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Table 1 result of the physical properties of
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Trial sample Macrocosmic physical
P DA (] 8
I’T H‘ %ﬁ 'ﬁL .
Species of Drawn propertfes
age |
bamboo Positions ar(MPa) { Er(GPa) l‘ v
rﬁbE- outer layer 339 18.1
L3 | B Middle layer | 186 13.1 0.35
upper |
position| W2 inner layer ‘ 70.4 4.5
LE}’,‘ whole sheet ; 142 17.7
T M (R outer layer { 2¢3
T | g2 Mididle tayer 125 9.0 0.34
lr_)v'er )
postuon ’ W2 inner layer 52.4
LE}# whole sheet 121
|
rﬁH‘;": outer layer 329 10.6
ok IFP}?_— Middle layer 126 9.9 0.21
upper J
position ‘ WB inner layer 91 2.8
lg ) whole sheet 129 12.8
&
( #}E outer layer 183
T IFPE Middle layer 88 8.7 0.21
Po:‘i):\ir::x{l A )2 inner layer 65
U® ) whole sheet 80
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bamboos in different species and posifions
w # o f #SEMp B 4 R
ProPerties Trial results in SEM
Jig g % i # fig R K@ (SR
ComPressed Drawn |[ComPressed] Shearing
ProPerties Bending ProPerties ProPerties | ProPerties | ProPerty
ag(MPa) op (MPa) Es(GPa) | op(MPa) | gg(MPa) | tz(MPa)
A E(1)420 38.2
e (2)230° 328 2497315 119 19.4
202 21.3 | 110 65.9 20.1
S (D111 4.7 3 ! )
(2)54.7°82:9 59743 51.4 | 11.6
(1)148 9.9 ., ! ‘
75.2 (2)156° 152 1557523
| 8;232>-279 ig‘;’.>;;e,e 83.7 ! 21.6
| N !
‘, (iae> 118 T.38>7.31| 100 57.4 | 12.4
i : |
| (1)83.3 3.16 \
| (2)18.2°> 657 353364 40 o118
(1)120 9.35
74 (2142126 14.3>11.8 |
o 1
(1)376 36.6
@ (2)278> 327 25 2> 324 112 25.1
f 197 19.6 90.3 51.8 13.7
; 83%‘1’?938.8 i:g§>5.15 42.6 1.1
: (1)148 12.4
73 { (2)101°> 125 g 01102
' (1)363 37.8
% (2)255>> 309 1 g>29.9 78.6 22.2
J 99 7.15 70.6 44.1 12.3
| (1)69.6 4.34
::@;)57_1>63.4 5 74354 1.2 5.6
(1)124 10.6
72.6 (2)101°>113 766913
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THE RELATIONSHIP OF MICROSTRUCTURE
AND MECHANICAL PROPERTIES OF BAMBOO

Xian Xingjuan

(Institute of Mechanics Chinese Academsy of Sciencer)
Xian Sogguo

(Department of Apulied Phusics Iiong Kong Polytechnic)

Abstract

Macroscopic and Microscopic methods were used to investigate
the relationship of microstructure and mechanical properties of dif-
ferent species and position of bamboo. Comparative tests of tension,
compresion, flexural and interlaminar shear wrer carried out for
conventional specimen and small scale specimen in SEM. The
vascular bundles and fibres is to strengthen, while the parenchyma
form the matrix and to transmit stress. Because of the thickwalled
fibrous cells are in order array axially, bamboo possess reasonably
good specific strength and specific modulus. As a result of dense
fibre tissue, thicker fibrous layer and larger density of fibre, the
mechanical properties of phyllostochys bamboo, strips of upper
position and walled layer are better than those of Bambusoides,
strips of near root and inner layer respectively., The mechanism is
explained by fractograph and dynamic failure process. These natural
distribution and design may have implication in the development of
man-made fibre reinforced composite materials.

Key words: Bamboo; Microstructure; Mechanical properties



