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Finite element simulation of engineering constants of T800/QY9511
composites measured by laser ultrasonic
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Abstract: In order to obtain the engineering constants of T800/QY9511 composites, by using finite element software
ABAQUS and taking laser line source as force source, the process of pulse laser acting on the surface of the material and
stimulating ultrasonic waves propagating inside the material was simulated. And the waveform was extracted from the center of
excitation, 5 individual wave velocities were obtained. According to Christoffel theory of elasticity, the engineering constants were
calculated. The results show that, compared with the real value, the average error of the numerical solution of elastic modulus is
Laser ultrasonic

1.56% . The mean error of Poisson ratio is 2. 98% . The error of shear modulus numerical solution is 1.4% .

method is feasible and accurate in measuring the engineering constants of composite materials. It provides the basis for measuring

relevant parameters in laboratory and engineering application.
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Table 1  The basic physical parameters of material

material EI/GPa EZ/GPd 1251 12%) GIZ/GPH p/(g - cm -3 )

T800  163.00 9.05 0.30 0.38 4.28 1.80
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Fig.4  Waveform of the opposite point when the laser is generated along

X, , propagating in plane X, -X,
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Fig.5 Waveform of the opposite point when the laser is generated along

X, ,propagating in plane X,-X,
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Fig. 6 Waveform of the opposite point when the laser is generated along

X, , propagating in plane X,-X;
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Table 2 The numerical results and the theoretical values of the shear waves

and longitudinal waves velocities

wave velocity numcrical_] thcoretical_] error/%
result/(m +s7") value/(m +s™")
vy 9616. 31 9594. 27 0.23
vy 2419. 40 2444. 95 1. 06
U1 1578.91 1577. 62 0.08
vy 1552.75 1542. 00 0.70
U3 1327. 40 1360. 15 2.41
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Table 3 The numerical results of engineering constants

engineering numerical theoretical exror/ %
constant result value
E, 163.93GPa 163.00GPa 0.57
E, 8.82GPa 9.05GPa 2.54
123 0.31 0.30 3.33
V) 0.39 0.38 2.63
Gy, 4.34GPa 4.28GPa 1.40
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