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Machining parameter optimization of milling process
based on uniform design

FENG Tao, YANG Fu-zeng, LI Min-tong, YOU Fang, YANG Zhong-ping

(College of Mechanical and Electronic Engineering s Northwest A&F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective) In view of the milling processing in the milling cutting parameter non-linear op-
timization, this article studied the milling parameter optimization solution question. [Method] The milling
cutting parameter optimization mathematical model was established by taking the greatest productivity as
the goal,some ideas of uniform design in the test design were introduced into optimized process. A series of
uniformly distributed points were generated by the principle of the uniform design in variable design space.
These points were regarded as a series of start points of the optimization model. The MATLAB toolbox
function was chosen to compute. [Result] A new optimization method of milling parameter based on uni-
form design was discussed. A series of local minimum values can be gained. Comparison found the best val-
ue of all local minimum values,the value was thought as the global minimum to some degree. The example
computation showed that the single working procedure cutting time reduced 5. 72 s,indicating this method
is feasible in the milling parameter optimization. [Conclusion) Using the uniform distribution of points the
optimization of the milling parameters is possible to seek overall optimal solution to the non-linear multi-
peak value function.
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Table 1 Known parameters related to optimization of mathematical model
D/mm L/mm a,/mm a,/mm A r./mm Riax/pm Ty /s
100 255 2 60 4 1 3.2 600

Nuin/ Ninax/ V fmin/ V fimax/ X M finax/
(res (res™ (mm =+ s~ ') (mm =+ s™!) Fman/N (N+m) P/ kW 7

0.75 100 0.016 7 66. 667 10 000 63 7.5 0.8
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Table 2 Cutting tool abrasive resistance coefficient

C, m v P u k q

1067 0.2 0.2 0.15 0.1 0.1 0.25
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Table 3 Cutting force coefficient

Cr xF yF uF qF wk Kgy

7 900 1.0 0.75 1.1 1.3 0.2 0.25
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Table 4 Uniform design optimization computed results

BG A X0

Start point X" ) FCX=)
(2.314,0. 117 (14.17,0.16 ) 17. 84
(4.391,0.075) (14.17,0.16 ) 17. 84
(6.469,0.032) (14.17,0.16 ) 17. 84
(8.546,0.149) (14.17,0.12) 20.78
(10.624,0.107) (14.17,0.16 ) 17. 84
(12.702,0.064) (14.17,0.16 ) 17. 84
(14.779,0.021) (14.17,0.16 ) 17. 84
(16.857,0.139) (14.17,0.16 ) 17. 84
(18.934,0.096) (11.10,0.16 ) 20. 28
(21.012,0.053) (14.17,0.16 ) 17. 84
(23.090,0.011) (14.17,0.16 ) 17. 84
(25.167,0.128) (9.25,0.18) 21.03
(27.245,0.085) (14.17,0.16 ) 17. 84
(29.322,0.043) (14.17,0.16 ) 17. 84
(31.400,0.160) (14.17,0.16 ) 17. 84

& f# Optimal solution (14.17,0.16 ) 17. 84
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