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Cutting Force Optimization in Thread Milling of Superalloy

Yan Kai, Su Honghua » Zhou Jingwen, Xu Jiuhua

(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics &. Astronautics,

Nanjing, 210016, China)

Abstract: To study the thread milling of superalloy, the definition and expression of uncut chip thickness

are proposed, and the expression method of section area between two passes is introduced. On the basis

of these concepts, the thread milling cutting force and torque of superalloy are studied. The result

shows that thread milling cutting force and torque are positively related to section area. In the process of

superalloy thread milling, the radial depth of cut is optimized by the same section area at every cutting

step. The optimization method of cutting force and torque can improve part precision and tool life, and

can be the theoretical basis for processing technology of thread milling of difficult-to-machine material.
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Milling cutter profile and uncut chip thickness
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3-D undeformed chip
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Tab.1 Cutting parameters
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Tab.2 Cutting force, torque and section area

] a./ Fo/ F./ M./ A/

11953 mm N N (Nem) mm’
1 0.17 67.9 20.8  0.77 0.016 7
2 0.15  113.7  29.1 1.18  0.042 4
3 0.12  131.8  34.0 1.35  0.0527
4 0.10  143.3  40.0 1.45  0.056 6
5 0.03  117.5  31.2 1.24 0.0205
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force/torque/ section area
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Tab.3 Comparison of radial depth of cut before and after
optimization

mm

AT 5 aa A as au as

Ak B 0.17 0.15 0.12 0.10 0.03
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Tab.4 Cutting force and torque after optimization
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