Cr-Mo-V ior — 2 MO BEICS LIETABREROPE 861

© 1983 ISIJ

RUTHHTNTTEB EH T T

RS

Cr-Mo-V $filouvw — 2O BlcB LT+
AREAUGEEORE
gk X . WRNIESS - LEMES - [iEee

Effects of Vacuum Carbon Deoxidation, Extra Low Sulfur Content,
and ESR Process on the Quality of Cr-Mo-V Rotors

Akira SuzUky, Masayoshi OKAMURA, Kazuo HIROSE, and Shigeaki TANAKA

Synopsis:

In order to improve the quality of the central axial part of CrMoV steel rotors, the investigations
were performed on the rotors made of conventional Si-killed steel, extra low sulfur Si-killed steel,
vacuum carbon deoxidized (VCD) steel, and electroslag remelted (ESR) steel.

From the comparison of sulfur prints of the end cross sections of the rotors, an inprovement in the
segregation pattern was observed in the rotor made by applying VCD and the reduction of segregates
was found in the rotor made of extra low sulfur steel.

The rotor manufactured from ESR ingot showed the best result; in addition to finding no spot in
sulfur print, there was no indication in the magnetic particle test of the axial bore in the magnetizing

condition of 700 ampers per inch of the bore diameter.

Some indications were detected, however, in

the condition of 300 amperes per inch on the rotor made of Si-killed steel.
These results have been discussed in the light of the current concepts on segregation.
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Table 1. Chemical composition, dimension and weight of each rotor forging.

Chemical composition (Ladle analysis) (%)

Rotor No. Deoxidation e -
G Si Mn P S Ni Cr Mo v
A Si deoxidation 0.27 0.25 0.74 0.005 0.005 0.51 1.02 1.19 0.24
B Vacuum carbon deoxidation (VCD) 0.26 0.07 0.78 0.006 0.004 0.57 1.14 1.21 0.24
C Si deoxidation (Low sulfur) 0.27 0.32 0.78 0.008 0.002 0.39 1.14 1.13 0.24
D Si deoxidation 0.22 ~ 0.31 0.59 0.006 0.006 0.24 1.60 0.65 0.24
E Si deoxidation (ESR) 0.27 0.33 0.64 0.011 0.001 0.27 1.60 0.68 0.24
Rotor No.r Dimension and weight of rotor Rotor No. Dimension and weight of rotor
Body dia.; Max. 1250 mm Body dia.; Max. 960 mm
A Body length; 3600 mm 20t D and E Body length; 1800 mm 9.2t
Total length; 6000 mm Total length; 4800 mm
Body dia.; Max. 1200 mm
B Body length; 2700 mm 15t
Total length; 5500 mm
Body dia.; Max. 1120 mm
C Body length; 2900 mm 22t

Total length; 6100 mm

Scale : mm

Photo. 1. Sulfur print of rotor A (Top end)
(Si deoxidized)
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Photo. 2-a. Sulfur print of rotor B (Top end) (VCD). Photo. 2-b. Enlargement of Photo. 2-a.

Scale : mm
Scale : mm

Photo. 4. Sulfur print of rotor D (Top end)
Photo. 3. Sulfur print of rotor C (Top end) (Si deoxidized).
(Si deoxidized low sulfur).
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Photo. 5. Sulfur print of rotor E (Top end)
(ESR).
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Photo. 6. Nital etching of the segregated zone.
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Fig. 1. Relation between soaking time and

number of MT indication.

Fig. 2. Line analysis in the segregated zone.
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Fig. 4. Relation between soaking time and micro-
segregation ratio of chromium.
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Fig. 3. Line analysis in the

segregated zone.
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