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Heavy Thickness Cr-Mo Steel Plates for Energy Plants
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Photo 1 Forging reduction in thicknesswise of
continuous casting (CC) slab
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Table 1 Capacity of main equipment

Equipment Capacity

Capacity: 150 t

Max. temperature: 1 050C
Effective height: 400 mm
Dipping type

Max. thickness: 450 mm
Rough and fine whetstone

Max. thickness: 400 mm

Batch type heat treating furnace

Quenching pit

Surface grinder

Flame cutter

22 KEEHNIEFM

M - TR - R RO KBLEBLIIR 0 RE5E (25I5 U 7e#
BV T CHrReIEaki, &|1) 232011 FFI30H B3,
JFE 25— vCl3, ES 400 mm % TOMEHKOEEHR
BAVILFRIFIC & 2 SIR BV (~1050°C) B & U/KIEIRIERR
iz & 2 BEANBVLII 2SR Y 72 5T 5 2,

3. HiEBESMEE Cr-Mo S

2w~ MEMELE ek 2124 Y, JFE 2 F—vid
JEHCERRE O A 75 & 37, SR AR 0D e ity B B EE R 0D
HEEDTRETH B, TR NVF =TT MAFTDERIENR
#aH Cr-Mo #itiz - S8 5 O/ ASME 8 & UEIN JIS #ik%
D—FlER2ITRT . ZNE DN - HBETHIE % M5,
S = MERE Cr-Mo S ZBHFE L T3 h, B E 2 Wik ks
FHLTWVS, DLFMICZ %W %2R ¥, (ASME : The
American Society of Mechanical Engineers, JIS : HA T2/
%)

&2 EGENBRA C-Mo Hit - HENEARE

Table 2 Specifications for typical Cr-Mo steel plates and
forgings

ASME JIS
Plate Forging Plate
1Cr-0.5Mo SA-387-12-2 | SA-336-F12 |SCMV2-2| SFVA F 12
1.25Cr-0.5Mo |SA-387-11-2 | SA-336-F11-3 |SCMV3-2| SFVAF 11 B
2.25Cr-IMo | SA-387-22-2 | SA-336-F22-3 |SCMV4-2| SFVA F 11 B
2.25Cr-1Mo-V | SA-542-D-4a| SA-336-F22V | SCMQ4V | SFVCM F22V

Forging

ASME: The American Society of Mechanical Engineers
JIS: Japanese Industrial Standards
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Table 3 Chemical compositions of 1.25Cr-0.5Mo steel (mass%)

Thickness

C Si | Mn | P S Cr | Mo Others
(mm)

130 0.1410.55]0.44|0.004| 0.001|1.44|0.62| Cu, Ni

279 0.14]0.54|0.59 |10.003| <0.001|1.44]0.60| Cu, Ni, Ti, B

380 0.14|0.54|0.59 |0.003| <0.001|1.44/0.60| Cu, Ni, Ti, B

F£4 E@R1.25Cr-0.5Mo # (SA-387-11-2) DiEHIME
Table 4 Mechanical properties of 1.25Cr-0.5Mo steel (SA-387

*£5 #@E 1.25Cr-0.5Mo #] (SA-336-11-3) DA
Table 5 Mechanical properties of 1.25Cr-0.5Mo steel (SA-336

Gr.11 CL3)
) . . Charpy impact
I];:slsk_ _— Tensile properties properties
(mm) Position, | YS TS | El | RA |Position, | vVEoc |[VE-sC

Direction|(MPa)|(MPa) | (%) | (%) |Direction|  (J) 0]
1/4-C | 374 | 543 | 29 | 76 | 1/4-L | 404 | 265
12¢-C | 381 | 561 | 29 | 74 | 122--L | 329 | 168
122 | — | 560 | — | 73 — - | —
1/4t-C | 400 | 563 | 29 | 76 | 1/4-L | 414 | 313

691T
%20 h

279

r.11 CL.2 9

Gr11Cl2) gﬂg 1/2t-C | 403 | 580 | 29 | 71 | 1/2+L | 118 | 243
Thick- Tensile properties Charpy impact properties 12t-2 | — | 580 | — | 64 — — | —
ness | PWHT | position, | YS | TS | El |RA| Position, | VE- ¢ |VE -t SA-336Gr.11 Cl.3 Specification: YS=310 MPa, 517=<TS=690 MPa,
(mm) Direction|(MPa) |(MPa)|(%)|(%)| Direction| ~ (J) 0 E1=18%, RA=40%

691C | 1/4-C | 417 | 571 |31| 78| 1/4-C | 333 | 321
X2L5h| ypr.C | 385 | 555 |30 |78 | 12t-C | 277 | 229
675C | 1/4-C | 472 | 624 | 29| 77| 1/4t-C | 337 | 308
X6h | 12eC | 446 | 606 |28 | 78| 1/2t-C | 355 | 302

SA-387 Gr.11 C1.2 Specification: YS=310 MPa, 517=<TS=690 MPa, E1=22%
vE-15c=54 J (API RP 934-C, t=100 mm)

