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Effect of Solution Treatment on Microstructure of Duplex
Stainless Steel S32003
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Abstract  Effect of solution-treated at 900 ~ 1250 C on microstructure of steel duplex stainless $S32003 has been
studied by metallographic, scanning electron microscopy( SEM) , transmission electron microscopy( TEM ) observation and
X-ray energy dispersive spectroscopy( EDS) analysis. The results show that the nitride precipitates in steel at 900 °C, in
order to dissolve nitride of hot rolling steel, solution temperature must be up to 950 °C ; With the increase of solution tem-
perature, a-phase content in steel increases and vy-phase content decreases. The optimum solution temperature is 1 040 °C ;
As the solution temperature increase, the grain size of o and -y-phase is gradually growing up, the grain is obvious coarse-
ning when the temperature is greater than 1 100 C.
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Fig.1 SEM-BSE images of hot-rolled 832003 duplex stainless steel: (a)

mechanical polishing, (b) electropolishing
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Fig.2 TEM photograph, diffraction spot and EDS spectrum of
Cr,N precipitate in S32003 duplex stainless steel after hot rolling
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Fig.3 SEM-BSE images of S32003 duplex stainless steel solution-trea-

ted at 900 °C (a) and 950 °C (b)
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Table 1 Phase proportion in S32003 duplex stainless steel
at different solution treatment temperature
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PEE 62.74 37.26
900 58.14 41.86
950 54.90 45.1
1 000 55.72 44.28
1 050 55.95 44.05
1100 62.05 37.95
1150 64.24 35.76
1 200 72.71 27.29

1250 78.08 21.92
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Fig.4 Metallograph of $32003 steel solution-treated at 900 °C (a), 950 °C (b), 1000 C (c), 1050-C (d), 1100 C (e),
1150 °C (f), 1200 C (g) and 1250 °C (h) : white- y phase; grey- o phase
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Fig.5 Effect of solution treatment temperature on grain size of $32003 steel: (a)900 T ;(b)950 C;(c)1000 °C;(d)1 050 C
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