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Table 1 Chemical composition requirements wg/%

c Si Mn P S cr Ni Mo Co \Y; Nb B N Al
0.11~0.14 0.20~0.30 0.80~1.00 <0.020 <0.010 9.00~9.60 0.10~0.20 1.40~1.60 0.90~1.10 0.18~0.23 0.05~0.08 0.008~0.011 0.015~0.022 <0.020
H: Al Tig &P <0.01%K R, SnFICu® &R IeIF i .
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Table 2 Permissible deviation of chemical composition wg/%

c Si Mn P S cr Ni Mo  Co v Nb B N Al
+001 +005 +005 +0.005 +0005 +020 +002 +002 +002 +002 =0005 =000l =0.003 +0.002
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2.2 BETERES Table 3 Mechanical property requirements at room

BT ZRENEL, SMEARIPELEA emperatue
W%, EHAREILFFLFVIESE, REESERPRE.
221 Borlizd

SRR e I B STRAVAIIAR L, Jehithi=200.
BT WERAs. Sn. Sb. CUEXRRITESEMMANIR
Bk, ZEXKNi<0.18%, FFXINi. Sn. Cu. NFEIXHR
TTERNK; RANREBEN, MaEBimmRe, 2K

Ry,/MPa R./MPa Asl% ZI% Ald
=500 630~750 =15 =40 =30°
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Table 4 Yield strength requirement at elevated temperature

Ni<0.15% (/RETEEME) , FFXINiL Sn. Cu. NEER TEIC it i B /MPa
SRR, SRR R R, — o
wEA . EAREWEA, FARRRTEBIE 600 =275
o ASERLRE, SREME. . . & o0 s
5. ERE, ERE. SR SEEERE. 85 - o

8, arERass,; BIREEEE. TH.
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(1) EBRINER, PAEREBIT EERE T £5 SEEABEER
TERECR. ZERL. (P HEL BIARSIEERS Table 5 Stress-rupture strength requirement at
TR, MIPEHEIBT60%RTRI RGNS, HEE elevated temperature
71790.6~0.8 MPa, |SERERE, MEATIEKRLA HE/C 13 J3/MPa I EOR
*x, URBBERREK. BUBENREIES, WA 620 170 B 1) =100 h

A01%~1.5%A RFN1%HEF AaE kR AN EEN=E
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Table 6 Control range of chemical composition wg/%
c Si Mn P S cr Ni Mo Co \Y; Nb B N Al
0.11~0.14 0.20~0.30 0.85~0.95 <0.010 =<0.010 9.20~9.45 0.10~0.20 1.45~1.60 0.90~1.10 0.20~0.23 0.05~0.08 0.008~0.011 0.015~0.022 <0.010
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Fig. 1 Smelting process flow
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(3) EHENMER, EFENBE, BEAS
ZJ1 670 CHIRIAT LN, HNEREF, BENIRBEINAI
(0.5~1.0 kg/t ) #1Ca-Si (0.5~1.0 kg/t ) ; FEEEES
MRAETL0 minFEFBBARS .
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BE . IO, MERHBUESHT; *hmER (&R0~
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EFE%EI1 600 CHRULERT, EXEE, EMREE
BRT, FARTEEMN A,

(2) IINEBfRSE, AEECoEEFNIEEIBIR; 0
AZEE, BAECESHAEHBir;, BAESIZET
0.15%~0.20%; NOAFe-Al, JEEE[AI]7£0.020%; BAfif
IEEE

(3) ETHINBRBEARETL 640 C, BES
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200 L/min, FERRINR_EiRAGERR SN .
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BB[AI]=0.010%/N \Fe-Al, &+ (0.5 kg/t ) F1Fe-Ti
(0.2kglt); MEREEB, H#R0.015% (A1HkEiR ); BY
FmetE, 10 minfIHEK; HINIRE /91 580~1590 C..
224 RERI=H

FEFIs minBIdiRE OEEREERNERS, &
SIMEN150~250 Limin, #ERT, RORFARSHERF
BlIFIF, ®=EREHN1570~1580 C,
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Table 7 Charges used in electric arc furnace smelting

TN L2 A

551
15CrMo AN 12Cr2Mol
BOBIEE 35% ~45%  30% ~40%  20% ~ 25%
— M
HArfi 40% 35% 25%

E2 MBSt
Fig. 2 Test block size for heat treatment

E3 HET2EE
Fig. 3 3D model of casting process
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Fig. 4 Test block after cutting riser
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Fig. 5 Heat treatment process
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Table 8 Result of chemical composition analysis wg/%
c Si Mn P S Cr Ni Mo Y, Nb B N Al Sn Cu
013 026 088 0.009 0.002 9.36 012 144 107 022 0.06 0.011 0.013 <0.01  0.005 0.06
RO AFHARMER
Table 9 Results of mechanical property tests
TREIC Ry./MPa Rn/MPa Asl% Z1% Al $E 0 E)/h
i 543 693 17.9 60.2 32, 51, 45
550 399 426 17.2 67.8
600 330 339 19.2 74.2
620 302 319 19.2 789 - 147, 136, 161
650 258 267 21.8 83.3




rounore S5 - $EEL Vol.68 No.2 2019

6 ZHRiE

FIXI620 CHBABIRFIREHICBAF MR ARER, FEE T SHEEBIRFRI%~12%CrifFUNEF21E, Rl
HE Tz REEEELSEHIR, SIUGUERYEE, BIFBZEFNEESR, RERRNT ZEkREIT
BRI, FNEL620 CEBBIaFRREICB2EHEF R Rt T EREKRMNSE

SER:

[1] FHRS, iR, N, & REBBIEFR SR ASEFHVRIREBLS [J]. KBLSERE, 2016 (1) : 1-5.

[2] BE=E. 620°CERBRBIGFRNECBATARFHFANERA [J]. IBEHEA, 2017, 46 (7) : 35-38.

[3]1 F5Hs, H, %8, £ HFISRARKEE: %W [J]. &, 2017, 66 (8) : 783-788.

[4] 2ZpE, =H, RHE. BBIaFRSELAEERELR I RS [J]. %18, 2016, 65 (7) : 88-91.

[5] MRk, REAEF, B2, % GX-12CrMoVNDNEEEE RARNEINEHSFLAI~EMIGLE [J]. $5&, 2012, 61 (9) : 1043-
1046.

Trial Manufacture of CB2 Steel Casting for 620 °C Ultra-Supercritical Steam
Turbine
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Abstract:

Based on technical specifications of steel CB2 for 620 °C ultra-supercritical steam turbine and years of exper-
ience producing 9%~12%Cr heat resistant steel castings, the range of chemical composition control were
adjusted for individual elements in steel CB2, and smelting process was determined. Using the adjusted
chemical composition produced the same wall-thickness test blocks, and heat treatment was conducted.
Experimental results indicated that all the mechanical properties meet the requirements of technical
specifications of steel CB2 for 620 °C ultra-supercritical steam turbine, which will provide valuable experienc-
es and technical references for the follow-up production of CB2 steel castings.

Key words:
ultra-supercritical steam turbine; CB2 casting material; chemical composition; smelting process; heat
treatment process
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