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The cutting resistance and AE signal characteristics on cutting
condition in dilling for ADI materials

Kyong-Kon Yoo*, Tae-Ok Jun**, Heung-Sik Park**

( Abstract ]

The ductile cast iron is austempered at 300, 350 and 4007C temperature in order to investigate the
basic factors for monitoring drill wear in automatic production process, and cutting force and AE RMS
signals are measured with changing cutting condition for ADI (Austempered Ductile Cast [ron) with
different machanical properties. The signals of cutting force were influenced by cutting speed and
feedrate greatly. On the other hand AE RMS signals are influenced by cutting speed where as it is
not related with feedrate. As the depth of drilling increases. cutting force shows a slow increase and
the value of AE RMS increases until the range of h/d=4. But over the range it increases greatly due
to an amount of chip discharge and friction with inner wall of drilling hole, etc. As the drill diameter
increases at a constant depth of drilling, Cutting force increases linearly, but the level of AE RMS
does not increases linearly due to circumferential velocity and great influence of h/d.
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Table 1 Chemical Compositions of Workpiece

Chemical Composition{%)
T.C Si Mn P S Mg
3.60 3.0 0.20 0.070 | 0.012 | 0.053
2.2 alguy

& Add AHE AEFAE vAld AEolH, "z
AL Table 29 Zew, e &Y =E(HSS S
RSt aeln AlEHe Z1AR 4Ee Table 37
Zor, oxdlWd 2wmMgd el ADI-A(300T X
60min), ADI-B (3507C x60min) ¥ ADI-C(4007T x
60min)el 3FFol AlgHer FEeAL
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Table 2 Drilling Condition

Drill HSS . Twist Drill

B3%x42X71x1180
24 5x56x86x1180
26x70x102x1180
27.5xX78x111X 1180

Dimensions of Drill

Feed rate (mm/rev) 0.1. 0.15, 0.2, 0.25, 0.3

Drilling Speed (rpm) | 800, 1200, 1600. 2000. 2400

Aspect ratio (h/d) 1, 2, 3 4, 5

Coolant Dry
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Fig. 1 Microscopic picture of ADI for austermpefing temperature

Table 3 Mechanical properties of specimens

| Temperature of Tensile | Elongation |Hardness
Materail Auste(ruréx;ermg s%ﬁgg;t)h (%) (Hp)
As cast 0 480 8.8 194
ADI-A 300 1116 1.4 381
ADI-B 350 930 2.5 336
ADI-C 400 750 4.2 297
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Fig. 2 Schematic diagram of experiment
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Fig. 4 Effect of AE RMS on the cutting speed
(ADI-A, ADI-B, ADI-C, f=0.1mm/rev,
h=12mm, d=6mm)
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Fig. 5 Signals of cutting resistance and AE
RMS(ADI-A, f=0.1mm/rev, h=12mm,
d=6mm)
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Fig. 6 Relation between feedrate and cutting resistance.
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Fig. 7 Effect of AE RMS on the feedrate
(ADI-A, N=2000rpm, h=12mm. d=6mm)
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Fig. 9 Effect of AE RMS on the h/d(ADI-A,
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