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Fig.1 Rectangular plate subjected to in-plane load
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Fig.2 Rectangular plate with four edges simply supported
subjected to uniform temperature rise
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Fig.4 Schematic diagram of subregion deformation
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Fig.5 Schematic diagram of high temperature deformation
measuring system
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Fig.6 Digital image under blue illuminant
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Fig.7 Typical mesh stiffened plate
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Table 1 Material parameters of 2A12 aluminum alloy
HErC 20 100 200 250
PP E /MPa 71000 61300 53900 49000
LV 0.33 0.33 0.33 0.33
JoE IR 348 3 /M Pa 373 284 226 168
LAk R EL a(x107) 225 22.5 23.6 245
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Fig.9 Out-of-plane thermal deformation
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Fig.8 Installation of heating and loading system
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Fig.10 Strain and displacement curves of mesh center
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Application of Digital Image Correlation Method in Plate Thermal Buckling Test

Liu Ningfu*, Jiang Junliang, Tian Min
Aircraft Strength Research Institute of China, Xi’an 710065, China

Abstract: The digital image correlation method based on the non-contact full-field optical measurement technique has
been applied to the meshing stiffened plate thermal buckling experiments. In order to reduce the influence of the
thermal radiation of the quartz lamp radiant heating devices and the high temperature objects in the structural thermal
buckling tests. The full network reinforced flat plate successfully obtained under the instantaneous aerodynamic
heating environment by the one-side heating single-side measurement and the optical filter technology. Subsequently,
the critical buckling temperature rise of meshing stiffened plate was analyzed under specific force load and support
boundary conditions. The non-contact high temperature digital image measurement method, which can be used as an
important means to determine the structural thermal buckling. The digital image correlation method has the
advantages of wide application range, strong anti-interference ability and high measurement accuracy, which has
been shown in the experimental results, and it holds critical prospects in the field of structural thermal buckling tests.

Key Words: thermal buckling; digital image correlation method; meshing stiffened plate; high temperature thermal
deformation
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