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Abstract Effect of Mo interlayer on the relaxation of residual stress in AIN/Cu joint bonded by active- metal brazing
method was investigated. The stress analyses by finite-element- method, the measurement of jint strength and the
observation of fracture surface were carried out and their results were compared with each other.

From the results of stress analysis it is confirmed that a Mo interlayer led to a shift of maximum stress concentration
site from AIN/insert- metal interface — insert-metal/Mo — Mo interlayer. Additionally, with increase of the Mo
interlayer thickness the stress concentration with tensile component was separately built both at the interface of Cu/
Mo and AIN/Mo, whereby the residual stress in the free surface of AIN close to the bonded interface was drastically re-
duced. The AIN/Mo/Cu joints with Mo interlayer thickness of above 400/m showed the strengths higher than 200
MPa, upto max. 275 MPa, while the AIN/Cu joint only max. 52 MPa.

1N = 2,27 B4, Cu, Nizt o] 877} b dAgS
' - S FHNE ARt AR A7 Y F 958
B Aol oA LHEZ AIN/Cust AIN/W AEAl f=she it AA, AAlsig Wde $5e
-3 Ao B =R B Atole] AAFAS Aol FAATIE Y A, A4 Aiste] WA 4
A = AIN/Cu A9 A A2 =sF A A 9 4y 278 AaA7)e iy (A0 oAl
o] 4 #th 50 MPacld] ubsl WAL Apol7h v 2pe A, PH-o] FA AAE dEHE AR 7 e T2
AIN/W A o] 44 2d 108 MPa2] AFAEE A& 2 AAlste w0 oAXA, 7]et ol&& 23T §
4 Agiche Bk uh giok” o]2dt ZAze T WA o] Hasm gt
% 713‘“}151*1 Z4o] 24 7= e AIN A2ty 2 dTelAdes He Wy F 2RRATIE B e
£ heat-sink J¥E 3h= FEAEd AYsted AT 2 Mod FUAE she WS A3t TAzAE 2
“11 YA G 2fojol e AF-EHE G3AA E T J = Ag-Cu 5l Tiol 2 wi A7H AdE5S5E o1&
 hate] AA ool & AlAbsl FaL gl stod Alzd AIN/Cu BAFFaeH A AYAY 275
7R od2ix] 45 Ui R = '”H, 2EH 5 gsadE skt $ #4e HEe] et
% 9 Invar 5 5 AIAZANEE FVAR o] 83le AHYE 288t Mo A FARZ ) wE 2F5H



B4 - AAE - f 8- ddAl - AdE AN Az TED ADYPgl B A7 0. AIN/Cu HEH - 971
Table 1. Mechanical property data for materials used in stress analysis.'*'*
Materi
. aterial AIN Cu(OFC) Mo Ag-Cu-Ti
Properties
Elastic modulus(GPa) 280 115 323 138
Poisson’s ratio 0.24 0.35 0.29 0.36
2007 : 4.03 100C : 17.1 100T :5.20
Coefficient of thermal 400T : 440 200C : 17.2 500C :5.70
on(10-%/C) 600C : 4.84 500C : 18.3 1000 : 5.75 500TC : 175
expansion ’ 1000 : 5.64 1000 : 20.3 1500C : 651
1350C : 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. Principal stress contour of AIN/Mo/Cu joint.

30001 —Axial AIN/Mo/Cu
_______ Radial Mo 200/a
2000 o ""'"""HOOP (900 c)

g
S

Residual Stress(MPa)
2
=)

0 2 4 6 8 10 12
Distance( Im )

Fig. 3. Residual stress at the free surface of AIN/Mo/Cu joint.
(Elastic analysis)
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Fig. 4. Principal stress contour of AIN/IM/Mo/IM/Cu jints :
(a) 200 gm Mo and (b) 800 m Mo.
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Fig. 5. Residual stress at the free surface of AIN/IM/Mo/IM/Cu
joints: (a) 200 /m Mo and (b) 800 m Mo.
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Fig. 6. Change in maximum residual stress of (a) AIN/Mo/Cu
(elastic analysis) and (b) AIN/IM/Mo/IM/Cu jints as a func-
tion of thickness of Mo Interlayer. (elastic and elasto~plastic
analysis)
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Fig. 7. Change in shear strength of AIN/Mo/Cu jpint as a func-
tion of thickness of Mo interlayer and brazing temperature.
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Fig. 8. Schematic diagrams showing typical failure types of
AIN/Mo/Cu joints with Mo-interlayer of (a) 100m, (b) 200 or
400m and (c) 800sm thickness.

Fig. 9. SEM images of the fracture surfaces of AIN/IM/Mo/IM/Cu joint with 100m thickness Mo-interlayer,
their Al-mapping and EDS analysis results, showing a fracture type of (a) in Fig. 8.
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Fig. 10. SEM images of the fracture surfaces of AIN/IM/Mo/IM/Cu joint with 400:m thickness Mo-interlayer,
their Al- mapping and EDS analysis results, showing a fracture type of (b) in Fig. 8.
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Fig. 11. SEM images of the fracture surfaces of AIN/IM/Mo/IM/Cu joint with 800 thickness Mo-interlayer,
their element mapping and EDS analysis results, showing a fracture type of (c) in Fig. 8.
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