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Fig. 1. The end milling holder made by Smoxh company
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Table 1. Geometric specifications of milling tool used for experimental tests
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Table 2. Technical specifications of insert made by Sandvik company.
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Fig. 2. Insert made by Sandvik’ company
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Fig. 3. (A) Schematic of the designed section of the workpiece. (B) 3D view of tool engagement with workpiece.
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Fig. 4. The general geometry of the end milling. Dashes
separate three geometric regions [12].
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Fig. 5. Chip cross section, adjustment angle and differential cutting forces at point P [12].
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Table 3. The values of the machine feed speed and feed rate of the tool and the cutting edge for each test.
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Fig. 6. Dynamometer output diagram for the cutting-edge feed rate of 0.0625 mm per revolution.
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Table 4. Experimental average forces values.
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Table 5. Average values of cutting and edge forces of the tool.
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Table 6. Values of C constants
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Table 7. Equations of 4 and B constants.

B3 (mm) B2 (mm) Bl (mm) A3 (mm) A2 (mm) Al (mm) dS(Z)
_ %2 Z, _ 1 Z, Y Z, _ ) Z, |
B; =tan 8 ZZ1 BZ—ZZ1 Bl_cosﬂ ZZ1 4y =sinff ZZ1 A, =cos ZZ1 A]—Z1 cos
B g A sl polic A Jgua
Table 8. The values of A and B constants.
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Table O. Values of force coefficients.
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Fig. 7. The process of implementing the program in MATLAB
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Fig. 8. Comparison of dynamometer and predicting model results for cutting edge feed rate of 0.01 mm per revolution.
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Fig. 9. Comparison of dynamometer results and predicting model results for cutting edge feed rate of +,+ Yo mm per
revolution.
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Table 10. Maximum values of experimental and predictive forces with error percentage between them.
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Fig. 10. Comparison of dynamometer results and predicting model results for cutting edge feed rate of 0.0625 mm per

revolution.
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Table 11. Average values of experimental and predictive forces with error percentage between them.
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