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Fig.1. Experimental procedure.
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Fig.2. Annealing heat pattern.
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Table 2. Cutting conditions of drilling test.

Tool SKH51, ¢ 8, 118° point angle
Feed 0.2mm/rev

Cutting speed 29.7m/min

Depth of hole 20mm (Blind)

Cutting fluid Dry

Tool life criterion Failure
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Fig.3. Microstructures and hardness after various annealing.

Table 3. Hardness of specimens after various annealing.

Annealing temp. Hardness

(K) (HRB)

1023(S.A.) 86.8

Hot rolling 1003 89.6
! 1033 89.7
Annealing 1073 92.7
1108 93.7

1143 94.7

Cold drawing as drawing 100.1
' 873 98.2
Stress relief 923 96.7
annealing 973 94.3
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Fig.4. Relationship between tool life in drilling and hardness after
annealing or normalizing.
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Fig.6. Effect of hardness after stress relief annealing on tool life in
drilling.
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Fig.5. Microstructures and hardness after stress relief annealing.
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Fig.7. Effect of hardness on torque in drilling after stress relief
annealimg.
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Fig.8. Effect of hardness on chip thickness after stress relief
annealing.
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Fig.9. Schematic diagram of shear plane before and after cold

working. 8<8 =t <t,
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