- BRI TEIRME 610MPa LI LEEET 3 T i 3% 4
KA ZENELRABE SPV490 k™

Ultra Heavy Gauge SPV490 Steel Plate
with Tensile Strength over 610 MPa at Intermediate
and Moderate Temperatures for Boiler Pressure Vessels
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An advanced type of SPV490 steel plate up to 150 mm in thickness has been developed for boiler pressure vessels.
This advanced steel exhibits a tensile strength (TS) greater than 610 MPa after post weld heat treatment (PWHT) at
intermediate and moderate temperatures. The Charpy absorbed energy (vE) of base metal was more than 100] even
at —40°C which substantially exceeded the target value (VE — 30°C =47]). The preheating at 75°C prevented cold
cracking in a y-slit test. The TS of the welded joints made by MAG welding and SAW were also over 610 MPa before
and after PWHT at intermediate and moderate temperatures. The vE of those welded joints were greater than the value

aimed for base metal (vE — 30°C 2 47]) even after PWHT,
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Table 1 Target vatues for the advanced SPV490 steel plate

Ttem ’ B Target valﬁe

7 "Thickness {(mm)

Carbon equivalent (mass%)
Weld cracking parameter

Maximum 150
Ceq*! =0.52

Pem*? = 0.27

(mass%)
PWHT crackm% parameter AGH < 0
(mass%)
z 610

Tensile strength (MPa)

(At RT~350°C after triple PWHT)
V-notch Charpy absorbed

energy of base metal {J) vE —30°C 247

#1 Ceq = C + Mn/6 + 5i/24 + Ni/40 + Cr/5 + Mo/4 + V/14 (mass%)
# Pemn = C + Si/30 + Mn/20 + Cu/20 + Ni/60 + Cr/20 + Mo/15

+ V/10 + 5B (mass%)
# AG = Cr+ 3.3Mo + 8.1V — 2 (mass%)
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Fig. 1 Tensile properties of HT69) steel at elevated tempera-
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Fig. 2 Relationship between tensile strength at RT and that at

elevated temperatures
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Fig. 3 FEffect of alloy addition on tensile strength at RT and
350°C
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Fig. 4 Relationship between plate thickness and DI value for
quench-and-tempered steels
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Fig. 5 Effect of DI value of the (50 mm thick plate on tensile
strength and toughness
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Table 2 Chernical compositions of the advanced SPV490 steel plate and the conventional SBV2 steel plate
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Fig. 6 Effect on Ni content on vTrs of synthetic coarse grained
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Table 3 Mechanical properties of the advanced SPV490 steel plate and the conventional SBVZ steel plate
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Fig. 7 Tensile strength at elevated temperatures of the advanced
SPV490 and SBV?2 steels before or after PWHT
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Fig. 8 V-notch Charpy transilion curves of the advanced SPV490
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Photo 1  Microstructure of the advanced SPV490 steel
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Table 4 Welding conditions
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ertic : ) 10900, 3
Tandem ! L: 500 L:31-32 5 -
SAW 1 Flat X T 550 T: 3374 600-700 - 2.0-3.5
Table 5 Tensile test and Charpy impact test results of welded joints
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