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Fig.1 Schematic diagram of deep groove plunge milling
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Fig.2 Geometry diagram of indexable plunge milling cutter
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Fig.3 Schematic diagram of slot milling cutting geometry
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Table 1 Modal parameters of plunge milling system
Ji Il Fir A ¥i# o,/Hz FHJEH & NI 26/ (N- pm™")
1 539.9 0.0343 1001.4
X
2 1107.1 0.0380 10795.3
1 546.4 0.0462 1420.2
Y
2 1100.8 0.0293 55543
1 3278.4 0.0359 18385.3
Z
2 4082.3 0.0161 13950.8
1 4857.2 0.0101 178.8
0y
2 14314.9 0.0017 463.9
1 5051.5 0.0151 2821.8
0.
2 14309.6 0.0023 2767.2
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Table2

Comparison of performance indicators between optimized parameters and

empirical parameters
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ZBH 7 0.05 620 13888 0.39
A5 5.4 0.119 950.3 39487 0.23
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Precisely Overlapping Toolpath Generation Method for Machining Blade
Root Transitional Surface of Blisk Based on Reconstructed Surface

ZHU Yu"*’, LI Shijun"*’, WANG Wenli'*’
(1. AVIC Manufacturing Technology Institute, Beijing 100024, China;
2. Beijing Key Laboratory of NC Machining Technology and Equipment of Aero-Component,
Beijing 100024, China;
3. Aeronautical Key Laboratory for Digital Manufacturing Technology, Beijing 100024, China)

[ABSTRACT] This paper presented a method to compute toolpaths for machining the transitional surface, which can
gradually change from the boundary of the machined surface to the boundary of the fillet corner. The toolpaths generated by
our method can precisely overlap the boundary of the region that has been machined. This method analyzed the toolpaths,
which had been used, to find a group of points. These points were employed to represent the machined surface. Then a
boundary extraction algorithm was employed to reconstruct a NURBS curve to represent the boundary of the point set. A
group of curves were generated between the boundary of machined surface and the boundary of the fillet corner. Then those
curves were applied to reconstruct the blade root transitional surface. And the surface was employed to generate relevant
toolpaths. This method was applied to machining the blade root transitional surface of a blisk. The machining result
indicated that the blade root transitional surface smoothly connected the upper region of the blade and the corresponding
fillet corner after machining.

Keywords: Toolpath generation; Transitional surface; CNC machining; Blisk; Overlapping
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Multi-Objective Optimization of Slot Milling Process Parameters Based on
Scallop Height Control

XU Weihong', SONG Weiwei’, CHEN Lunwang’, HUANG Tao’, ZHANG Xiaoming’
(1. AECC Nanjing Light Aviation Power Co., Ltd., Nanjing 210000, China;
2. Aviation Military Representative Office of the Army Equipment Department in Shanghai, Shanghai 200233, China;
3. Huazhong University of Science and Techndogy, Wuhan 430074, China)

[ABSTRACT] In this paper, the deep groove plunge milling process of nickel-based super-alloys was researched.
Taking material removal rate and residual height as the optimization goals, a process parameter optimization model under
the constraints of cutting force and stability was proposed. The weight of each target was difficult to quantify and adjust
when the objective function was established by the weighting method. Aiming at the problem, the ratio weighting method
was used to establish the objective function to ensure the balance of the optimization direction. The genetic algorithm was
used to solve the optimization model example, and the performance indicators of the optimization results and empirical
results were compared. The results show that when the constraints are met, the optimized process parameters can not only
significantly increase the material removal rate, but also control the residual height, so as to achieve high-efficiency and
high-quality processing.
Keywords: Plunge milling; Scallop height control; Cutting stability; Ratio weighting; Multi-objective optimization
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