B BESA M 28H 15 pp. 11418 January 2011 /11
Journal of the Korean Society for Precision Engineering Vol. 28, No. 1, pp. 11-18

9Y 23F /IS8 Ao|E UBY 3+ ¢ A= 0lH

The Cutting Tool-workpiece Interference Simulation for Worm Screw Machining by Side
Milling
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A worm screw is widely used in a geared motor unit for motion conversion from rotation to linear.
For mass production of a high quality worm, the current rolling process is substituted with the
mifling process. Since the milling process enables the integration of ali operations of worm
manufacturing on a CNC{Computer Numerical Control} lathe, productivity can be remarkably
improved. In this study, the tooling system for side milling on a CNC lathe to improve
machinability is developed. However, the cutting tool-workpiece interference is important factors
to be considered for producing high quality worms. For adaptability of various worms machining,
the tool-workpiece interference simulation system based on a tooltip trajectory model is
developed. The developed simulation system is verified through several kinds of worms and
experimental results.
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Fig. 1 Worm screw for automobile manufactured by side
milling
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Fig. 2 Mechanism of side milling. (a) Three dimensional
view, (b) Chip generation mechanism
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Fig. 5 Tool-workpiece interaction in a side milling
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Fig. 6 Front view of tool tip trajectory in mathematical
mode} of side milling
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Fig. 7 Side view of tool tip trajectory in mathematical
model of side milling

Table 1 Conditions of tool trajectory calculation using
mathematical model

Items Data Remark

Helix angle(deg.) 8.98° '

Lead (rom) 47.708
Tool radius (mm) 20
Helix radius (mm) 6.3

Thread height (mm) 33
Offset (mm)
i 23 20+6.3-3.3 =23
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Fig. 9 Tool interference simulation of the side milling.
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Intereference of generated thread surface in

axial section
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Table 2 Simulation conditions for tool interference
Worm Module 1011512025
Thread Height(mm) 225(3.35| 45 |5.62
Outside Circle Diameter (mm)| 18 | 18 | 18 | 18
Pitch Circle Diameter (mm) | 16 | 15 | 14 | 13
Root Circle Diameter (mm) |13.5/11.3] 9.0 |6.75

Pressure Angle(deg.) 20
Helix Angle(deg.) > 10’3155’4‘:')0’4255’ 30,

Tool Diameter(mm) 30, 40, 50, 60, 70, 80
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Fig. 10 The tool interference simulation of side milling
(Module 1.0)
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Fig. 11 The tool interference simulation of side milling
(Module 1.5)
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Fig. 12 The tool interference simulation of side milling
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