
=F, UREe FeAASFe W= 70.000~
110,000 kef/cm’e]Ac}.

3) FAAFAFTE o] 8T T4 BAAF HE
80.000~130.000 kef/cm®e] M= A4 g AL
o} oF 10~25% = A Jepstor 899 19| o
A gtol 24z 0.873 0.682 Leh} WE A 2] @A
AFEAol vk Q] FAHAES o 47 Y
o] 753ttt



¢
!
hEl

A4 9 pelagso|Baje) WES

4) 95°Ce] drr Auys wel dahE 10~

30%°1%0 1t

5) A} W FEas A9 vlola R gllo| HEAL #
Ajzho] Aol A48 g #)F47) vropr o 209}

025 A e u A4 gebd Aol of 50% olo}
goba] &0 AgHeE e ANE

271 nhols1at g o] Al Hel gl s w7} vp 34*‘

1ol et
SN

1A, 1998, 1999, 2000, 714k K

el Aok o]Elg. 1990, whek o] 2, B 9
gL QAR Gk ers] A 7(1/2) 29~37.
2, 45 01*58‘% ‘)97 vhekb e a2l §l o]
RIS S S L R RN
FoEAT D EEAN 2 A AR
o2} Al 55]-"‘—‘# Al pp. 10»56‘

of A¥. 1973 g gk N8 pp 237,

. 01318 9)12v. 2()()1, J,L]*P U o] B q] Ba oy

=% kel {18 A B v EAMA B4 HE
saiAl pp. 2~14.

EEEEER TR

0. ¥, 2002 YAEAAR #3235 pp. 12
L sl sl 1995 Akt FE gAY o Rae

S U Eu)ah o ah 23(2) 3236

. Fujimoto, Y, Y. Nakashima, J. Kawabe, Y. Mataki,

and 8. Kumon. 1998, Manufacturing of particle-
board from bamboo particles-Influence of particle
size on properties of bamboo particleboard.
Mokuzai Kogyo S3(5) 212~217.

. Hodge, W. H. 1961. Bamboo in the United States,

USDA Handbook. No 193, US Gov't. Print, Off,
Washington, DC.

. Isagi, Y, T. Kawabara and K. Kamo. 1993. Biomass

and net production in a bamboo Phyllostachys
bambusoides stand. Ecol. Res. 8 123133,

. Mori, M. 1987, Process of flattening bamboo

pieces utilizing microwave heating, Mokuzai
Gakkaishi 33(8) 030~030,

12, Oshima, Y. 1961. Ecological studies of Sasa com-

munities I Productive structure of some of the
Sase communities in Japan. Bot. Mag. Tokyo 74
199~ 210.

3. WiASBESR 19800 ok feiz o T 33 AR B

AT B o Tk pp. 633,



