BRI

)1 ey S Bk 7
KAWASAKI STEEL GIHO
Vol.14 (1982) No.4

4400t 7' L ADWE & R =Y 7 DR
Outline of 4400t Press and Manufacture of Large Forged Shell Rings

mH BGit(Masaaki Takada) fif ZZf#f(Hiroshige Wanaka) ¥4  —Ji(Kazuo Asoh)
o)l EHE(Yukio Arakawa) ¥ 722 (Hiroyuki Mino) ¥ 8= (Akihiko Nanba)

HE

KHEPEER AR O KIAL, @B IR LT 5 72 DBERR 6000t 7' L A ORLE RIREFLFH 2 =
ROKRM =) 7, JRIEBCIR S DAL ESFIEH & L T4 B O AR LD 4400t
TUAERRE L, FTo, FRHCAHEERE O FEFE 2TV RE R 22 SRS B O T & &
OETKE L =V T ORIERKINE ST, S OICKRPZEIEE W=
ORVEMENEZ EHE L, PERIEIR, HAMEE IO\ TdHh 5 D E50 THRAE 24T W TH
DELRFFE A TR T AR R A ST, THUC KV RFIFE A 7e © QNS b i A R
VY T EEE L TCIHIET S I LR R o T,

Synopsis :

A unique 4400-ton hydraulic press has been installed in Mizushima Works in order to
provide larger shell rings and wider forged plates. The new press based on Kawasaki
Steel's original idea forges the shell rings with the outside diameter up to 8.5 m. By
using new equipment and large hollow ingot up to 320 tons, forged shell rings have been
made available for the reactor pressure vessels of nuclear power plants and oil refinery
plants. Experimentally manufactured shell rings showed a uniform distribution of
chemical composition and mechanical properties, thus suggesting their suitable

application for pressure vessels.
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A unique ¢ 400-ton hydraulic press has been installed in Mizushima Works in order to provide larger shell

rings and wider forged plates. The new press based on Kawasaki Sieel’s original idea forges the shell rings with

the outside diameter up to 8.5 m.

By using new equipment and large hollow ingot up to 320 tons, forged shell rings have been made available

for the reactor pressure vessels of nuclear power plants and il refinery plants. Experimentally manufactured

shell rings showed a uniform distribution of chemical composition and mechanical properties, thus suggesting

their suitable application for pressure vessels.
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Fig. 1 Avazilable size of forged shell
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Photo. 1

Feorging of shell ring by 4 4001 press
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Photo. 3 Quenching of shell ring
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Table 1 Comparison of solidification time between
conventional and hollow ingot
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Ingot weight Solidification time

@ Conventional ingot Hollow ingot
15 7 _ 3

35 10 5

50 12 ]

70 i4 8

110 23 10

140 30 . 17

200 w 23

175t convenlional

15

140t hollow

Thickness of diameter of liquid region {em}
=

L 1 i
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Time to complete solidilication (min)

Fig, 6 Decrease in liquid region at the last stage of
solidification
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Manufacturing process

Manufacturing condition
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Table 2 Chemical composition of trial fergings

fwt, Pt

C 51 Mn P S Cu Ni Cr Mo vV Al
JISSFVV3I| 0.15 0.15 1.20 Max. Max. _ 0.40 0.45 Max.
Spec. ~0.25 ~0.35 ~1.50 0.025 0.025 ~{Q.80 ~ .60 0.05
Results 0.18 0.25 1.44 0.004 0.002 0.01 0.70 0.14 0.51 0.003 0.025
SAJI6 F22] Max Max. 0.30 Max. Max. _ _ 2.00 0.90 _ _
Spec. 0.15 0.50 ~0.60 0.030 0.030 ~2.50 ~1.10
Results 0.14 0.10 0.53 0.004 0.003 0.16 0.16 2.45 1.03 0.011 0.020
N As Sn Sh I Nh Co
J1S sFvva| - - - - B
Spec.
Resulis 0.010 0.001 0.002 0.0004 < (3.0001 0.001 0.004
SA336 F22 . _ o _ _ _
Spec.
Results 0.0089 0.002 <0.001 0.0005 0.0001 0.001 0.005

