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Manufacture of Low Si Type HP-LP Single Turbine Rotor Shaft
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An HP-LP single shaft for a turbine rotor must meet reguirements such as low susceptibility to temper

embrittlement, superior high-temperature properties in the HP portion, and good toughness and high tensile

strength in the LP portion.

It is, however, difficult to satisfy all of these requirements at the same time.

The authors applied a low Si type 2.9Ni-0.65Cr-0.50Mo-0.1V steel to an HP-LP single shaft. The results

obtained by some tests are as follows:

(1) BSince the Si content and impurities such as P, Sb, Sn and As were reduced to very low levels, the rotor

shaft suffered from little embritflement due to step-cooling.

{2) Though the tensile strength at elevated temperatures was significantly affected by the Si content, the

creep rupture strength was not affected.

(3) The decrease in tensile strength at elevated temperatures below 500°C due to the reduction of Si content

could be compensated by a small increase in Cr content.
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An HP-LP single shaft for a turbine rotor must meet requirements such as low susceptibility to temper

embrittlement, superior high-temperature properties in the HP portion, and good toughness and high tensile

strength in the LP portion,

It is, however, difficult to satisfy all of these requirements at the same time.

The authors applied a low S5i type 2.9Ni-0.65Cr-0.50Mo-0.1V steel to an HP-LP single shaft. The results

cbtained by some tests are as follows:

(1)

(2)

(3)

Since the Si content and impurities such as P, Sb, Sn and As were reduced to very low levels, the rotor
shaft suffered from little embrittlement due to step-cooling.

Though the tensile strength at elevated temperatures was significantly affected by the Si content, the
creep rupture strength was not affected.

The decrease in tensile strength at elevated temperatures below 500°C due to the reduction of $i content

could be compensated by a small increase in Cr content.
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Tahle 1 Chemical composition of investigated steels [wt.?)
Steel 71\'aming G Si Mn T 5 N1 Cr Ma v
A Standard 0.30 1 0.27 - 0.52 ‘(].010 0.009 2.87877 0.74;177 76:50 707170
B Low 51 0.31 0.06: +i 7/0.572 0.011 ‘ 0.009 293_ i 0.45l U.Si- 0. _11
C Med. ( r | 0 3t 0.06 6:527 | 70707?60797 7 2.l94 0.68 0.517 70 10
1) ngh ( r 0. 30 77701);. 7[]51 0.011 | 0.009 2;3[ 0.9747 . 0 ;3(} J 0. _107
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Table 2 Aiming value and heat analysis of chemical composition for rotor shaft material (wt.25)

! C | Si| Mn P 5 Nl Cr | Mo | V Tu | Al Sn Sh :F As
0.0510.40 | < 0.006 | =0.004 | 3.00 0.6; 0.50(0.10 _ 002 00031 =0.003 | =0 0005 = 0.004
9.06 0.50 l 6.002 ; 0..002_. 2.93 066 (.51 0.170 1 0.01 . 0.00-1“ 0.001 | 0. 0004 7 0.00.1_“
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o . - e | o2 | e |
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L5 L. : o 73 0 115
1. 6 I 78 90 | e 67 5 nz
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