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Abstract: Aiming at the problem that the chatter of the Three-Dimensional Elliptical Vibration Cutting
(3D-EVC) will reduce the quality of optical components . Therefore, the chatter phenomenon in 3D-
EVC process need be suppressed. The chatter problem can be regarded as an optimization problem of
cutting parameters. In other words, an intelligent optimization algorithm must be used to obtain the
optimal cutting parameters to meet the requirements of the chatter suppression parameters.
Therefore, a Particle-Artificial Bee Colony (PABC) algorithm is proposed to optimize the cutting
parameters of 3D-EVC to suppress the chatter phenomenon. In addition, a bee evolutionary strategy is
combined with the “cognition” and “social” operator movements in the particle swarm optimization
algorithm. Furthermore, introducing the inertial weight can improve the search ability and

convergence performance of the global optimal solution. A mathematical model of the vibration
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amplitude in the tool tip point is established, and the cutting depth, feed rate, and spindle speed are

utilized for the 3D-EVC process. Finally, parameter optimization is implemented by the proposed

method. Experimental results show that the vibration amplitude of the tool tip point decreased

significantly, whereas the surface roughness ol the workpiece was reduced by 70% alter the PABC

parameters were optimized. These results prove that the proposed method is effective at suppressing

chatter in the 3D-EVC process.

Key words: three-dimensional elliptical vibration cutting; chatter; Artificial Bee Colony ( ABC)

algorithm; parameter optimization
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Procedure improved PABC:
Initialization;include N, Limit, max Cycle, D, ¢+ and w
Begin
Initialize the feasible soution,and calculate the fitness value as
the global optimal
Value:
for i=1;max Cycle
{The model of employed forgers}
for j=1; N/2
vy =wx; (Dt an(xy—x)tor(py—x;)
end for
Update the new global optimal value. Calculate probabilities
using the following equation;
{The more of onlookers forgers}
for i=1;N/2
v =wx; (Dt an(xy—a) torn(py—a;)
end for
Update the new global optimal value
{The more of onlookers forgers}
for i=1;N/2
if failure(i) > Limit
failure(1) =03
2 (nt1)= 2, T rand(0,1) (xps — 2pin)
end if
end for
end for

K1 PABC LD
Fig. 1 Pseudo code of PABC
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Tab. 3 Cutting parameter set node of 3D-EVC
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