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Thermal Cycle Testing of TiC-coated
Molybdenum by Infrared Heating

Kazuyuki NAKAMURA

Department of Thermeonuclear Fusion Research,

Naka Fusion Research Establishment, JAERI

(Received November 25, 1985)

TiC films which were composed of various C/Ti ratios were formed
on molybdenum substrates by the reactive evaporation method, and the
adhesion of the films were investigated by a cyclic infrared heating.
The result shows that stoichiometric TiC films have the best adhesive
characteristics for molybdenum. The reactive evaporation method will

be applied to the in-situ coating for JT-60,
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Table 1 Deposition conditions, thickness and composition of test samples

sampte Tohre e ERSTE 2 [PIR00AE Bl ene Pt o
(°C) (Torr) (A/sec) (A)
A-1 1.60 2,400 0.53
A-2 300 2 x 10" 0.80 1,200 0.91
A-3 (C,H,) 0.60 900 1,03
A-4 ¢.40 600 1.07
B-1 1.13 11,500 0.60
B-2 300 1 x 10°°% 0.86 8,700 0.74
B-3 (C,H,) 0.47 4,800 1.02
B-4 : 0.30 3,000 1.06
c-1 6.16 10,900 0,30
c-2 300 2 x 10°*" .75 8,400 0.38
C-3 (C,H,) 2.32 4,100 1,03
C-4 . 1,36 2,400 1,06
Table 2 Summary of the test results
C/Ti ratio
Sample 0,0 0.5 1.0
number 1 I 1
A-1 A
A-2 O
A-3 O
A-4 O
B-1 X
B-2 A
B-3 O
B-4 O
c-1 A
c-2 O
c-3 X
C-4

(: No failure, A: Micro-crack formation, X: Film exfoliation
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Fig. 1 Schematic diagram of the apparatus for thermal cycle testing
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Fig. 2 Sample temperature change during thermal cycles
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Fig. 3 Schematic diagram of the apparatus for TiC coating by
reactive evaporation
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Fig. 4 Micrographs of TiC-coated molybdenum samples before and after
50 thermal cycles

70 thermal cycles
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Fig. 6 Micrographs of TiC-coated-molybdenum samples before and after
30 thermal cycles



