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~ Effect of the Alloying Elements in Ag-Cu-Zr-X Brazing Alloy
on the Microstructure and the Bond Strength of Al,0,/Ni-Cr

Steel Brazed Joint

Jong-Heon Kim and Yeon-Chul Yoo

Abstract

The effect of alloying elements of Ag-Cu-Zr-X brazing alloy on the microstructure and the bond
strength of ALO,/Ni-Cr brazed steel joint was investigated. The reaction layer, ZrO, (a=5.146 A,
b=5.213 A, ¢=5.311 A) was formed at the interface of AL,O,/Ni-Cr steel joint by the redox reaction
between alumina and Zr. The addition of Sn and Al to the Ag-Cu-Zr brazing alloy gave rise to changes
in the thickness of the reaction product layer and the morphology of the brazement. Sn caused the
segregation of Zr towards the alumina surface in the molten brazing alloy. Since the activity of Zr was
decreased by Al, the ZrO, layer formed at the Ag-Cu-Zr-Al alloy was thinner than that of ZrO, formed
at the Ag-Cu-Zr-Sn alioy. The fracture shear strength was strongly dependent on the microstructure
of the brazement. Brazing with Ag-Cu-Zr-Sn alloy resulted in a better bond strength than with Ag-

Cu—Zr or Ag-Cu~Zr-Al alloy.

Key Words : Brazing, Bond Strength, Ag-Cu-Zr-X Brazing Alloy, Interfacial reaction, Alumina, Ni-Cr Steel
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Fig, 1 (a) SEM micrograph and the compositional maps
of (b) O, (c) Al, (d) Zr, (e) Cu, (f) Ag and (g) Fe for
the ALO,/Ni-Cr steel joint brazed with BZR 5 alloy
at 925 ¢ for 30min



Fig. 2 (a) SEM micrograph and the compositional maps
of (b) Al, (c) O, (d) Zr, (e) Cu, (f) Ag and (g) Fe for
the ALO,/Ni-Cr steel joint brazed with BZS 55
alloy at 925C for 30min
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Fig. 3 (a) SEM micrograph and the compositional maps
of (b) Al, (¢) O, (d) Zr, (e) Cu, (f) Ag and (g) Fe for
the ALO/Ni-Cr steel joint brazed with BZA 55
alloy at 925°C for 30min
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Fig. 4 Plot of the brazing temperature versus the fracture
shear strength of the ALO,/Ni-Cr joints brazed
with BZS 55 and BZS 25 alloys
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Fig. 5 SEM micrographs of fractured surface of AL,O,/Ni-Cr steel joint showing the strength of 168.5 MPa
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Fig. 9 SEM micrographs showing the microstructural evolution of the reaction layer with
the brazing temperature in AL,O,/Ni-Cr steel joint brazed with (a) BZR 25, (b) BZR 5
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