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Microstructure and Mechanical Property of Brazed Joint in Duplex Stainless Steel, UNS32550
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Abstract

The bonding phenomena and mechanical property of duplex stainless steel during brazing have been investigated.
The UNS32550 was used for base metal, and the MBF50 was used for insert metal. Brazing was carried out under
the various conditions (brazing temperature : 1473K. 1498K, holding time : 0~ 1.8ks). There were various microconstituents
in the bonded interlayer because of reaction between liquid insert metal and base metal. In the early stage of brazing,
BN is formed in the bonded interlayer and base metal near the bonded layer. Cr nitride is formed in the bonded
interlayer. The amount of BN and Cr nitrides decrease with the increase of bonding temperature and holding time.
Superior shear strength of 550MPa is obtained by restraining the formation of nitrides.
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Table 1 Chemical compositions of materials used. (wt%)

Materials CulCr|Mn|Mo| C|Si| N| B|Fe|Ni
Base | UNS >
: 6124.6/1.27|3.05/0.02/0.32|0.21| - |Bal.|6.22
metal | 32550 1B 24120800 - |
Insert | MBF- ~ |
' - 119.5| - - - 3| - |1.5| - |Bal|
metal | 50 ’ ' | |
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Fig. 1 Sketch for shear test specimen
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Fig. 2 Change in microstructures of brazed zone
with holding time at 1473K and 1498K.
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Fig. 3 Classification of microconstituents for joint
brazed at 1473K.
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Fig. 4 Line profiles of elements on the each micro-
constituents.
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Fig. b Volume fraction of Cr nitride and BN with
various brazing conditions
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Fig. 6 Ellingham diagram of various nitrides

= CrasE 9 BNog e AgdEel A4dH
ot whebq AR AsEe] A4S G KAt
o AiAd 2AE dx2|F F HAYsied] HIHFH A
73] WslE asigid.

Fig. 7€ A3A] 2A4E 1498K*%0.9kse] &3l
A dAzg Ao dxelE PakA e APue A
g 222 uasle] el Zlelch dAE T =2ajd
HiE g2 de gl Q.2Eve]Ee] F-8o] FolE
1 FejolEe] ¥-go| F71HE & 5= slrh ol @A
g A] 24 2eele]2zke] EHoA Aol WHER Q1T
NigeF #3le] 71913 Zog Alzbgct A, HIH
Y z4e vl FHEHde] wAE A AldAgA
T CrasE 9 BNo® #vsE Agise] HET
o M=o}, dAeE Pk Fe AFA 3
Aa32e] oke HAEH FolE A& ¢ 4 AUk Fie.
8o 1498K % 0.9kse| Ao s G Al o
d, A Y4gse AslEe] & FPANE U
Ehgglth 2A1S dAeld A9 AR ZEEe]
MAo| Zrdlden, 53] CrEzEel] s BN A

qero] 498 4age ¢ & Uk olsh 2ol Aavt

No heat-treated After heat-treated

Fig. 7 Microstructures of bonded interlayer
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Fig. 9 Schematic illustration showing the formation
of microconstituents in the brazed zone
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Fig. 10 Shear strength of joints bonded at 1498K
for 1.8ks
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