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Milling Force Model of Ball End Milling Cutter Considering Tool Wear
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[ABSTRACT] The tool wear is serious in the process of machining difficult-to-machine materials. The tool wear will
directly lead to the change of milling force. Therefore, a milling force model considering the flank wear of ball end milling
cutter is proposed. In this model, the milling force is decomposed into shear force produced by the shear effect of the rake
face, and the friction force and pressure of the flank surface. Taking the axial position angle of the cutting edge of the micro
element as the parameter, the milling force model considering the wear of the flank surface is established, and think that the
axial milling force of the cutter is not affected by the friction effect. Finally, the cutting tool wear experiment and milling
force experiment show that the experimental results are consistent with the predicted results, and verify the correctness of
the milling force model is verified. It provides effective guidance for optimizing the technological process and improving
the surface quality.
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F1 ORBAR
Table 1 Test scheme

e T HRC | EHHEEE n/(e- min') | DEATEEE v/(mm-min ') | JJEEEH VB/mm | BEHIAEE a,/mm | BENIYEEE s/mm
1 50 4000 1200 0 0.2 0.25
2 50 4000 1200 0.04 0.2 0.25
3 50 4000 1200 0.08 0.2 0.25
4 50 4000 1200 0.12 0.2 0.25

®2 ARETIEBER THEHEE S
Table 2 Average milling force under different tool wear
1 O S O N

. VB=0 VB=0.04mm VB=0.08mm VB=0.12mm
G FN FN F.N FN FUN FN FN FN
1 47.68 45.73 80.29 65.03 138.37 89.22 170.45 97.72
2 — — 80.78 64.51 139.80 92.20 175.15 103.58
3 — — 81.84 66.30 139.07 91.17 174.80 102.08
4 — — 80.44 65.43 140.58 91.07 172.19 100.07
5 — — 79.25 64.25 139.64 90.82 173.24 101.89

®3 HUYNRHARVBETEMKENEZNTES
Table 3 Friction and pressure per unit length under shear force coefficient/different VB values
1 e O

VB=0 VB=0.04mm VB=0.08mm VB=0.12mm
5 1 . 1 = . .
K.J/N | K. N F, (VB)/ (Nmm') | F,/(Nmm') F,/(Nmm')| F,/(Nmm') FJ/(Nmm') F.,/(N-mm")
1 1842 956.1 142.79 241.27 321.81 671.11 384.71 908.54
2 — — 138.90 244.93 343.87 681.70 428.10 943.27
3 — — 152.21 252.79 336.23 676.28 416.93 940.72
4 — — 145.76 242.39 335.53 687.49 406.81 921.36
5 — — 136.99 233.57 333.64 680.52 415.57 929.14
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