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A Study on the Coated Characteristics
of Ceramic Tools
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Abstract

Ceramic, PCD and CBN tools are available for the difficult-to-cut-materials such as hardened
carbon tool steel, stainless steel, Inconel 718 and etc. Ceramic tools are likely to be chipped and
abruptly broken before the appearance of normal wear in turning. Ceramic tools are suitable for
continuous in turning, not for intermittent in milling.

In this study, TiN/TiCN multi-layer coated ceramic tools were found to restrain the chipping,
breaking and early fracture and to increase the critical cutting speed owing to TiN/TiCN multi-layer
coating in Arc Ion Plating of PVD method.
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Fig. 1  Arc coating in PVD method
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flow model for nose radius tool (d<r)

LEA - ol

By = v — NV A+F£—2frcos @)
= r— V24P 2d-d
o]t}
S2Ee BWF Thies AHade A Ad o
A9 AAdga Harzlo] wake] o2 Z4E F
A zbol| ddels &0 2 X Z(effective app-

2 7tAEE 083 2o
-1 r—d 3)

roach angle)S @

4.1 AR
HAd g AHSd F271 A |-EANNL 400
x 7500  AMERow  <MAYFTTE YA (Kistler,
9257B)= AWkl EUlof HXsHm, dAY F
FEAA doAE ABGignahs thAld FE
7l(Kistler, 5019 A)2 ZEZ391 o] ZZH N3
T AD H3A7E AX gAds Ho| AFHE A
%EM AAAEGS B AU "ol
2 HAYgA7171 Y8d 0.01mme EEH5S znE
gold Al A& AHESIR A M e 7HE 45
g AHTE -] Ast UdH El(Starvert-Is3,
0~400Hz, 7.5HP)E AM&-3t3ich gz 3gEL
j3 AAgAeict ZRE 18] Yste] Foh
4 ZX7)(TIME HLN-11 A LEE'S hardness tester)
g AHEEgn. agln 2U)9ES A8 9E
o FT7HUA 9 FEAAE AHEsld &A3)

AN ALEE darFTe Az 7AA
s S 42l
3 AROI/TICY) A&ty AGFIT. ©

g 27| AAE st AA Azt @
g TINTICN o3 38 Az937s Alggon

—T'— E
O

p—]



ABNZT ARY NEEH FH AT

Table 1 Physical properties of ceramic tool

Thermal
Modulus Fracture .
Composition Hardness | Density expansion
fupture toughness
efficiency( o)
2 3 15 5
ALOSTIC N/mm HrA g/em MN/m 10°C
785 945 44 49 7.8

Fig. 3 Workpiece

Table 2 Chemical compositions of work material

Work-p Chemical compositions, %

iece C Mn P S Si | cr|Cu| Ni

STC3 | 1.02 | 039 | 0.03 | 0.002 |0.24 | 0.13 | 0.10 | 0.05
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Fig. 4 Relation of cutting time and critical cutting
speed for catastrophic fracture in ceramic tools
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speed for catastrophic fracture in TiN/TiCN
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