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Investigation on the forging process of HIP rotor
for USC power plant

D. Y. Kim, D. K. Kim, Y. D. Kim, S. T. Kang

Abstract
To improve the efficiency of fossil power plant, the higher steam temperature and pressure are required. Ulira super
critical(USC) system meets very well this requirement. The HIP rotor is one of the most important parts of turbine in USC
system and its material is easy to crack during hot forging. In this study, the upsetting and cogging process for 12%Cr
ESR ingot was analyzed and it is suggested a optimum process to avoid surface crack. The results were verified by test

product with 4,200 tonnage press.

Key Words : USC, HIP Rotor, ESR, Ingot, Creep, Surface Crack, Upsetting, Cogging

1. M B

sEdd g8 FUE AdsiMe BEo o %
2 F7] 229 ¥ xHe] 2a7HY, A&l ¥
AW oA Hopst obed SHHEF A9
Aok F ool absietd wiERS FaNE F U0
ULl oz olzie wH FEE ¥olyl AE
Wetog F719 2xe A4S 2EYANH
(USC, Ultra Super Critica)2 ¥ 2 A3 = Al2d
o] 443 % el APHI Yo TEHLE

257 566T o4 FELAAN2E 2297
g A 2ol RET o] A% &d 24
o] 7/}E3tA Bel wg} a2 usHdtl AY F
Ax AR AA, A2 7lge] el gr=A] H
whetof gt
&H, UsC LA =" AgHE g4 FF
9 gl 1¢t, FYHIP) Rotors EHo|=E
1. F43FY N1edTY aAnLd
# m/ Az FAAEEd 7ledTd ARNLE

E-mail:dykim@doosanheavy.com

A EFAIE UE DAFLEA 1Y F2
T4 AG F7] 2PAAM & 3] H(3,600rpm)3t

+d F A48 21 7F/ZA Hol
¢ €8s wen 7|EY Rotor 2AQ
12%Cr AlE #3749 JEE MFF 247 ol &
Hed, ° AAe AF é% #18 ESR
(Electric Slag Remelting) &2 F 3] Ingoto] A4t
Hu A 51"—1‘4‘ ESR Ingot® %&%E’_E Ingot
o] oose Structure’} EA|3IEE I AAH
R A ZAYPE T3 LA HAFE Y
7] 3L 5‘—7—‘.«] oA shE H3le AYgel Uy
2 mgbol g} B o12¢r AE §EFAS U4l
W Wy AgAHo] Fol dx A EH Y
(Surface Crack)2] LA 7h5de] g9 & Aol

whebA, USC Rotor ©®ZE A&7 HsiMe
AAZ AREEE AE 12%Cr7 e Ingot BXA FE
W 3L qdste A L&A R ¢F &

L
.

N

h-%
ird

2
=

o
=
Z_

H
2=k
%

rgL‘ F\F
©;

> oft 1o

0

- 479 -



2. USC  HIP Rotor 8| £&X &4

EJ¥l Rotor ¥ 7Fg & &3 A 9T A4

g ddh VEFH BA Al LEA 4% dE
He wrEA oz wn 9tk HIP Rotor A7 2A
LITEE EAL & Creep 4%, Creep It &
A D =2 AR & A AFY) J2AE,
7 A B B JdAe] dFolth Creep HE
£ Eyolx AR & FATANA ¥WdHS 7
d B Hd BEE Folok 31, olE H3lA
FT71&=oA 10 ¥ AlZE 8F Creep B H =

A 100 MPa olt}. 71¥E 12%Cr e F7_E
566C o3l e 10 W AlZF Creep FHHAE}
100MPa °]do2 FE3 1L EAE 7HAAT
600CE Z7]2E7t A5std e Creep HT%
=7} FAA AstE7| WEd 229AY AH
9 F7] z2AAME &8 47} fiTh

gt Z2xAAYL FVIENE 2H AL 7]
12%Cr 248 71202 &to 33dAL AA A3
A71X @n, 1L FHT HAR g FA I =
EA4E Ao} gttt

=
o
L

&
s

3. ESR Ingot &X 33 &4y

3.1 sffAd =A

HIP Rotord] AAE Ingot2 < 70ECRA @z
29 2dE AAS] Astd WA ANAF @dx
2 ZAedsu. AAE g4 AAEFY BarrelF
¢} JournalF-9 ©E AFE LS Figld 2
o} A3t}

@800
i
|
i
1
1

C. Line

Fig.1 Schematic diagram of test product
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(b) Billet size : ©1,000xH2,500mm

Fig.2 Upsetting analysis
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Fig.3 Stress calculation point

Table 1. Stress at the center and surface after
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Fig.4 Cogging process of forging process
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Fig.5 Mean stress curve of ingot center during
cogging
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Fig.6 Axial stress curve of ingot surface during
cogging
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