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A NEW MODEL FOR FINE TURNING FORCES

In technological process planning the knowledge of cutting forces is very important, because they have a significant influence on load of machines as well as on deformation of workpieces. Turning operations usually classified in the case of steady-state cutting, where a spatial force system is generated. The force components can be defined most precisely by measurement methods. However, these processes have several disadvantages. Their application is expensive and time-consuming, furthermore they do not fit in mass-production.  Therefore force models are needed to be specialised for technology. In turning operations the generated forces depend on material, cutting conditions as well as tool geometry, which defines the cross-section of chip (thickness and width). In most cases during fine turning that is the nose radius which takes part in cutting.
In my thesis new force models were created, which take the technological specialities of fine turning into consideration. These equations are based on the Kienzle-Victor formula, the initial thesis of which is a basic mechanical analogy: the generated cutting force divided by the cross-section of chip gives the specific cutting force. In the created new force models the special chip geometry of fine turning is taken into consideration too. Parameters of chip crosssection, heq and leff were implanted into the new models as in fine turning operations chip is significantly smaller and has a geometry that differs from the one, which was defined by Kienzle and Victor.
Technology investigations of cutting force were made for three extremely different types of materials (C45, KO36, AS12) and force models were created for all three force components (cutting force, feed force and thrust force).
The conclusions are as follows: the generated force models precisely characterise the components of specific force (kc, kf, kp) and force (Fc, Ff, Fp). However Fc component is predicted most precisely, in case of feed force and thrust force too, these equations can be applied for calculating the generated forces in the whole technological territory of fine turning.



