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Abstract
Generally brittle eta phase produced during TiC deposition has a bad effect on the TRS (transverse rupture strength ;
thoughness). Therefore it is necessary to reduce eta(7 ) phase for the improvement of tool life. At this experiment some
properties (TRS, bonding strength, tool life, eta phase) have been investigated by inserting TiN or TICN underlayer
between TiC layer and substrate. The results obtained were as follows;
1. by inserting underlayer eta phase was decreased and TRS was increased, but the bonding strength was decreased.
2. the diffusion of W, Co from the substrate was hindered by the underayer.

3. TiC layer with TiCN underlayer had the finsest grain size.

4. by inserting underlayer (TiCN or TiN) the tool life was improved and especially notch and crater wear

resistance was greatly improved.
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Table 1. Coating parameters and comparative results
Coat Total Pressure (torr) i Sub-| ** | ** | ** ITRS |Crit
lay- Temp fl ] ime t dr du dr kpsi ical
g c;v;{ Tot. |CHi| TiCL| Hy | Np | min | - P51 oad
kgf
TiC | 1050 | 16.2| 60| 3.5 2.0 54.5 - 240 A 7.0 - 1 5.4 153 10
251 - 157190 9
TiN* | 900- | 30.0 | 220 | - 4,0 101.0| 115.0 30 A 20115751 175 6
1050
TiC | 1050 | 30.0 | 220 | - 4.0] 101.0} 11.50 30
1050 | 16.2| 60| 3.5 2.0 54.5 - 210
#
B 0.5/1.9|5.6] 210 5
TiCN | 500- {31.0 220 7.3 3.8 91.7] 111.2 30 A 4.0]1.8]|5.2| 168 7
1050
) 1050 | 31.0 220 1.3 3.8/ 97.7| 111.2 30
TiC 1050 | 16,2 60| 3.5 2.0 b54.5 - 210
B # .
1.0 1.6 5.6 | 205 6
* underlayer
** dn : thickness of eta phase (#m), du : thickness of under layer (#m)
dT Idu+dTiC (¢#m)
# : discontinuous layer of eta phase
TRS of substrate A:380 kpsi, TRS of substrate B:332 kpsi
Table 2. The specification of substrates.
Physical properties (Co)+ Total
Substr- | Composition carbide carbon
ate Density | Hardness zone
(g/cm?) (1ma) (Cr wt%) | (Cr wt%)
' 6.49- 6.61
A WC-9, 5wt%Co-MC 12.49 91.9 6.79 (low C)
* 5. 94~ 6.12
B WC-9. 5wt%Co-MC 14.17 14,17 6. 14 (low C)

* MC: TiC+TaC
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Fig.1. The effects of underlayer on thickness of coated
layer.
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TIN/TiC

TiCN/TiC

substrate A
Photo. 1. The microstructures of TiC, TiCN/TIiC, TiN/TiC coated layers of substrate A and B.
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Fig.4. The effects of weight for scratch teston AE
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coating.
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Photo 2. SEM micrographs of fractured coated layers of TiC, TICN/TIiC and TiN/TiC in substrate B.

Table 3. Quantitative analysis of W, Co, Ti in the coating layer by EDS.
(checked points are 1 m distant from substrate)

Specimen TiN / TiC TiC single layer
contents (at %) contents (at %)
Element 1 2 3 4 | average| 1 2 3 4 | average
w 53| 27| 29| 5.1 4.0 6.2 | 8.6 | 45| 6.6 6.5
Ti 91.7] 96.2| 95.7} 92.4 94.0 91.3| 87.0 | 94.1 | 91.0 90.9
Co 3.0 1.4 1.4 | 2.5 2.0 2.5 4.4 1.4 | 2.4 2.6
total 100 | 100 ; 100 | 100 100 100 | 100 | 100 | 100 100
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a) uncoated ) TiC

¢) TIN/TiC b) TiCN/TiC

Photo. 3. The photographs of Wear part for uncoated, TiC, TICN/TiC and TiN/TiC coated tools.(substrate B)



{b$#%E(CVD) o 9% TiC ##&B THE(TIN, TICN) ol #R BESLS HMh#HEh © TAESSY nAe ¥4 23

T T T T T T T T T T T T
~12 ¥ cutting speed: 270 m/min
£ | feed:0.3mm/r D-C:1.5mm
g 1 SM48C SNUN120408 , DRY
1o ¢ 4
Eg It o: uncoated -
i : no underlayer N
£os & TIN/TIC
P L o: TiCN/TiC |
3] | /
206 | .
5 | Z ]
—
©04 B
Josy
S r .
02 [/ i
- / -
0.0 l/l | N DU S SN N NN SRS N SO |

0 2 4 8 8 10 12 14

CUTTING TIME (min)
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