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Effect of Intermediate Layer of Diffusion Barrier on Tensile Strength of Brazed
Joint of Stainless Steel Coated with Ni-Cr-B Alloy Filler

Tomoaki Hyovo, Tetsuro Tovooa, Hiroshi Kisg, Junichi Kozaki, Makoto Kapasawa and Manabu T avura

Synopsis :

An aluminum oxide (Al oxide) intermediate layer was applied as an diffusion barrier to the brazing of a stainless steel
using a filler of evaporated nickel-chromium-boron alloy (Ni-Cr-B) film. When the diffusion barrier was not applied, the
tensile strength of the brazed joint of a Ni-Cr-B filler coated steel was increased as the filler thickness increased from
7um to 10gm. On the other hand, a Ni-Cr-B filler of less than 7um thickness was almost ineffective in increasing the
tensile strength of joints without the diffusion barrier. It is presumed that Ni and B in the filler metal diffused into the
substrate during the thermal cycle for brazing, and this raised the liquidus temperature of the filler metal to a
temperature above the brazing temperature. An intermediate layer of Al oxide was effective in reducing the diffusion
of Ni and B in the filler into the substrate. Hence it increased the tensile strength of the brazed joint. The brazed joint
of the steel plated with Ni-Cr-B/Al oxide double layers showed sufficient tensile strength when used in an automobile

metal honeycomb catalyser.
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Table 1. Chemical composition of the substrate
used.

C Si Mn P S Ni Cr Al La
0.009] 0.4 | 0.23 | 0.018]| 0.001[ 0.012] 19.98| 5.15 { 0.059
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Fig. 1. Schematic drawing of the brazing and the
tensile test of brazed joint.
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Fig. 2. Effect of Ni-Cr-B alloy film thickness on
tensile strength of brazed joint.
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Fig. 3. Effect of the brazing thermal cycle on the
residual amount of Ni in the Ni-Cr-B alloy
film.
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Fig. 4. EPMA images of a brazed joint of a speci-
men coated with Ni-Cr-B single layer to an
uncoated specimen. (Ni-Cr-B alloy layer:
7um, a: Cr-B precipitate, b : Ni-Al precipi-
tate)
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Fig. 8. EPMA images of a brazed joint of a speci-
men coated with double layer of Ni-Cr-B
alloy and Al oxide to an uncoated specimen.
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Fig. 5. Effect of Al oxide film thickness on the
tensile strength of brazed joints. (Ni-Cr-B
alloy layer: 2.0~3.6um thickness)
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Fig. 6. Differential thermal analysis results of speci-
mens coated with Ni-Cr-B alloy single layer
and a specimen coated with double layer of
Ni-Cr-B alloy and Al oxide.
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Fig. 7. Relationship between Ni-Cr-B alloy film
thickness and the strength of the brazed
joint.
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Fig. 9. SEM images of the surface of a specimen
coated with double layer of Ni-Cr-B alloy
and Al oxide after heat treatment of 1443K.
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