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Fig.1 A discrete diagram of the variable helix tool
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Tab.1 Tool and process parameters
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Fig.2 The stability charts for 50 % radial immersion down-milling for different combinations of variable helix angle
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Fig.3 The stability charts for 25% radial immersion down-milling for different combinations of variable helix angle



62

TR R A R (T AR )

2015 4F

] RLE G A /N S T A R S R Y
B R A — s R L ORI (R SO
3% B A B BT SRR IR, SR B RO T
Wit SeR A E o0 A T 32 [ R AT LA B A2 R Y 4
AT T AN 2 7 B B2 I TR ROR.

x2 2 703 h AT E 7T iR IR ST R M I ] e )

Tab.2 The computational times for two methods

corresponding to the charts in Figure 2 and Figure 3

S

CE] A B 1 °F- £ 2 2 v
E 2(a) 12.087 0 111.756
& 2(b) 18.327 3 92.418
A 2(c) 19.341 8 112.956
K 2(d) 19.291 6 113.004
K 3(a) 12.212 4 115.214
% 3(b) 18.492 3 94.512
K 3(c) 19.743 1 115.548
A 3(d) 19.384 9 115.837
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A Model for Efficiently Predicting Stability of Milling for
Curved Surface of Plow Based on ZOA Method

ZHANG Kai-fei'? | JIN Gang’, HE Yu-jing’, SHI Jing-zhao’, YU Yong-chang’

(1. Collaborative Innovation Center of Henan Grain Crops, Zhengzhou 450002, China; 2. College of Mechanical and Electrical
Engineering, Henan Agricultural University, Zhengzhou 450002, China; 3. Tianjin Key Laboratory of High Speed Cutting and
Precision Machining, Tianjin University of Technology and Education, Tianjin 300222, China)

Abstract; A way of tool axial dispersion was presented, and then each discrete unit of the variable helix cutter
was approximately simulated to be variable pitch cutter. Thus variable delay differential equations were trans-
ferred to multi-delay differential equation. And the stability prediction model of variable helix milling was built
based on the original ZOA method. Through comparisons with prior works, the prediction results are in good a-
greement about 100% whether normal or variable helix cutter. Two methods were used to simulate. The calcu-
lation time of the original method is more than 92 s, but for the proposed method is below 20 s. The results
show the proposed method can save computational time comparing with the original method. And the resulis
could provide reference for the selection of reasonable processing parameters and chatter prediction in actual
processing.

Key words: chatter; variable helix cutter; cutting stability; model; normal cutter
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Research on Thermal Characteristics of Six-ring Redundant Axial Magnetic Bearing

WANG Xiao-guang, XIE Jun, ZHANG Xiao, LIU Qian, FU Jing

(School of Mechanical and Electrical Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract. In this paper, the temperature field of six-ring redundant axial magnetic bearing is simulated and
calculated by ANSYS Workbench and the reasons that result in the temperature rise of six-ring redundant axial
magnetic bearing are discussed. What’ s more, the influence of some parameters such as the magnetic circuit
area, the side wall of magnetic circular, rotating speed on six-ring redundant axial magnetic bearing are ana-
lyzed and the structure design and calculation methods of temperature rise are put forward in this paper. The
results show that, the structure of six-ring redundant axial magnetic bearing has great influence on the temper-
ature rise of rotor. When the magnetic circuit is designed, the magnetization of rotor should be avoided. The
reconstruction of failure has small influence on the temperature rise of rotor, which can be ignored. Compared
with the two-ring redundant axial magnetic bearing, the six-ring redundant axial magnetic bearing has higher
reliability, mechanical property and preferable thermal characteristics.

Key words: axial magnetic bearing; redundant; temperature field



