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Fig.1 Conventional turning simulation model
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Table 2 The J-C constitutive equation parameters for GH4169
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Table 3 The J-C damage parameters of the GH4169
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Fig.2 Laser-assisted turning simulation model
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Fig.3 Thin-walled part turning model
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Fig4 Laser-assisted turning system
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Table 4 Turning test parameters
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Fig.5 Temperature field in laser-assists turning
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Fig.6  Original signal of the cutting force of test and simulation
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Fig.7 Laser-assisted turning force
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Fig.8 Conventional turning force
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Fig.9 Comparison of cutting force between
conventional and laser-assisted turning
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Fig.10 Deformation of thin-wall parts
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Simulation and Experimental Study on Deformation of Thin-walled Superalloy

Parts in Laser-assisted Turning

Kong Xianjun, Liu Shiwen, Hou Ning, Zheng Yaohui, Wang Minghai

Shenyang Aerospace University, Shenyang 110000, China

Abstract: As an important part of aero-engine, casing is a typical thin-walled part. Its large size, thin wall and low
rigidity make it prone to workpiece deformation and tool chatter in the machining process, resulting in substandard
machining accuracy and poor surface quality. In this paper, models of conventional turning and laser-assisted turning
of superalloys were established by the software ABAQUS, and the accuracies of the models were verified by tests.
The maximum error of the models is 10.1%, the minimum error is 5.5% and the average error is 7.8%, which is within
an acceptable range. Then, models of conventional turning and laser-assisted turning of thin-walled parts were
developed to study the effect of laser-assisted turning on the deformation of thin-walled parts. The results of the study
show that compared with conventional turning, the cutting forces of laser-assisted turning decreased by 20.2%, 19.8%
and 15.2% respectively when the laser irradiation temperature reached 650°C or more. The machining deformation of
thin-walled parts can be reduced in laser-assisted turning. Compared with conventional turning, the machining
deformation of thin-walled parts in laser-assisted turning is reduced by 13.5%, 11.2% and 10.4% respectively.

Key Words: laser-assisted turning; superalloy; thin wall parts
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