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Adherence of TiC films on SUS 304 and SUS 321 Stainless Steels
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When SUS304 is heated in vacuum the surface is covered with a monclayer of sulfur. In case

of 5US3%1, however,

TIC precipitates on the surface. In this report, the effect of these surface

compositions of stainless steels on the adherence of TiC coating films was investigated in order to
improve the adherence. TiC was deposited on SUS 304, SUS 321 and preheated SUS 321 by means
of an activated reactive evaperation. Adherence of TiC on these steels was evaluated by thermal
cycling test. The crack growth behavior in the coated layer showed that TiC films adhered best
to preheated SUS321 and secondly best to SUS32321L and worst to SUS304. The depth profile
showed that adherence depended on the depth of intermediate layer between TiC films and stainless
steels. This intermediate layer was the thickest between TiC films and prehested SUS321. The
relaxation mechanism of thermal stress was explained with the thickness of the intermediate

layer.
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Table 1 Chemical composition of steels {(mass %)

c Si Mu P 3 Ni Cr Ti o
SUS 304 0. 070 0.51 0. 80 0.033 0. 008 8.60 18,12 — 0. 008
SUS 321 0.037 0.81 0.93 0.033 0. 006 8,81 17.28 0.42 0. 006
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Fig. 1 The Auger spectrum of 3US304 and
5US 321 after annealing at 1100 K for 24 hrs
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Fig. 4 Schematic temperature profile for
thermal cycling test
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Table 2 Relative sensitivity factors (Su)
Sag=1(Ea;=356 V)

Element eV Sm
3 152 0.81
C 272 0.20
Ti 418 0,44
@] 510 0.50
Cr 529 0.32
Fe 703 0.20
Ni 848 0.27
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Fig. 5 The SEM photos of TiC coated stainless
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Fig, 6 The change in Auger peak heights of
depth profile by sputtering TiC coated
stainless steels
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