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Prediction of Edge-Milling Distortion of Composite Thin-Walled Workpiece in
Flexible Tooling System
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[ABSTRACT] Aiming at the edge-milling distortion problem of the composite thin-walled workpiece, which is clamped
on the flexible tooling system, the milling process is simulated by finite element method with commercial software
ABAQUS. The influence of POGO column spacing, POGO column to edge margin, and the main fiber angle of composite
thin-walled parts on the milling deformation is studied. A method for predicting the deformation of thin-walled parts during
flexible clamping is proposed. This method can effectively predict the deformation of thin-walled parts under the influence
of parameters such as spacing, margins, and angles. The method has a maximum error value of 3.6% for the prediction of
the edge weight deformation of thin-walled parts, and a maximum error value of 2.70% for the prediction of the external
force deformation of the edge of the thin-walled parts.
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Fig.3 Laying method of thin-walled composite parts
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Table 1 Mechanical properties of composite materials"
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Fig.4 Milling force loading mode
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Fig.5 Simulation results of self-weight deformation

6 FAERETE
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Fig.7 Relationship between fiber angle and self-weight deformation
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Fig.8 Relationship between load and horizontal deformation
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Fig.9 Simulation results of support spacing—edge distance
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Table 2  Fitting parameters of self-weight deformation prediction

equation
ZH EVREN I ZH WaE
n 5 b, 3.16E-05
q 4 b, —7.30E-08
a, —1.91E-01 b, 8.96E-12
a, 1.73E-03 b, 1.53E-13
a, —6.12E-06 0o 4.15E-04
a, 1.06E-08 0, —1.52E-05
a, —8.67E-12 0, 1.12E-07
as 3.21E-15 03 —3.14E-10
b, —4.39E-03 04 431E-13
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Table 3 Comparison between predicted and simulated self-weight
deformation values
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Table 4 Fitting parameters of milling edge deformation prediction

equation
ZH EREN I ZH WaE
a 2.1367E-9 m 1.0720E-8
b 2.0506E-8 n 1.1005E-7
@ 4.7488E—6 q 6.3176E-5
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Table 5 Comparison of predicted value and simulation value of
milling edge deformation
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1A 900 100 0 0.0084 0.0085 1.18
F2W 600 60 0 0.0076 0.0077 1.30
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a4 900 60 45 0.0072 0.0074 2.70
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