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= B AYYIAY 3£ Kovar THS Halot Agsh7iol A spineld FFL= she 49
Aaeke AT 4 AEE N/Ho| H07F 2708 2917101 42) 48h A%l tske] =AMk Kovar
Absh= gl 46H A FAolH, ojn ikl 43} olu)E 31.61 kac/mol ©]ATE. 600°CoIAM
G S A} spinel FHOE 3Rz 0.5 umoldte] A&Ho| T Y 9 Wsjute A& F AT
TEM #4] 23} A2 457 79 AL spinel 9 1T AUt} 2HEE, 7H5-€ No/H, TH7] ol A
A¥sgh Kovars 219k A3l 48 78 Ao Addn.

Abstract: In order to form a uniform oxidation layer of spinel phase on Kovar which helps the strong
bonding in Kovar-to-glass sealing, the humidified Np/H, was used as an oxidation atmosphere. The
oxidation of Kovar was controlled by diffusion mechanism and the activation energy was 31.61 kacl/mol
at 500~ 800°C. After oxidation at 600°C, the external oxidation layer was below 0.5 um thick. According
to TEM analysis, oxidized Kovar was spinel its lattice parameter of 7.9 A . Oxidation of under 600°C
and in a humidified No/H, atmosphere, Kovar was found to be appropriate for the Kovar-to-glass sealing.
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Fig. 1. Schematic diagram of experimental processes.
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Fig. 2. The change of partial pressure of water bubbled
oxygen at 20°C.
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Fig. 3. Weight increase by oxidation as a function of
temperature at humidified Np-H, atmosphere.

In K

.4%

.6 o

A A 1

0.0010 0.0011
1/T7T

e ) S

0.0012

0.0009 0.0013

Fig. 4. Arrenius plot of Kovar oxidation at humidified N,-
H, atmosphere.
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Fig. 5. XRD pattern of Kovar oxidation layer treated for
20 min as a function of temperature.
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Fig. 6. SEM photographs of interface oxidation layer of Kovar after heat treatment for 20 min at (a) 500°C, (b) 600°C,

(c) 700°C and (d) 800°C.
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Fig. 7. TEM micrograph and EDS analysis of Kovar and oxidation layer interface after heat treatment for 20 min at 600°C.
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Fig. 8. TEM micrograph and SAD pattern of Kovar and oxidation layer interface after heat treatment for 20 min at 600°C

Table 1. The chemical composition of oxidation layer oxidized at 600°C for 20 min in humidified N,-H, atmosphere

mol% C O Al Si Mn Fe+Co Ni
@ 0.0 2.6 0.0 9.3 0.0 324 25.7
@ 0.0 3.2 0.0 9.6 0.0 32.2 26.0
©) 10.8 374 33.7 38 11.8 2.1 0.4
@ 8.0 37.4 36.3 3.6 12.3 2.1 0.3
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