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Research and Development of High Quality 164 mm x
1700/1 806 mm 12Cr2Mol VR Steel Plate Rolled from
980 mm x 1 960 mm ESR Slab Ingot
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Abstract The 12Cr2Mol VR steel plate production flow is 100 t EAF-LF-VOD-CC-ESR-rolling process. In the elec-
troslag remelting process, the processes such as melting rate reduced by (160 ~180) kg/h and nitrogen protection are a-
dopted; low speed and large reduction rolling process is adopted in the rolling process; after rolling, 650 ~700 °C long-
time holding hydrogen diffusion annealing process is adopted. Normalizing at 930 ~950 “C ( accelerated cooling) + tempe-
ring process at 680 ~700 C are adopted during heat treatment. The surface quality of the produced steel plate is good. The
flaw detection level meets the requirements of NB/T 47013.3-2015 with No. 1 amendment T [ rating. The composition and
microstructure of the steel plate are uniform. The mechanical properties are stable to meets the technical requirements,,
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Table 1 Requirements for chemical composition of 12Cr2Mol VR steel plate/ %

i H C S0 Mn P 8 Cr Mo v Cu Nb Sh Sn As P +5n
0.11 ~ = 0.30 ~ = = 2.00~ 0.90~ 0.25~ = = = = =
4 =<0.
Ko bt 0.15 0.10 0.60 0.008 0.005 2.50 1.10 0.35 0.20 2.0 0.003 0.010 0.012 0.012
. 0.10 ~ = 0.30 ~ = = 1.95~ 0.87~ 0.25-~ = = = = = =
R i

0.16 0.10 0.60 0.008 0.005 2.60 1.13 0.35 0.20 0.07 0.003 0.010 0.012 0.012

(1)) RE = (Si+Mn) x (P+5n) x10* <100( HFRH<80) ; (2) X o R LR B4 A8 (% ) RA. (3) I HRIHTIL H v i o P BT
PRI B
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Table 2 Mechanical properties requirements of 164 mm 12Cr2Mol VR steel plate

TR 235 °C I TATERE . P e
FeRRE MPa TR/ MPa  EMT/%  GoRiRi/MPa WA MPa 0 cordi) o BUEEHBY 1807
590 ~760 415 ~620 =18 =470 =344 =60 =235 D =3a, 2L
£33 NI REEERIEER
Table 3 Requirements for sampling and performance testing of steel plate
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Table 4 Analysis composition and gas content of 164 mm 12Cr2Mol VR steel plate/ %

M i C Si Mn P S Cr Mo v As Sn Sb N H 0
L@ 0.13  0.07 0.55 0.005 0.0013 2.41 1.03 0.30 0.003 0.002 0.002 0.0052 0.0001 0.0012
T/4 4k 0.14 0.08 0.56 0.005 0.0014 2.42 1.04 0.31 0.004 0.002 0.002 0.0053 0.0001 0.0013

P21608113 T/2 4k 0.14 0.08 0.55 0.005 0.0013 2.41 1.03 0.30 0.004 0.002 0.002 0.0051 0.0001 0.0011
T3/4 4 0.14 0.08 0.55 0.006 0.0014 2.41 1.04 0.31 0.004 0.003 0.002 0.0053 0.0001 0.0012
F#E 0.13  0.07  0.55 0.005 0.0013 2.42 1.04 0.30 0.004 0.002 0.002 0.0052 0.0001 0.0013
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Fig. 1 Metallographic photographs of 164 mm 12C2Mol VR steel plate as supplied-normalized + high temperatur tempered: (a) Upper

surface, (b) Thick 1/4, (¢) Thick 1/2, (d) Thick 3/4, (e) Lower surface

2 164 mm 12C:2Mol VR iR KBRS MM : (a) BRI, (b) HURE 174 4, (o) BE 172 4t
Fig.2 Metallographic photographs of 164 mm 12C12Mol VR steel plate of Max. PWHT: (a) Upper surface, (b) Thick 1/4, (¢)
Thick 1/2
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Table 5 Inclusions and grain size of 164 mm 12Cr2MolVR steel plate of Max.

PWHT/ rating
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Table 6 Tensile properties of 164 mm 12Cr2Mol VR steel plate at room tempera-

ture

Bt PR fir B JERIEEE/MPa  BURIGREE/MPa AR/ %

HETF 1.6 mm 684 749 18

it T/4 4t 695 751 18

T/2 4t 694 745 19

FROEHS FHF 1.6 mm 466 601 22

Max. PWHT T/4 kb 472 612 23

T/2 &b 471 609 21

F7 164 mm 12Cr2Mol VR 01§ 435 ‘CE BRI 8E
Table 7 Tensile properties of 164 mm 12Cr2Mol VR steel
plate at 435 “C high temperature
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Table 8 Impact properties of 164 mm 12Cr2Mol VR steel
plate at —30 °C
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Fig. 3 Step-cooling embrittlement test curve of 164 mm
12C2Mol VR steel plate
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