Photo. 5 Forging of shell ring by 6000t press
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Table 3 Quenching condition of trial forgings

Mn-Ni-Mo Cr-Mo
shell ring shell ring
Holcli(r:;é temp. B8R 107¢
Quenching
Holding time
th 8 1
Holding temp. 650
e 655
Tempering
Holding time M N
h 5.5 8

* Holding time of 1/2 position

51 ® %

FE s (C, Mn, P, S) OB T4 £ Fig. 10.
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DEBEEIT -2, JIS G 05552 LV HEML 72
#ED—F% Table 5, 6i2/RT, HThIZARL
BENNAMYBEINBIEETHL, £72, K



Vol 14 No. 4 4400t 7L OB X A L Y Tl 431
0.5081-
= 00041
0—0—"0 | 6—0—0—0—0 | O—O—O——O—0
ot
0.008]

= gopsp OO O
[al)

O_
1.60H
L 1 OO0 00 0000 | O~y
-
1.20—
0.2

C %)
=
b
=3
1

o—0""" 00

O_C\O-—O—O

0.161
1 | 1 Il L | ] il | | 1 1 1 1 1
Moo Muo Me 3ao oMo Yo Me e Mt oMt % Mio ¥r %+ 4t
Top Middle Bottom

Fig. 10 Distributien of chemical compositien

{(Mn-Ni-Mo shell ring)

- 0.008]
= 0004
o
ok
. 0.008
= p.o04)
L.
oF
~ 070}
o 050+
“ 0301
_ 018}
o 0MF
o0.10f

Table 4 Average cooling rate from 800°C to 400°C
(Mn-Ni-Mo shell ring)
o—o—o0—" PR .
Top Bottom
Puosition
o ’ C.R.CC/min) | C.R.C"C/min)
O ——O
40mm from irner surface 32.0 36.3
20mm from inner surface 61.5 72.7
OOy e = 3——0 M1 21.6 22.2
41 20.0 20.5
e 24.2 23.5
0._0_—o/c\‘J 20mm from outer surface 100.0 114.2
G—O—O—0—0
4¢mm from outer surface 53.3 444
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Table 5 Cleanliness 4 60400 by JIS G 0555 of Mn-Ni-Mo shell ring
(JIS G 0555)
Sampling pasition (60;}:‘:00) (60;{};00) (60;[(C400) (60;:1‘:!00)
Yt 0.028 0.004 0.000 l;._033
Al 0.025 0.004 | -A‘D.OOO 0.02%
Tuop 1 0.025 0.000 0.000 0.025
#1 0.029 9.000 0. 500 0.029
b 0.021 0,400 0,000 0.021
% 0.017 0.004 0.000 0.021
¥t 0.017 0.0J0 0.000 0.017
Bottom it 9.012 0.089 0.000 0.012
Mt 0.025 0.004 0.000 0.029
b 0.033 0.064 0.000 0.037

Note Type A inclusion . Sulfide, Silicate

Type B inclusion : Alumina

Type C inclusion : Globular oxide

Table 6 Cleanliness d 603400 by JIS G 0555 of Cr-Mo shell ring

{(JI5 G 0555)

Sampling position dA B dt dT
(60> 400) {60 % 400) {60x400) {60 400)
%W 0.029 0.600 0.00% 0.029
M 0.037 0.000 0.060 0.037
Top 3t 0.033 O.OOO.V‘V 0.060 3.033
E 0.033 0.000 0.000 0.033
bt 0.033 0.000 0.000 0.033
LA 0.037 0.008 0.0c0 0.037
M 0.025 0.000 0.000 0.025
Bottom %1 0.033 0.000 0.000 0.033
i 0.033 0.000 0.000 0.033
e 0.037 0.000 0.000 0.037 o
Nete Type A inclusion . Sulfide, Silicate
Type B inclusion : Alumina
Type € inclusion ; Globular oxide
> COMMG SR RO —# & Fig. 12, 1312577,
% 2 Fig. 14, 151213, 3RO REK T2 6. F & 8
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