(e 2] @2A42894
Korean Journal of Materials Research
Vol. 1, No. 1, (1991)

= ZEE SiN,-TIC A9 e EA

HEd* - AHe
F2Astrgd AsT

*B4 d¥EE

Characteristics of Multilayer Coated SizN,~TiC Ceramic

D.W. Kim* and John S. Chun
Dept. of Mat. Sci. & Eng., KAIST, Taejon 305— 701
* Gold Star Electron Lid., Seoul 137— 140

& o ARFAY o8 SiN,-TiC HgAE $1o 29 TiIC #ebe TiN whete] sl $5
G mAFRG EFAAY, ABREAYEES JHAT 3le AR vUREt. 3FA Y o ¢ TiN e
TiC utete] ®ls) FAtel wp@dASF7E 232 tzes dASNT. d¥ddde 298 d4¥377)
Sod WntEgdE 3 gle Aeg dext 28, oF 2¥E AT TEe 9 29€E FTRY

$4% W4 e B

Abstract TiC coating formed on Si;N,-TiC composite ceramic by chemical vapor deposition (CVD) has
an improved microstructures, better thermal shock resistance and interfacial bonding than TiN coating
does. TiN coating formed by CVD, however, has lower friction coefficients against steels and better
chemical stability. The experimental results indicate that the coated insert is superior to the uncoated

one in flank and crater wear resistance. And the multilayer coating shows an improved wear resistance

than the monolayer coating.
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(b)
Fig. 1 Typical electron micrograps of fracture surface

of TiC and TiN coating (a) TiC coating, (b)
TiN coating.
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Fig. 2 Variation of Vickers microhardness as a func-
tion TiCl, partial pressure : (a) TiC deposition
(total flow rate : 1700cc/min, Ty, | 1373K, Pewy
: 0.015atm), (b) TiN deposition(total flow
rate : 1700ce/min, Ty, : 1348K, Py, : 0.49atm).
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(b)

Fig. 3 Typical scanning electron micrographs of the surface morphology and fractured surface of TiC/Ti(C,N) /TiN
coating : (a) surface morphology, (b) fractured surface.
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Work material : FC35 type cast iron

(3.1wt.%C, 0.7wt.%Si, 0.75wt.
%Mn, 0.17wt.%P, 0.08wt.%S)
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Fig. 4 AES sputter depth profiles of TiC/Ti(C,N)/TiN
coatings on Si3N,;~TiC ceramics.
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Fig. 5 Comparison of flank wear for Si;N,~TiC ceramic,
SisN-TiC/TiC, Si3N,-TiC/TiN, and Si;N,-TiC/
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Fig. 6 Average flank wear with time for different tools
(cutting speed : 250m/min, feed rate : 0.3mm/
rev, depth of cut:1.55mm, work material :
SM48C, cutting fluid ; dry).
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Cutting fluid : Dry
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Fig. 7 Crater wear with time for different tools(cutting
speed : 250m/min, feed rate : 0.3mm/rev, depth
of cut : 1.5mm, work material : SM48C, cutting
fluid : dry).
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Fig. 8 ESCA spectrum of SizN,-TiC, TiC coating, and
TiN coating after cutting (a)Si;N,-TiC, (b)TiC
coating, (¢)TiN coating.
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Fig. 9 ESCA specturm of the 2P peak of TiC and TiN
coating after sputter cleaning (a)TiC coating,
(b) TiN coating.
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