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Abstract: The precipitation behaviors of the second phase in Er-containing stainless steel were investiga—
ted by means of optical microscope ( OM) and scanning electron microscope ( SEM) .The second phase in
stainless steel is mainly Nidr system there are two second phases with the same elements but showing
obviously different content and the molar fraction ratio of Ni and Er in the two second phases is 2 : 1.
Most of the second phases in stainless steel are rod-like and precipitate along the grain boundaries their
amounts increase linearly with increasing the Er content. When the mass fraction of Er increases from
1.62% to 7.45% the area percentage of the second phase increases from 7.0% to 24.5%.The plasticity of
the second phase is worse than that of the matrix thus the two phases cannot deform synergistically. Conse—
quently the external force causes the second phase to break and fracture which leads to the initiation and
development of micro-cracks.
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Fig.1 As-cast Microstructures of different samples



* 165 -
1(b) ~(e) Er 2(a—d)
Er
Er Er. Ni
Er (Er:39.49% ~46.05% .Ni: 25.35% ~30.69%)
o Er.Ni (Er: 19.48% ~20.
2 ( BSE) E2 ~ES8 41% \Ni: 13.75% ~ 17.36%)
° Fe .Cr.Si.Mn
BSE Fe .Cr.Si.Mn
o Si.Cr. Ni.Er 2
Mn.Fe .Ni  Er Er.Ni.Fe.Cr t 1, 2( a) 5
;
Er Ero o
20 um 20 pm
I %% =i Cr Mn Fe Ni Er Si Cr Mn Fe Ni Er
i rE 1 1.55 425 0oz 21.82 2964 41.82 2.14 12,39 1.22 48.02 16.74 19.48
i 2 1.83 12.24 .06 4706 17.36 2041 i 1.83 347 0.99 18.72 30,62 4437
itk E 3 0.87 18.86 1.36 69,70 921 0.0K) i [ 073 21,19 1.30 69,26 7.52 0,00
i 4 0.98 2533 1.0} 67.79 4,89 000
i 5 0.34 17.56 1.36 62,96 10.86 6.93
TC# G =i Cr Mn Fe Ni Er =i Cr Mn Fe Ni Er
i 1 1.52 302 1.05 17.67 3069 46,05 o | 1.98 13.54 105 49.62 13.75 20106
i 2 190 12.79 123 4912 1465 2032 i 2 057 2300 LO0 6909 633 0,00
i 3 070 22,12 140 686 693 0.00 ifilE 3 1.58 604 076 2678 2535 3949
(a)E2,(b)E4,(c)E6,(d)ES
2
Fig.2 Compositions and Contents of the matrix and the second phase
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Fig.3 Precipitation characteristics of the second phase under scanning electron microscopy ( BSE)
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Fig.4 Area percentage of second phase

in different samples
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Fig.6  Distribution characteristics of second phase in sample after hot rolling
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