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Fig.1 The schematic diagram of the
FGM beam geometry
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The Constant Temperature Improvement and Calibration Method of
LI-840A CO,/H,0 Gas Analyzer

LI Han-chao, LIU Shou-dong, DENG Li-chen, XIAO Wei, GAO Yun-qiu, WANG Shu-min

(Yale-NUIST Center on Atmospheric Environment, Nanjing University of Information

Science and Technology, Nanjing 210044, P. R. China)

[ Abstract] The LI-840A CO,/H,O gas analyzer had been improved in the aspect of constant temperature control
since the measuring accuracy of LI-840A gas analyzer was greatly influenced by the fluctuation of temperature. In
addition, some suggestions on further improvement of observational methods had also been put forward on the basis
of improved constant temperature control test and instrument performance test. Results showed that: (1) the tem-
perature range of self-made incubator can be controlled from 1 to 45 °C with a precision of + 0.1 °C. (2) after the
modification of the constant temperature control both the observed CO, and H, O concentration of LI-840A and
Picarro G1101-I analyzer were well closed to each other. Calibration of CO, concentration with the frequency of
once a day can make the observational error of CO, concentration within 2mol + mol " and this had been validated
in the urban CO, concentration observation.

[ Key words] LI-840A constant temperature control CO, concentration observation observational er-

ror calibration methods

(L#EF4 W)

14 Kaci A, Bakhti K, Hebali H, et al. Mathematical solution for non- 15  Andakhshideh A, Maleki S, Aghdam M M. Non-linear bending
linear cylindrical bending of sigmoid functionally graded plates. analysis of laminated sector plates using generalized differential
Journal of Applied Mechanics and Technical Physics, 2013; 54 quadrature. Composite Structures, 2010; 92(9) ; 2258—2264
(1):124—131

Nonlinear Analysis of Functionally Graded Beams

ZHANG Chi, YU Geng, ZHANG Shuo
(Civil Aviation School, Shenyang Aerospace University, Shenyang 110136, P. R. China)

[ Abstract] It was the intention to examine the effect of geometric nonlinearity on displacements and stresses in
beams made of functionally graded materials subjected to thermo-mechanical loadings. Firstly with the mechanical
loading condition, the equilibrium equations about the displacement and stress were obtained based on the first-or-
der shear deformation beam theory (FSDBT). Temperature distribution through the thickness of the beams in ther-
mal loadings was obtained by solving the one-dimensional heat transfer equation. Then the nonlinear strain-dis-
placement relations were used to study the effect of geometric nonlinearity. And the equations were solved exactly
and also by using a perturbation technique. Finally the results obtained from those two methods were compared for
various loadings and boundary conditions by an example. The numerical results showed that the nonlinearity effect
on the displacements and stresses of the beams was significant. Also the effects on the nonlinear bending behavior of
the beams of material constant and the boundary conditions were determined. This new method for getting the solu-
tions of the nonlinear equilibrium equations was significant for the high order shear deformation and layer theory.

[ Key words] functionally graded beams nonlinear analysis analytical solution thermo-mechanical

loadings perturbation technique shear deformation



