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Abstract Elastic and elasto- plastic stress analyses of AIN/Cu and AIN/W pints produced by active-metal brazing
method using Ag-Cu-Ti insert- metal were performed with use of Finite-Element-Method(FEM). The results of
stress analyses were compared with those from the joint strength tests and the observations of fracture behaviors.

It was shown that a remarkably larger maximum principal stress is built in the AIN/Cu jint compared to the AIN/
W joint. Especially, the stress concentration with tensile component was confirmed at the free surface close to the
bonded interface of AIN/Cu. The elasto- plastic analysis under consideration of stress relaxation effect of Ag-Cu-Ti
insert possessing a so-called ‘soft- metal effect’ showed that the insert leads to a lowering of maximum principal stress
in AIN/Cu jint, even though an increase of the insert thickness above 100/m could not bring its further decrease. The
maximum joint strengths measured by shear test were 52 and 108 MPa for AIN/Cu and AIN/W pints, respectively.
Typical fractures of AIN/Cu jints occurred in a form of ‘dome’ which initiated from the free surface of AIN close to
the bonded interface and proceeded towards the AIN inside forming a large angle. AIN/W joints were usually fractured
at AIN side along the interface of AIN/insert-metal.
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Table 1. Mechanical property data for materials used in stress analysis.” '”
. Material AN Cu(OFC) W Ag-Cu-Ti
Properties
Elastic modulus(GPa) 280 115 412 138
Poisson'’s ratio 0.24 0.35 0.29 0.36
25—2007C :4.03 100°C : 17.1
Coefficient of thermal 25—4007T :4.40 200C : 17.2 100C : 45
. 6 25-6007C :4.84 5007TC : 18.3 5007C : 4.60 500C : 17.5
expansion(107*/C) 20-1000C :5.64 | 10007 : 20.3 1000 : 4.60
20—13507C : 6.09
Yield Stress(MPa) - 78 550 343
Strain hardening Coefficient H - 2.45 5.4 2.74
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Fig. 1. Finite element mesh for AIN/metal joint investigated in
this study.
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Fig. 2. Schematic diagram of shear test jig.
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Fig. 3. Principal stress contour of (a) AIN/Cu and (b) AIN/W
Joints produced at 900°C.(Elastic analysis)
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Fig. 4. Residual stress at the free surface of (a) AIN/Cu and (b)
AIN/W joint. (Elastic analysis)
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Fig. 5. Principal stress contour of (a) AIN/IM/Cu and (b) AIN/
IM/W pints. (IM=Insert Metal with thickness of 200m) (Elasto
- plastic analysis)
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Fig. 9. Schematic diagrams showing typical failure types of (a)
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