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Structure and Mechanical Properties of Medium and Heavy Plate
of Ti Microalloyed Q345D Steel

Zhou Jialin', Huang Gao', Xiang Shang', Pan Chenggang', Lai Chunming' and Hu Tangguo’
(1 Key Laboratory for Ferrous Metallurgy and Resources Utilization of Ministry of Education, Wuhan University of
Science and Technology, Wuhan 430081 ; 2 Wuhan Iron and Steel Group Co Ltd, Wuhan 430083 )

Abstract The mechanical properties, structure and precipitates of medium plate 30 mm X 2 500 mm of Ti microal-
loyed Q345D steel (/% : 0. 15C, 0.278i, 1. 36Mn, 0. 019Ti, 0.011P, 0. 003S, 0. 026Als) produced by hot metal desul-
phurizing-150 t converter-RH-shielding casting-control rolling and cooling process have been studied. Results show that of
Ti microalloying Q345D steel the tensile strength is =525 MPa, yield strength =390 MPa, elongation =29% and the
—40 °C impact energy is 125 J; the structure of steel consists of pearlite, ferrite and minor sorbite with grain size grade
12 ~ 14; the main inclusions in steel are MnS and Ti,C,S,, the precipitates in steel are dispersive-distributed 50 ~250 nm

TiN; and the increment of strength of steel is mainly caused by fine-grain sirengthening of TiN.
Material Index (345D Steel, Medium and Heavy Plate, Ti Microalloying, TiN Precipitates, Fine-Grain Strengthe-
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Table 1 Chemical composition of Q345DTi steel and car-
bon equivalent
2 A4/ Y%
5 ﬂ:?ﬁ.k)} o . B
G Si Mn Ti P S Als

E#r <0.18 <0.55 <1.70 <0.20 <0.030 <0.03 =0.015 <0.44
Hix 0.155 0.25 1.4 0.020 <0.018 <0.005 0.025 <0.44
®EE 0.148 0.27 1.36 0.019 0.011 0.003 0.026 <0.44

LR Y E C,=C +Mn/6 + (Cr+Mo +V)/5 + (Ni+Cu)/15
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Table 2 Requirement for mechanical properties of
Q345DTi steel
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<16 =345 470~630 =22 D =2a =34

16 ~40 =335 470~630 =22 D =3a =34
40 ~ 60 =325 470~630 =22 D =3a =34

B R INAAEIELRE (1230 £20) C 5 PUAR ML FFFLIRE
>1050 C,&5LEEE =960 C, | =E K EHRE
TE =20 mm; UK ELFELIEE <960 C, AL
Ff 830 ~870 C, )5 =B R E T % =30% ;
IR =770 C ,iRZIRE 700 ~730 C,
1.3 PEREMNA (A

it Ti A e A o R4 % ] GB/T228-2002
SRR E R 2, FERREEE R /4
/2050 &S B 1] A ] R R AT ) S R RE R 5
S BIFEANAR A T JJE JE 1 1/4 b F0Co B T A ] AT
[ EURE , il £ 4 AR T 62 AR N AR,
ST G e 2 AT R S A s 4k IR
GB/T229-2007 4 J& & thih i B 7 % , 7 A TE AR
(T JEREL/ 2R /4 4k O 4 AMLE TR ) A
B BURE , FE 4 A E —40, -20,0,20 °C 4 /MREE T
Fropar SEIG , I FAE H e B R EE T 3

2 HBRERSHH
2.1 Jretkse

bottom surface

9535 &
or ee® - -
L e £k oA
& 510
g -
%480 -
I o A ER Y
450 o
420} | 42
.\./.\. §
HEfR R - ﬁ
=]
4 . . . 15
Ym1/4 /2 B 1/4 B2

1 Q345DTi Wt s fht J 2= Pk
Fig. 1 Ambient mechanical properties of Q345DTi steel plate
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Table 3  Grain size grade and pearlite percentage of
Q345DTi steel 30 mm plate at different location
JREL w4 B E 7 I/ %
LEE 14 15
174 4t 13 20
172 & B 25
T 1/4 &b 12.5 20
TREZE 14 20

2 Q4SDTi WIRMAISUES : (a) LEIZ;

)
Fig.2 Morphology of structure of Q345DTi steel plate: at (a) upper surface layer; (b) upper 1/4; (¢) 1/2; (d) lower 1/4; (e)
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Fig.3 Impact energy-temperature curves of different location of
Q345DTi steel plate
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Fig.4  Morphology of cross impact fracture of (345DTi steel
plate at 1/2 thichness and -40 °C
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Fig.5 Morphology of inclusions in Q345DTi steel plate: (a) MnS (area 1); (b) Ti,Mn, S, (area 2)
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Fig.6 Morphology of precipitates TiN in (Q345DTi steel plate,
TEM and energy dispersive spectrum
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