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Machinability of Stainless Steel in Micro-Drilling
— Influence of Cutting Condition and
Crystal Grain Size on Tool Wear —
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Hisakazu Fujiwara Hiroshi Ohyama
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An investigation of tool wear has been carried out to clarify the machinability of austenite

stainless steel(SUS304)in micro drilling. An influence of feed rates on the wear loss of a micro

drill with a diameter of 0.10mm is discussed on the basis of changes in the wear loss of the

outer corner and the chisel edge and thrust force for cutting distances. Since it is found that

the diameter of the micro-drill is close to the size of crystal grain of workpiece, an influence

of grain size on the tool wear is investigated by drilling SUS304 with the different grain size.

The obtained results are as follows: (1) The wear loss of outer corner progresses faster with

increasing feed rate, while that of chisel edge progresses faster with decreasing feed rate.

Therefore, the particular feed rate like the critical feed rate in conventional drilling would

exist in micro drilling, too. (2) When the diameter of the micro-drill is close to the grain

size, the tool wear is smaller and the machinability is better for the workpiece with the fine

grain size than that with the coarse grain size.
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Cutting conditions

Exp.1 Exp.2

Spindle speed [min™] 10,000 10,000
Feed speed[mm/min}| 2.5/5.0/10/20 10
Feed rate [ m/rev] | 0.25/0.5/1.0/2.0 1.0
Workpiece A AB
Hole depth 0.3 0.3
Number of holes 50 50
Step feed [pm/step] 10 10

Coolant mist coolant  mist coolant
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Definition of drill wear
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Relation between cutting distance of chisel
edge and specific thrust force
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