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Study on Properties of Hot Continuous Rolling Q345R Pressure
Vessels Steel Plates
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Abstract : The paper studies the properties of (345R pressure vessels steel plates produced by conventional and TMCP hot con-

tinuous rolling processes respectivelv. The effect of Nb-Ti microalloyed on properties and relationship hetween microstructure

and properties are investigated, The results show that the impact energy of Nh=Ti microalloyed plates is 2

~ 3 times of that made

by conventional process, at the same time, the impact toughness of weldments is higher than that of the plate made by conven—

tional process and the degree of hardening in coarsen zone of hot continuous ralling weldments is less, The better properties of

continuous rolling plates come from refined microstructure of base and weldments as low carbon Nb=Ti microalloyed design plus

TMCP technology.
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Tahle 1 Composition of tested steels {o) %o
Steel G 5 Si Mn Nh Ti Fe
1" tonventional rolling) 0. 15 0. 006 0. 016 0. 40 1.5 - - Bal.
2" Gontinuous rolling} 0. 08 0. 003 0. 014 0.23 1.4 0.03 0.014 Bal.
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Table 2 Tensile and flexural properties of tested steel

Steel  Sampling direction K2/ MPa R, IMPa A% AL Bending test © = 3a, 1807 two sides)
" Transverse 365,365 545,545 28.0,29.0 68.0,68.5 no crack
Longitudinal 370,370 545,545 30.0,30.0 750,750 no crack
o Transverse 440,425 545,555 32.5,30.0 T6.5,75.0 no erack
Longitudinal 440,425 545,535 33.0,30.5 77.5,76.5 no crack
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Fig. 2 Fracture SEM morphological of tested steel at room temperature :
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Table 3 Weldments |3m[n=.rti=—rt-; ol tested plalut-'

_—_— Welding i, Fraeture Bending test Weld seam BT HAZ RT)
method IMPa pusition t =da 1807, two sides ) KV, /] KV, /]
SMAW 575 base no crack 164 150,184 166) 58 98 108 B3 )
1* CMAW 570 hise iy crack 108,124,109 {14) 00,106,100 99)
SAW 565 hase no crack B0 ,82 .76 T9) 100,102,116 {06}
=MAW 550 base no crack 186,195 188 191 278 288,212 P59)
p GMAW 580 base no crack 146,140,150 4453 234 232 222 P29)
SAW 570 base no crack T0,92 90 B4) [54 112,184 {50)

Note 1) ¢ The numbers in brackets are all mean values,
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