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Abstract

The joining methods of ceramics to metals which can be expected to obtain high temperature strength
are mainly classified into the solid-state diffusion bonding method and the active brazing method. Between
these two, the solid-state diffusion bonding method is given attentions as substituting method for active
brazing method due to being capable of obtaining higher bonding strength at high temperature and accurate

bonding,

In this paper, the solid-state diffusion bonding of ALO; ceramics to Ni-Cr-Mo alloy steel(SNCM21) using
insert metal was carried out. The insert metal employed in this study was experimentally home-made,
Ag-Cu-Ti alloy. Influence of several bonding parameters of AlLO//SNCM21 joint was quantitatively evaluated
by bonding strength test, and microstructural analyses at the interlayer were performed by SEM/EDX.

From above experiments, the optimum bonding condition of the solid-state diffusion bonding of ALO,
/SNCM21 using Ag-Cu-Ti insert metal was determined. Futhermore, high temperature strength and thermal
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-shock properties of ALOy/SNCM21 joint were also examined.

The results obtained are as follows.

1. The maximum bonding strength was obtained at the temperature of 95% melting point of insert

metal.

2. The high temperature strength of ALO,/SNCMZ21 joint appeared to be maximum value at test tempera-
ture 500C and the bonding strength with increasing temperature showed parabolic curve.

3. The strength of thermal-shocked specimens was far deteriorated than those of as-bonded specimens.
Especially, water-quenched specimen after heated up to 600C was directly fractured in quenching.
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Table 1 Physical properties of test materials

(a) Physical properties of ALO;

Purity (%) 99.8

Bending strength (MPa) 372

Compressive strength (MPa) 2450

Rockwell hardness (R45N) 82

Thermal expension coefficient (107%/C) 80

{(b) Chemical composition & mechanical properties of SNCM21
Chemical composition (%) Mechanical properties —l
C Si M p Ni or Y.S T.S ElL L.E.
(MPa) (MPa) (%) (X107%7C)

0.21 0.23 072 0.19 048 046 0.16 804 882 18 134

Cu butter layer

i

10 10

Al, O, SNCM21

[CD)

Unit : mm

Insert metal ( 200 pm )

Fig. 1 Schematic illustration of specimesn
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Fig. 2 Schematic diagram of bonding process and condition
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Photo. 1 Microscopic appearance and EDX analysis of reaction layer with increasing the bonding temperature

(Pressure ; 4MPa/Holding time 5 60min)
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