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Fig. 2-2-2 Brazing thermal cycle. (a) Cooling rate: 15K/s (b) Cooling rate:
1.5K/s.
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Fig. 2-3-4 Analyses by ESCA. (a) Analysis of carbon element at the brazing

filler fracture surface, Holding time is 6s, Cooling rate is 15K/s
and (b) Analysis of titanium element at the same part of (a).
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Table 2-4-1-1 Values of planar disregistry between Diamond or Titanium
carbide and brazing filler metal elements.

TiCa )/Diamond| & [%] Ti(a)/TiC 6 (%]
(1700)//€100) | 51.43 (1100)//(100) 27. 11
(1700)//C110) | 24.75 (1100)//(110) 5. 443
000D//C11D | 17.01 (0001)//(111) 3.379

(1100)//C111) 8.108

Ag/Diamond o (%] Ag/TiC 6 [%]
(100)//(100 14.56 (100)//¢100) 5. 418
(110)//(110) 14.56 (110)//(110) 5. 415
(11D//(111) 14.57 A1/ 5. 418
Cu/Diamond 5 [%] Cu/TiC d [%]
(100)//(100) 1. 345 (100)//(100) 16. 33
(110)//(110) 1. 360 (110)//(110) 16.33
A1D//A1D 1. 350 A1D//C111) 16.33
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Table 3-4-1-1 Values of planar disregistry of copper and silver.

ientation | Gu//Diamond Cu//TiC
e o) (100)//(100) (100)//(100)
Cu 1.327 19.52
et Ag//Diamond Ag/ITiC
e o (100)//(100) (100)//(100)
Ag 12.71 - 5.728

Table 3-4-1-2 Interfacial energy related to planar disregistry._

Base m:tl;dus Dlamond TIC
Cu 1.63 1.11
Ag 0.771 1.40

X 10" ° [J]/4atoms
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Table 4-3-1 Fracture load [N] ( Shear strength [MPa] ).
ooling mass

Room
Orientation [320K] 470K ‘ 670K

Diamond(100)| 490(>97)| 450(>140)1460(130)
450(240) |340(>130)

570 530(>120)
Diamond(110)l 460(79) E— 59(21)

410(>160)| 280(140)

200(85) —

Diamond(111){630(>110} 200(86) _—
380(140) |340(120)
200(56) [670(>160)
— :broken at processing
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Fig. 5-3-2 Relationship between the maximum value Vm(t) and time at

1010K. The regulated sine wave frequencies and voltages were
(a) 10Hz, 5V, (b)1kHz, 5V and (c) 100kHz, 5V.
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Fig. 5-3-3 Back scattering electron image of the brazed interface before heat-
treatment.



Fig. 5-3-4 Back scattering electron images of the brazed interfaces after
heat-treatment at 1010K for 9ks applied various sine waves of
(a) 0V, (b) 10Hz, 5V, (c) 1kHz, 5V and (d) 100kHz, 5V, respectively.
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Fig. 5-3-5 Back scattering electron image of the brazed interface after heat-
treatment at 1010K for 8.1ks in the case that the applied voltage
and frequency were 1V and 10Hz.
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Fig. 6-3-3 System in order to measure the electric potential between the
carbon electrode and the stabilized zirconia.

— 104 —



‘sojex Suresy snotrea
e sanjersdwe) pue Tetjuslod OL309Te Y} UseMIeq dIysuone[dy $-¢-9 S

(y)94nypisdwsa)
00Ll 0G0l

3)

_ l { { I _ | |

T

I J 1 i ¥ _ 1 1

o
a9

Q
|

(AW) aboyjop

— 105 —



Rs
i H1
Compa}ratlve C (%_HJ
material Matching (Trigger)
7. X =
/ Carbon
] % electrode CHz2 N~ J”
—
CH2
Brazing specimen D.S.O.
Rs
100Q 10002
v |

___|-5v

Function generator

Fig. 6-3-5 System in order to investigate the transference of electric charge
at the brazing interface.
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Fig. 6-4-1 Model of the interface between the carbon electrodes and the
stabilized zirconia.
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