YS: Yield strength, TS: Tensile strength, El: Elongation, RA: Reduction in area
vE: Absorbed energy
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YS: Yield strength, TS: Tensile strength, El: Elongation, RA: Reduction in area
vE: Absorbed energy

£ 6 HBIEE 1.25Cr-05Mo ] (SCMV3-2 Mod.) DS
Table 6 Mechanical properties of 1.25Cr-0.5Mo steel (JIS

SCMV3-2 Mod.)
i i ; Charpy impact
I'il:;:k— Wit Tensile properties propertics
(mm) Position, | YS | TS | El |RA|Position, | vEoc |VE-10C

Direction|(MPa) | (MPa) | (%) | (%) |Direction|  (J) )
710°C | 1/4t-C | 351 | 527 |32 |78 | V4L | 315 | 414
X2L6h 12eC | 357 | 530 | 32| 76| 1/2tL | 191 | 243
380 |710°C | 1/4:-C | 377 | 548 | 32|77 | V4L | 411 | 423
X92h | 120C | 382 | 550 | 31|79 | 1/2¢-L | 403 | 383

— 122 | — | 657 | — |59 — — | —
SCMV3-2 Specification (=200 mm) : YS=315 MPa, 520=TS=690 MPa,
El=22%

YS: Yield strength, TS: Tensile strength, El: Elongation, RA: Reduction in area
VE: Absorbed energy

2 Mod.) DR OFERAIIEE %2 6 12~ T, HRJE 380 mm
D 1/2 t (iE O EREE PWHT %123\ T b JIS SCMV3-2 £
MOBENFONDL, 2o, REHLMEOENTNER
Ve (Z AR B LU v v —EEREEE LN TV 5,

3.2 WRESME 2.25Cr-1Mo-V £
(ASME SA-542 Gr.D Cl.4a)

GBS EAR I AE-EVLEE. (N-QT) et 212 & -
THELYE U 72 E 210 mm 0 M 8 & 2.25Cr-1Mo-V i
(ASME SA-542 Gr.D Clda) Db v+ 712, 5IRRE
RSB, ¥ —HREEE L ORI CRE R R 9
WRT o RHYITTEOERE <1 7 n 7 a4 THEOIEHIC
£ 2 RO EET B & ORI O [FAE - SRR IC L D,
ERE PWHT 2128 W T ENTEE - SiRE s & NS
KIEWEEZ AT 22 e big, BUFRBERMECREDE o
N3,



TpNVF—TF > bajl R Cr-Mo #ifi

7 225Cr-1Mo-V il (SA-542-D-4a) DILERD

Table 7 Chemical compositions of 2.25Cr-1Mo-V steel (SA-542

Gr.D CL 43.) (mass%)

Thickness

C | Si|Mn| P S | Cr [Mo| V | Others |J-Factor
(mm)

Cu, Ni,

Nb,Ti,B| >

210 |0.14]0.04|0.55|0.009|0.001|2.41|1.07|0.32

J-Factor = (Si + Mn) (P + Sn) X 10*

£8 225C+-1Mo-V ]l (SA-542-D-4a) DB 5EFFE
Table 8 Tensile properties of 2.25Cr-1Mo-V steel (SA-542 Gr.D

Cl.4a)

) . . High-temperature
Thick- Tensile properties tensile properties
ness | PWHT - B

(mm) Position, | YS TS | El | RA |454C YS|454C TS
Direction | (MPa) | (MPa) | (%) | (%) (MPa)|  (MPa)
1/4t-C | 499 | 625 | 26 | 78 — —
72 12t-C | 490 | 617 | 26 | 79 396 476
X343 h
1/2t-2 — | 627 | — | 76 — —
210
1/4t-C | 557 | 673 | 26 | 79 — —
698
%7h 12t-C | 549 | 665 | 25| 78
1/2t-Z — | 679 | — | 76 — —
SA-542Gr. D Cl. 4a Specification: YS=414 MPa, 587=TS=758 MPa,
El=18%

YS (454°C) =338 MPa (Sy) , TS (454C) =456 MPa (0.9 Su)
YS: Yield strength, TS: Tensile strength, El: Elongation, RA: Reduction in
area
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Table 9 Charpy impact properties and temper embrittlement

properties of 2.25Cr-1Mo-V steel (SA-542 Gr.D Cl.4a)

Thick- Charpy impact properties Q)%Tirnztep
ness PWHT

Position, | VE-2o¢ | VE-soc | vTrs |vTrS5| vTrs |vTr55
(mm)

Direction o) M| © | ©)] | ©

712°C 1/4tC | 288 | 190 |-57| — | — | —
X343h| yprc | 189 | 159 | -49| — | — | —
698°C 1/4C | 240 | 196 |-62| — | — | —
X7h 12t-C | 205 | 108 | —46|—62|—47| 72

SA-542Gr.D Cl.4a Specification: VE - 1sc =55 J, VE -20c =255 J (API RP
934-A)

vE: Absorbed energy, vTrs: Fracture appearance transition temperature,

vTr55: 55 J Transition temperature
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