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ABSTRACT The metallographic examination and eletron probe analysis have been carried out to
investigate the effect of trace element(P,C,Si,Nb) on the solidification microstructure and the solidification
microsegregation in Cr—Ni—Mn—N austenitic hydrogen resistant steels. The results show that lowering the
contents of P,C and Si is beneficial to the formation of fine dendrite in the Cr—Ni—Mn—N steels, but for
element Nb, there is an appropriate content. Respective reduction of P,C,Si and Nb not only can decrease
the segregation of the element itself greatly, but aslo can influence the segregation of other elements in
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differrent degrees.
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Table 1 Trace element content of test alloys

(mass fraction,%)

Steels No.  Group. P C Si Nb
1 I 0.3 0.04 0.3 0.2
2 I 0.028 0.04 0.3 0.2
3 I 0.003 0.04 0.3 0.2
4 II 0.03 0.34 0.3 0.2
5 II 0.03 0.19 0.3 0.2
6 II 0.03 0.071 0.3 0.2
7 II 0.03 0.04 0.3 0.2
8 II 0.003 0.016 0.3 0.2
9 111 0.03 0.04 1.5 0.2
10 II1 0.03 0.04 0.33 0.2
11 II1 0.03 0.04 0.075 0.2
12 v 0.003 0.015 0.07 0.70
13 v 0.003 0.015 0.07 0.15
14 v 0.003 0.015 0.07 0.03
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Table 2 Effect of trace element content on primary solidification

equilibrium partition coefficients (K7)

Steels No. Group Kp K¢ Kg, Kg; KXy
1 1 0.22 044 069 0.94 0.78
2 1 0.39 0.51 0.91 0.83 0.82
3 I 092 073 098 1.0 0.86
4 11 0.16 0.35 096 0.83 0.48
5 II 024 043 097 081 0.56
6 11 0.36 047 0.94 0.82 0.74
7 1I 0.39 0.51 0091 0.83 0.82
8 11 0.71 089 1.0 0.96 0.95
9 111 0.89 045 0.94 0432 0.47
10 111 0.74 055 099 0.88 0.74
11 111 094 0.73 0.99 1.0 0.97
12 v 061 0.73 097 0.98 0.13
13 v 0.74 0.84 0.98 1.0 0.48
14 v 0.76 081 097 1.0 0.98
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Fig.1 Change of Cr and trace element segregation rate (6) with P(a),C(b),Si(c) and Nb(d) content in Cr=Ni—Mn—N stecls
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Fig.2 Effect of P content (mass fraction)on the solidification microstructure of Cr—Ni—Mn—N steels
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Fig. 8 Distribution maps of P with different P content (mass fraction) in Group I
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Fig. 4 Effect of C content(mass fraction) on the solidification microstructure of Cr—Ni—Mn—N steels
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Fig. 6 Distribution maps of C with different C content (mass fraction) in Group Il
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Fig. 6 Effect of Si content (mass fractionjon the solidification micrestructure of Cr=Ni=Mn—N steels
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