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Abstract

The developed 12.70 ~ 58.58 mm SA-516G165 steel plate ( /%: 0.13C 0.26Si 0.89Mn 0. 006P

0.000 7S 0.33Ni 0. 062Alt) is produced by 150 t BOF-LF-RH-CC-TMCP flow sheet. Results show that of the steel plate
normalized at 880 ~910 °C  the yield strength 344 ~417 MPa tensile strength 485 ~500 MPa -50 °C impact energy
167 ~292 ] to meet the requirement of specification. The non-metallic inclusions in steel are mainly consisted of spherical
oxide inclusions and the size is less than 10 wm. After hydrogen induced cracking ( HIC) test no cracks are observed on
the specimen and the average values of CLR ( cracking length ratio) CTR ( cracking thickness ratio) and CSR ( cracking
sensitivity ratio) are zero it is up to the MESC SPE 74/125 technical specification. The main microstructure of the steel
plate is pearlite and ferrite and the grains are refined and dispersed uniformly.
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1 : HIC SA-516Gr65 « 87 -
1 SA-516Gr65 /% +3 mm
Table 1 Design and measured chemical compositions of .
SA-516Gré65 steel plate /% 20 C ’ (mm) 260 x
C si Mn Alt Ni P S 2570 x1610.
<0.20 <0.40 0'1'720” =0.20 <0.40 <0.010 <0.010 260 mm
0.13 0.26  0.89 0.062 0.33 0.006 0.000 7 1220 ~1240 °C 1190 ~
1210 C 250 ~ 280 min =
SA-516G165 30 min 2
| (ACC)
SA-516Gr65
1250 °C ; ( ; 1.0 ~1.2
(150 £3) 1 1 600 ~ 2500 ~3000 m”/h 2 1.05 ~ 1. 1
1 640 °C 1560 ~ 1590 C m/s 0.007 ~0.010 m/s"; 3
500 ~ 600 L/min ( mm) 12.70 x 3790 x 12010,
10 ~50 L/min: RH LF 23.83 x3276 x12 010.28. 58 x3 262 x 12 010
(8000 ~ 12000 W) 3 880 ~910 C
8 ~10 min LF Ca °
2 SA-516Gr65
Table 2 Rolling procedure parameters of SA-516Gr65 steel plate
/ / / / / / /
mm C % mm /°C /C % C (C-s™)
12.70 1 100 81 50 860 830 74.6 650 15
23.83 1 056 70 77 837 802 69.1 685 8
28.58 1 000 65 92 830 770 68.9 700 5
3 SA-516Gr65 20 mm x20 mm X
Table 3 Heat treatment procedure of SA-516Gro65 steel Fxol
plate N xplor—
/ / / / er™ 4 Analyzer o
mm C (min * mm™") min 1.2.2 HIC
<30 890 +10 1.5+0.2 30 ~50
60 mm x 100 mm x
1.2 111- ;
1.2.1 ’
L4 NACE TM0284-2016 A
5. 0% NaCl 0.50% CH,COOH
®10 mm x 150 mm ;
pH=2.7 7L
3 WAW-Y500
¢ 3000 mm/min
’ 99. 998 % N 1h 3200 /
1/4 3 3 ’ 2 i
min H,S 1h H,S
) 10 mm x 10 mm x 55 mm \Y %6 1
ZBC-300 ’ ’
(KVy =50 C) . 2
He ) 2.1 SA-516G165
3% ~4% 5~10s  Olympus— ' B
PEM3

o
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4 4 SA-516Gr65
Table 4 Mechanical properties of SA-516Gr65 steel plate
with different thickness

/ / /

104 MPa mm MPa MPa  (R,/R,) 1% (=50°C) /]
12.70 417 500 0.83 34 292
47.83% 167 ) 23.83 373 500 0.75 34 273
28.58 344 485 0.71 34 167
518.51% ° =240 450 ~585 - =23 =27
2.2 SA-516Gr65
HIC
28.58 mm
. 1(a b) N
1( a) 1(b)
%% O Mg Si S Ca Mn Al Fe
10 um a-1 051 - - - - 147 034 97.68
” b-2 24.82 0.44 0.51 0.40 2451 059 - 48.74
1 SAS516Gr65 N 1%
s Fig.1 Morphology size and ingrediet of inclusion in SA-516Gr65 steel plate /%
28.58 mm 3 1.33 ~1.52 8~9 .
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Fig. 2 Optical microstructure of 28. 58 mm SA-516Gr65 steel plate at different place ( a) close to surface ( b) 1/4 thickness ( ¢) cen—
ter  x500
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Fig.3 Scanning electron microstructure of 28. 58 mm SA-516Gr65 steel plate at different place ( a) close to surface (b) 1/4 thick—

ness (¢) center x 1000
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