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Abstract

The processing quality of thin-walled parts directly affects the service performance of high-end
equipment in the defense industry such as aviation and weapons. However, as a typical weak
stiffness part, the serious machining deformation caused by the introduction of residual stress in
the entire manufacturing process is difficult to meet the requirements of manufacturing accuracy
and quality. Based on the analysis of the residual stress-induced deformation mechanism, the ex-
isting residual stress deformation prediction methods are classified and summarized in this paper,
and the characteristics of the related methods are expounded. At the same time, according to the
main sources of deformation, the existing residual stress deformation control methods are sum-
marized from two aspects: initial residual stress and cutting residual stress. Finally, the future re-
search on residual stress deformation and control technology of complex thin-walled parts is pros-
pected.
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Figure 1. Schematic diagram of residual stress deformation caused by machining [4]
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Figure 2. Schematic diagram of stress redistribution after machining [7]
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Figure 3. Boolean operation to remove material principle [16]
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Figure 4. Implementation steps of residual stress deformation prediction method based on standard part correction [21]
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Figure 5. Machining deformation simulation results in different states [22]
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Figure 6. Schematic depiction of quenched aluminum plate to be stretched [27]
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Figure 7. Generation of the optimized material removal sequence [42]
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Figure 8. The result of part machining position optimization [44]
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Figure 9. The responsive fixture instrumentation and working principle [58]
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