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Abstract

RE AR

A series of off-axis tensile tests were conducted on the short glass fiber composite PA66 which contains 30%
mass fraction, with cutting the test pieces in accordance with the angle of 0°, 30°, 45°, 60° and 90°. Then, the load-
displacement curve, tensile modulus and tensile strength of five sets of test pieces were obtained. Moreover, the shearing modulus
of elasticity of the composite was measured under partial tension from the angle of 45°. It demonstrated that short glass fiber
composite, as anisotropic material, could not be analyzed in the way that the traditional isotropic material was done by comparing
the off-axis tensile moduli and the strengths, and by comparing the results generated under the composite shear modulus method
and the results generated under the isotropy shear modulus method. The results showed that the computing method of continuous
fiber axial tensile modulus and Tsai-hill failure criterion could be also applied in short glass fiber composite. In addition, it was
also testified that the load-bearing capability of the composite got worst at the angle of 60°.
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Fig.1 Dimensions of test specimens
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Fig.2 Tensile experiment diagram
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Fig.3  The stress-strain cruve of off-axis tensile test
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Tab.1 Comparison of test result
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Modulus/GPa/Discrete Ultimate strength/MPa/
Angle/ (%) Poisson’ s ratio Breaking strain/%

coefficients/ % Discrete coefficients/ %

0 8.60/2.96 136.40/3.70 0.39 3.258

30 6.10/3. 66 104.50/2. 51 0.40 5.057

45 5.93/2.60 106. 30/5. 32 0.39 5.314

60 5.54/4.70 96. 40/2. 05 0.33 5.200

90 6.01/4.12 103. 80/2. 50 0.23 3.560

MIRIG 25 5 0] LAE H, 004 4F F 90 i 14 1Y i
MR HME E,/E, = 1. 43, R0 8 FAE X, /Xy, =
1.31, MIXPI LA AT LA H 0° i 90 ° F5% it Ao B2 11y
ZERAKR, HILAT LA T MR & ) S PR
2.2 EIIEE

Iz FH 45 © g b7 A 56 78 I 5 A 1] AR ) L AR
ITEOLT , Zead AbBRECE T LA 2 B4 1 T P BT 1) 5
E[IOJ 3

X TR A h Al a5 b )RR B
mpL g R P, g, A L 090 BN AR
A PR N AR R e, 3 BT R ) N AR R AR
MRS SE LR &, o 3XAE, N T Al 45 © hr s, 7E9T
AT SN T 7, AT AR IR R

T = e (1)
AR TN BT DT G, o
P

“2 = 20, — s, )

TSR R BT DI s AR R A R g 2
Fim .

N SR B AL 40 45 10 [ 1 A Ak B 5 6, B DI 6
THEACH

E

= m (3)
X E R R v SRR B R R 1 o
PRI 45 H F =8.6 GPa,v =0. 39,3515 35747
WPEREE N G =3.09 GPa,

PR 25 SR 22 0 B, B — 25 U T ALY

#2 HUEETEER

Tab.2 Calculate value of shear modulu
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Sample No. Shear modulus/GPa
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Tab.3 The basic value of modulus calculaion
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Fig.4 Modulus variation trend
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Tab.4 Strength paramaters
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