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Table 1 Fracture toughness of bamboo

species  notch position a,mm a/w gy MPa Ey,GPa Pc/ P, Kc,kPa\/;
Phyllostachy flank unnotch — — 142 14.2 — —
flank notch 2.5 0.225 — — 0.55 3145
2.4 0.204 — — 0.48 3259
2.1 0.201 — — 0.55 3354
1.0 0.20 — — 0.65 3354
outwards _ _ 120 116 _ O
unnotch
1.4 0.201 LS — 0.73 2760
Bambusoides flank unnotch — AN izs 10.2 — —
dank notch 1.9 0.20 — — 0.55 4047
0.9 0.30 — — 0.77 3531
outwards _ _ 101 766 _ _
unnotch
outwards 2 0.43 - - 0.52 1186
notch
inner
unnotch — — 124 10.6 — —
innex 2 0.43 — — 0.88 3900
notch

a:crack length, w.width, ogflexural strength, Eg.flexural modulus, P critical loading, P, .:ult loading,

K_fracture toughness
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Fig.1 Load (P) vs deformation (8) of bend- Fig.2 Crack propagation aicng inierface (in

ing fracture on bamboo situ SEM)
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Fig.3 Crack propagation on inner of bamboo (in situ SEM)
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Fig.5 Fracture process on outwards of Fig.6 Fracture on outwards of
Bambusoides (SEM) Phyllostachys (SEM)
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FRACTURE BEHAVIOUR OF BAMBOO

XIAN Xingjuan XIAN Dingguo
(Institute of Mechanics,Academia Sinica) (Hong Kong Polytechnic Irstitute)

ABSTRACT Bamboo is a species of abundant ratural plant materials with high
specific—strength and high specific—modulus.'This paper is coucerned with fracture
behaviour of Phyllostachys 2nd Bambusoides with netch at different face.Bending fracture
tests were carried out for conventional specimen and small scale specimen in SEM.The
crack dynamic propagation and tailure mode are characterized by using SEM.The results
show bamboe possess reasonably good fracture properties.The fracture toughess Ky . is
30%: higher than that of wood in general.Crack propogating direction varies with different
degree of anisotropy along radial.Microstructure failure and fracture mechanism of bam-
boo are discussed.

KEY WORDS bamboo fracture,toughness,microstructure
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