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Variation in Tersile Properties and Relatiorship between Tersile
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Abstract: The longitudinal tensile strength and the longitudinal tensile modulus of elasticity were investigated for moso bamboo
( Phyllostachys pubescens) at different heights and radial positions . Results showed that the variation of the longitudinal tensile
properties in the radial direction was greater than that in the longitudinal direction. The longitudinal tensile modules of elasticity
ranged from 8. 49 to 32.49 GPa. The tensile module of elasticity in outer culm was about 3 to 4 times as high as that in inner
culm. The longitudinal tensile strength ranged from 115.94 to 328.15 MPa. The tensile strength in the outer is 2 to 3 times as
high as that in the inner. Linear and curvilinear regressions were done from tested data of tensile strength and modulus and air
dried density in this paper. The linear equation worked a little better than the curvilinear one to predict the longitudinal tensile

strength and tensile modulus from air dried density .
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Fig. 1 Sampling from moso bamboo culm in longitudinal direction
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Fig. 2 Sampling from moso bamboo culm in radial direction
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Fig. 3 Specimen from moso bamboo for Fig. 4 Specimen from moso bamboo for tensile strength
tensile modulus of elasticity
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Fig. 5 Mean of the longitudinal tensile modules of Fig. 6 Mean of the longitudinal tensile strength
elasticity for moso bamboo at different positions for moso bamboo at different positions
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Tab.2 Regression equation for the relationship between tensile properties and air- dried
dersity and coefficient of deter mination
Dependent Equation type Determination coefficient R*/ % Regression equation
Linear 798 y=41.956 x - 18.431
Tensile modulus of elasticity parallel to grain/ GPa Curvilinear 777 y=23.4309 it
Linear 643 v =334.941 x - 93.847
Tensile strength parallel to grain/ MPa Curvilinear 605 y =233.929 §l 3052
, R . 2
. , R
9 2 ° b b
( Liska ,1965 ; Forest Products Laboratory ,1987 ;Zhang ,1996) .
78,
40 400
= . -93.86
© y =41.9565 - 18.431 y 334965 -93.866 ot
B3 220798 4 RS 8
@ Q 30 | RO . . w O 300
#H o i
B2 o0 & § 20
= E B ﬁ
ig(s‘ © ® o
2 2 10 | B 2z 100
= B
- : &
0 \ . \ \ \ . . , 0 . . . . . . . )
05 06 07 08 09 10 1.1 12 13 05 06 07 08 09 10 1.1 12 13
SFHEH Air-dried density / (g » cm™) STHERE Air-dried density / (g * cm™)
7 - 8 -
Fig. 7 The diagram of air dried density versus Fig. 8 The diagram of airdried density to
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