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Effect of Si Content on Structure and Mechanical Properties of
Ultra Supercritical Steam Turbine Rotor Steel 30Cr2Ni4MoV

Fan Yi', Fan Xinyou®, Li Shiqi', Han Jianjun' and Liu Chao'
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
2 Xinxing Ductile Iron Pipe Co Lid, Wu’an 056300)

Abstract  Steel 30Cr2NidMoV (% . 0.15 ~ 0. 16C, 0.03 ~0.45Si, 0.12 ~0. 14Mn, 0. 005P, 0. 005 ~ 0. 006S,
1.62 ~1.72Cr, 3.60 ~3.63Ni, 0.52 ~0.53Mo, 0.07V, <0.005Al) is melted by a 10 kg vacuum induction furnace,
forged bar treaded at 930 °C air cooling +900 C air cooling +640 °C air cooling, then water quenched at 850 °C following
tempered at 600 °C. Examination results show that as the Si content in steel increases from 0. 03% to 0. 45% , the amount
of martensite in steel increases and the grains become more coarse; and the tensile and vield strength of steel increase re-

spectively from 922 ~936 MPa and 868 ~873 MPa to 1 015 ~1 028 MPa and 950 ~ 959 MPa, while the average impact en-

ergy of steel decreases from 205 J to 154 J.

Material Index Ultra Supercritical Steam Turbine Rotor Steel 30Cr2Ni4MoV, Si Content, Structure, Mechanical

Properties
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Table 1 Chemical composition of test steel 30Cr2NidMoV

/ %
e C St Mn P S Al Cr Ni Mo V

. <
1* 0.16 0.03 0.12 0.005 0.006

0.005 1.72 3.63 0.52 0.07

4 =
2* 0.15 0.45 0.14 0.005 0.005

0.005 1.62 3.60 0.53 0.07
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Heat treatment process for steel 30Cr2NidMoV: (a) after forging; (b) quenching and tempering
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Fig. 2 Morphology of structure of steel 30Cr2NidMoV with heat treatment after forged and quenched + tempered treatment
Si, sample No2; (b) 0.45% Si, sample No5
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Table 2  Effect of Si content on mechanical properties of
steel 30Cr2NidMoV

SiEgR/ B FibeE ERE BUEMK el Fiaehd
% 2 B/MPa E/MPa /% F/%  HAq/]
0.03 1 922 868 12.3 52.5 205
2 932 873 12.0 54.5
3 936 869 13.2 53.5
0.45 4 1015 950 16.3 69.5 154
5 1017 956 17.1 71.5
6 1028 959 17.3 72.0
PRiE =860 =830 =16 =245 =81
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Table 3  Effect of Si content on HB hardness of steel
30Cr2NidMoV

SiERE/% WEEES WMRAGE BZE/mm  EEE(HB)

0.03 . i 1.782 291

iy i 1.793 287

5 EHE 1.762 298

12 [ 1.768 296

2 % 1) 1.773 294

) 7 1.820 278

0.45 4 () 1.753 301

] 1.752 301

5 ) 1.772 294

(= 1.792 287

6 Hhim) 1.803 284

Z0) 1.788 289
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