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A Study on Tool Wear in Drilling STS 304 Steel Pipe Material
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Abstract : The purpose of this investigation is experimentally to clarify the machinability and tool
wear of STS 304 steel pipe material for piping. In order to determine the effects of cutting
parameters and tool wear on thrust, torque, AE RMS, driling is conducted on CNC milling machine.
In this experiment, it is measured that thrust, torque, tool wear length, tool wear area and AE RMS
during drilling using Hss tool. It has been found that a} During the drilling, the thrust and the
torque of the STS 304 pipe are received more the effect of the feed than the spindle speed and the
thrust increase with the increase of feed, b) The value of the AE RMS is been larger the effect of
the cutting speed than the feed rate, and the value of the AE RMS increase with the increase of
spindle speed, c¢) It has been found that the suitable feed in feed condition of 0.03, 005, 0.1,
0.15mm/rev is below 0.05mm/rev, d) The value of the AE RMS was shown a characteristic of the
jump value during it was a sudden inrcrease of the tool wear. The increased character of the AE
RMS value can be known an effective factor of the tool wear detection, and e) It can be
quantitatively evaluated the condition of the tool according to calculate a area of the drill wear
mmage which 1s obtained by a vision system.
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Fig. 2 Calculation of thrust and torque
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Table 1 Chemical compositions of STS 304 pipe
Chemical compositions(wt.%)
C Si Mn P S Cr Ni
0.051 | 045 | 1.00 [ 0030|0003 183 8.29

Table 2 Mechanical properties of STS 304 pipe

Mechanical properties

Yield strength
(MPa)

3394

Tensile strength
(MPa)

759.9

Elongation(94)

61.9

At A Aol 32A, 57 3mm, Ze] 6,000mm
Q) vi & STS 304 ol E Aol 150mm* e}
AgBE om Tho] Lol 3}etd AR Table 19,
71AA A& Table 29 JelW upe} o}

Table 3 Cutting conditions

CNC milling machine
(Hha cheon, HiSUPER-4)

Twist drill © Hss

Diameter : 10mm

Overall length : 130mm

Flute length : 95mm

Point angle : 118°

Helix angle : 30°

Spindle speed : 400, 500, 800,

1000, 1200 rpm

0.03, 0.05, 0.1, 0.12,

0.15 mm/rev

Workpiece : STS 304 steel pipe
(32A X Sch20s X 150mm)

Dry cutting

Machine

Tool

Cutting Feed rate :

Condition
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Fig. 6 Thrust and torque vs. spindle speed
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