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Machinability

« Machinability is the ease with which a metal can be cut (machined) permitting the

removal of the material with a satisfactory finish at low cost.

« Materials with good machinability (free machining materials) require little power to cut,

can be cut quickly, easily obtain a good finish, and do not wear the tooling much.
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Marchant circle diagram:

The assumptions of merchant circle are given below.

Tool is perfectly sharp and contact the chip on its front or rake face.
Cutting is orthogonal

There is no side flow of the chip.

Continuous chip with out BUE.

Uncut chip thickness is constant.

Work move with a uniform velocity.

Material is perfectly plastic.



Fig 1 shows the forces acting on the tool in orthogonal cutting. The cutting force FC acts in the direction of
the cutting speed V,and supplies the energy required for cutting the thrust force, Ft acts in the direction

normal to cutting velocity, that is perpendicular to the workpiece.

These two forces produce the resultant force (R) ,the resultant force can be resolved into two component
on the tool face. First is a friction force F, along the tool —chip interface and a normal force N,

perpendicular to the interface.
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