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Research on the Prediction and Control of Machining

Deformation of Aircraft Casing Parts

LI Zhongqun, DUAN Linsheng, LIU Xue, LIU Hongzhi, LIU Lang
( College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Aircraft casing parts are usually made of aviation difficult-to-cut materials, which are difficult to
cut, characterized with such flaws as thin-walled texture, poor rigidity, cutting difficulty, and tendency to cutting
deformation. Therefore, with the aviation thin-walled casing parts as the research object, based on dynamic cutting
force modeling, a prediction can be achieved of the turning deformation of thin-walled casing parts by adopting the
finite element analysis method. On this basis, the active deformation compensation method is used for the reduction of
the machining deformation by compensating the cutting depth of each tool pass. The results of both the finite element
simulation and cutting tests show that this method helps to greatly reduce the machining deformation error after
compensation, and make its distribution more uniform, thus effectively controlling the cutting deformation.

Keywords: aeroengine casing; finite element analysis; deformation prediction; deformation compensation
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Fig. 1 Dimension diagram of the size of

casing parts before CNC turning
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Fig. 2 Turning process diagram of the conical tongue
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Table 2 Cutting times and cutting parameters of

the outer cone of the tongue

SETIFS VISR /mm PR (mm ) YIEIE#EE/( mm + min )

1 0.13
2 0.23
3 0.20 0.10 100.00
4 0.15
5 0.07
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Fig. 3 Nephogram of casing displacement during turning
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Fig.4 Flowchart of machining error compensation
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Fig. 5 Schematic diagram of theoretical calculation of

compensation value
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Table 3 Cutting depth and machining deformation

before and after compensation

. MR M
iE)J ):”‘\L e =3 . SR EL e =X = r‘q-,— A=
B iz )/ R EWEIIE ) AR/
mm mm mm mm
1 0.009 8 0.130 0.0105
1 0.130
2 0.007 7 0.378 0.008 2
1 0.018 1 0.248 0.0195
2 0.230
2 0.0140 0.244 0.014 8
1 0.016 1 0.216 0.017 4
3 0.200
2 0.012 4 0.212 0.013 1
1 0.0127 0.163 0.013 8
4 0.150
2 0.009 4 0.159 0.0100
1 0.005 6 0.076 0.006 4
5 0.070
2 0.004 4 0.074 0.004 7
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Table 4 Machining error values before and after compensation

ETIFRS TIisS AMERTIN T8 /mm AME N T382E /mm

1 0.009 8 0.000 79
! 2 0.007 7 0.000 46
1 0.0181 0.001 40
2 2 0.0140 0.000 85
1 0.0161 0.001 30
3 2 0.0124 0.000 74
1 0.0127 0.001 10
4 2 0.009 4 0.000 57
1 0.005 6 0.000 71
: 2 0.004 4 0.000 25
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Fig. 7 Machining error values of each cutter location before

and after compensation
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Fig. 8 Comparison between the experimental and predicted

values of machining errors at different cutter locations
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