548 B 1 [T T A RS |/ A NI NI = ¢ Vol. 48 No. 1
2016 4 2 J Journal of Nanjing University of Aeronautics & Astronautics Feb. 2016

DOI:10. 16356/j. 1005-2615. 2016. 01. 015

ETEHBENREHTI TN LIL MR
2L 2 I LS

(MR BE B TR A MU B0 1 TR 22 B - WA JR 12 . 150080)

IR 4R AR A AR AR A B i, B AR Sk 4 77 A8 L BB ER 5 69 Bu ) B F L Fe T 5k k4 T AR P BB BT A9
I IEMBR M IEABRE. ATHABERRBLD  BERB 4T NEREITEZLEIN RED T L6
JUATHAE A BB RO R R FH T A AN FRERANELE N oW AKX FZRE AL DL FTREHK
FRBTHARLRA N LS R A BEZGIUTHIE, S5MAE LN AN EER, KA Saacke & b T A JE k3 3R
WA ARATT BH T EIUATHA BB E R AN BERNHERS.

KPR :AHET B R & N & A dh T RLBER
hESES . THI23. 1 XERFRERL:A XEHS:1005-2615(2016)01-0093-05

Cutting Edge Geometric Model of Ring Milling Tool
Based on Grinding Precision

Yue Caizu ., Li Lubin, Ji Wei, Chen Tao, Liu Xianli
(College of Mechanical and Power Engineering, Harbin University of Science and Technology, Harbin, 150080, China)

Abstract: The ring milling tool has higher cutting efficiency than ball-end milling tool in finish-milling of
hardened steel molds. Also, it has better processing technology and quality of machined surface com-
pared with the flat end milling tool. In order to machine ring milling tool accurately, the theory of edge
line of ring milling tool is analyzed. According to the geometrical characteristics of rotary cutting tool
and the forming principle of spiral, a continuous cutter edge curve model with equal helix angle for ring
milling cutter is derived. The blade edge equation mathematical model can reflect the geometric features
of circumferential blade curve and fillet curve. Combined with the established model of cutting line, the
ring milling tool is grinded by Saacke five-axis grinding machine. The test results for tool geometric pa-
rameters indicate that the tool has high grinding precision.

Key words: ring milling tool; helix; curve of cutting edge; five-axis tool grinding machine
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Fig.1 Frequently-used tool in NC milling process
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Fig.2 Comparison of theoretical values of surface

racghness of ball-end milling tool and ring

milling tool
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Fig.3 Stiffness comparison of ball-end milling tool and

ring milling tool
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Fig. 4  Over-cutting phenomenon in milling complex

curved surface by flat-end milling tool
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(a) Structure of each part of tool (b) Cutting edge of tool
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Fig. 5 Ring milling tool
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Fig. 6 Coordinate system of ring milling tool
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(a) Simulation of cutting edge

(b) Simulation model
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Fig. 7 Simulation of geometric model for cutting edge
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Fig. 8 Simulation of grinding track for ring milling tool
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(a) Grinding process
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Fig. 9 Grinding process and result of ring milling tool

(b) Grinding result
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