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Temperature Deformation Compensation of Aircraft Integrated Structure Based on CATIA/CAA
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[ABSTRACT] The temperature variation influenc-
es dimensional error of aluminum alloy aircraft integrat-
ed structure greatly. Manufacturing precision of aircraft
integrated structure could be improved significantly by
achieving effective compensation caused by temperature
variation. Thermal Mechanical Analysis (TMA) is adopt-
ed to measure the CTE(coefficient of thermal expansion)
of pre-stretched aluminum alloy sheet 7050-T7451 and
2124-T851 in three vertical directions. The mathemati-
cal theoretical model between temperature and CTE,
scaling coefficient is established. The exact dimension
reconstruction of CAD models in CATIA is achieved by
implementing feature traversal algorithm and the linear
deformation compensation software system is also devel-
oped.
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Fig.1 Process of temperature compensation system
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Fig.3 Flowchart of dimensional reconstruction module
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Fig.5 Dimensional reconstruction module
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