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Cutting force analysis in ball-end milling processes of STD11
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Abstract

STD11 is one of difficult-to-cut materials and its
cutting characteristic data is not built enough. A bad
cutting condition of it lcads to low productivity of dic
and mould, so it is necessary to evaluate the machining
characteristics of STD11. In this paper, the relations of
the geometry of ball-end mill and mechanics of
machining with it are studied. The helix angle of ball-
end mill varies according to a location of elemental
cutting edge in the axial direction. Therefore the chip
load areas in cutting process are difficult to calculate
accurately. To calculate instantancous cutting forces, it is
supposed that the tangential, radial and axial cutting
force coefficients are functions of elemental cutting edge
location. Elemental cutting forces in the x, y and z
direction arc calculated by coordinate transformation.
The total cutting forces are calculated by integrating the
clemental cutting forces of engaged cutting cdge
clements. This model is verified by slot and side cutting
experiments of STDI11 workpiece which was heat-
treated to HRC45.
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Fig. 2 Undeformed radial chip thickness
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Fig. 3 Cutting starting points by cutting location
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Table 1. STD119} 3334

e C Si Mn P S Cr | Mo A%

1.4 4508 0.2
STD11 - | <04 | <06 | <0.03 | <003 | - - -
1.6 55112 0.5
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Fig. 4 Cutting force components for slot cutting
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Fig. 5 Chip load area
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Fig. 6 Cutting Force in x direction
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