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ABSTRACT
The purpose of this study is to produce the brazing filler powders with different alloying

compositions by mechanical milling. The experimental techniques used include scanning electron

microscopy, X-ray diffraction and differential thermal analysis. The partial amorphous powders

were obtained by mechanical alloying from the mixture powders of BNi-7 and Cr
2
N or Cr. The

wettability of filler metal was proceeded on a 2205 duplex stainless steel plate in a vacuum

furnace, and corrosion properties were progressed by a potentiodynamic polarization experiment.

The brazing filler added 10%Cr and 2%N could be obtained a receivable wettability and corrosion

properties compatible to the 2205 plate.

Keywords: 2205 duplex stainless steel; mechanical alloying; nickel brazes; potentiodynamic

polarization curve.
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Table 1. Chemical composition of filler powder
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2 .

Table 2. The Icorr and Ecorr of filler metal

3 .

Table 3. The weight loss of brazed couple in an

immersion test

( a )

( b )

( c )

( d )

1 . SEM : (a) BNi-7

(b) BNi-7 (c) 

5%Cr BNi-7 (d) 

10%Cr BNi-7 

Fig.1 The morphology of filler powder: (a) As-

received BNi-7powder, (b) Ball-milled BNi-7

powder, (c) Ball-milled BNi-7+5%Cr powder,

(d) Ball-milled BNi-7+10%Cr powder.
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2 . ( BNi-7+Cr ) X-ray 

Fig.2 The XRD patterns of filler powder ( BNi-7+Cr )

at given conditions

3 . ( BNi-7+Cr
2
N ) X-ray 

Fig.3 The XRD patterns of filler powder (BNi-

7+Cr
2
N) at given conditions

4 . ( BNi-7+Fe ) X-ray 

Fig.4 The XRD patterns of filler powder ( BNi-7+Fe )

at given conditions

5 . BNi-7 Cr 

DTA 

Fig.5 The DTA patterns of filler powder ( BNi-7+Cr

) at given conditons
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6 . BNi-7 N 

DTA 

Fig.6 The DTA patterns of filler powder ( BNi-

7+Cr
2
N ) at given conditions

7 . BNi-7 Fe 

DTA 

Fig.7 The DTA patterns of filler powder ( BNi-7+Fe

) at given conditions

8 . ( BNi-7+Cr ) 

Fig.8 The potentiodynamic polarization curves of

different Cr content powder fillers obtained from

mechanical alloying ( BNi-7+Cr )

9 . ( BNi-7+Cr
2
N ) 

Fig.9 The potentiodynamic polarization curves of

different N content powder fillers
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1 0 . ( BNi-7+Fe ) 

Fig.10 The potentiodynamic polarization curves of

different Fe content powder fillers

11 . BNi7+10%Cr 

Fig.11 The optical microstructure of brazed joint

using BNi7+10%Cr filler metal

1 2 . BNi7+20%Cr 

Fig.12 The elemental line profile of brazed joint using

BNi7+20%Cr filler

( a )

( b )

1 3 . ASTM G48 

(a) BNi-7 (b) BNi-7+20%Cr

Fig.13 The corroded morphology of the brazed joints

using (a) BNi-7 filler and (b) mechanical

alloyed BNi-7+20%Cr filler after ASTM G48

immersion test
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