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The Wear Behavior and Cutting Characteristics of Coated Tools
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ABSTRACT

To enhance the cutting performance of the tool, single or multilayer coating is applied on the
substrate of the tool. Coating material reduces cutting force and heat generation in tool-chip contact
zone and enhances resistance against abrasive wear. This paper presents that the effect of different
coatings on abrasive wear resistance varies with work material and the flank wear rate is different
with depth of cut. Crater wear rate is also found to decrease with higher thermal diffusivity of
coating material. It is verified that the estimated thermal diffusivity of multilayer coating has

consistent effect on the crater wear.
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Table 1. Specification of three coated tools
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Type Hardness Fracture
( MPa ) toughness
( MPaV m )
CM 15500 419
P 14300 4.84
PM 13200 534

Table 2. Hardness and fracture toughness of
three coated tools
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Tvpe Usage Hardness | Remarks
HP-1A |Plastic mold | HV 192-228 | Improved
steel S55C
SKD-11 | Alioy tool |HV 660-750
steel

Table 3. Characteristics of workpieces
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Fank wear with cutting speed ( Workpiece:
HP-1A, length of cut: 5400mm, fz: 0.205mmvtooth,
d.o.c: 0.5mm, w.o.c: 10 nm)
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Fig. 1 Flank wear with cutting speed
(HP-1A)
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Flank wear with cutting speed
(Workpiece: SKD-11,fz: 0.308mm/tooth,
length of cut: 3300mm, d.o.c: 0.3mm,
w.0.c: Smm)
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Fig. 2 Flank wear with cutting speed
( SKD-11)
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Fig. 3 Worn flank surface of P

Surface Roughness of the workpiece milled
by P ( State of Tool : Used, Ba=0.5035 mm,
Rmax =3.3962 nm )
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Fig. 4 Surface roughness profile of
SKD-11 milled by P

Fig. 5 Worn flank surface of CM

Surface Roughness of the workpiece milled

by QM ( stata of Tool : Used, Ba =0,9788 rm
Amex =19.0833 rm)
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Fig. 6 Surface roughness profile of
SKD-11 milled by CM

Fig. 7 Worn surface of PM
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by PM (stete of Tool : Used , Ba=1.9942 rrm,
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Fig. 8 Surface roughness profile of
SKD-11 milled by PM
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Number of tool fracture for 5 times (
Workpiace: HP—1A, length of cut: 5400mm, fz:
0.205mm/tooth, d.o.c: 0.5mm, w.o.c: 10mm )
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Fig. 9 Number of tool fracture for three
coated tools
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Fig. 10 Flank wear with d.o.c
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Workpiece HP-1A
Cutting speed | 400 m/min
Depth of cut | 1.5 mm
Feed per tooth| 0.5 mm/tooth
Width of cut | 10 mm
Cutting time | 5 min

Table 5. Cutting conditions
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Fig. 11 Chip shape comparison
for three coated tools



Type Crater wear (mm)
P 0.36
PM 0.23
CM 0.07

Table 6. Crater wear of three
coated tools
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