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Abstract A Nb-V Microalloyed Cu-Bearing high strength weathering steel (/% : <0. 12C, <0. 40Si, <1. 40Mn, <
0. 020P, <0. 010S,0. 40 ~0. 45Cr,0. 25 ~ 0. 35Cu, =0. 020A1,0. 02 ~0. 03Nb,0. 02 ~0. 03V) with excellent comprehen-
sive performance was developed by means of proper composition design and thermo mechanical control process ( TMCP),
and its corrosion resistance was studied. The microstructure of the high strength weathering steel was composed of ferrite,
pearlite and bainite, whose tensile strength reached 697 MPa, yield ratio was 0. 73, elongation was 24.6% , and —40 C
longitudinal impact energy was 70. 6 J. The results of salt spray test and periodical immersed corrosion test indicted that the
corrosion resistance of test steel was obviously better than Q345B, and the test steels rust layer after salt spray test by XRD
analysis was mainly composed of Fe;0,, a-FeO(OH) and y-FeO(OH), and the relative content of Fe,0, increased with
time, a-FeO(OH) changed slightly, y-FeO(OH) decreased.

Material Index High Strength Weathering Steel, Salt Spray Test, Corrosion Resistance

BEEBN FREARBREWTURK B E KR
AL B % B R s, SHIHMBARR T B AR, 7EM Pl A
REEN EAEEGMNRE" , BRERBRREHE
A, R EmgkRE, RERREA, REEH
BT RN, SRR XG A = T H AR & K FE SRR
B (B AR R AR, UBRAMEH
RaRel, BN FEFERANHMIIE 0345.Q390 53
FEH 5H, Q420, Q460 ERBERFWFEFHER
NP B A R B R B T AR, R t— R,
T E NS MG B R TUREN R RIEH

1 XWHBETE

¥ GB/T 19879-2015C B L HI FAMIAR) P i
R Q460GT FA A2 ZE 5K , T I8 P TR 58 B i % 4 R A
KB Nb .\ V A & BT o4 4 S P %R
FEORMIERA AR, R @A miER Cu,
Cr.Ni STk FHm A, ARWOS Lk
Q345B AL AAM K 1 Fim. BAEME 50 kg B

ZERRRIG R, B85 R 250 mm x 150 mm x 150 mm
HIN%E, FIFI®750 mm x 550 mm — 3B A[EELHL, SR
AWB L TE #1750 . In#EIEE A1 220 CLR
B2 h AL FFELIRE H1 150 C, RELIR A1 020
C,HERETHER20% ~30% , Bit ETERA/)D
F80% ., ¥GHELFFFLIEE 890 C ML AFLREN
790 C,HEKETFN 20% ~25% FLIEEE RN 8
mm, EHAEHEHE N 15 C/s, WHRLLIBE R 616
C,BREEREZR,

FIFH Zeiss Alm St BB X EL S H LT
WEZ , FIFH 100 KN e 7B H1# 450 J {884k
1R LT E RN AN A RIR M

#:ER GB/T 101252012 A7, F) F 5 28 i thix
BA(YWX/Q-750) #HATRAHAN 1.3.5.10 Ry#h
FR%, KBFEMS LH Q345B WK R K 40
mm x40 mm x4 mm, %0 24 h AEEEEE, &R
W N 5% NaCl I5%, R HFEIR 35 C, BREAN
25° th BV E1.04 ml/h - 80 e’ KB )T FI



- 60 - L5273

F40 %

F1 KB Q345B {LERK S /%
Table 1 Chemical compositions of the test steel and Q345B /%

Hfh C Si Mn P S Ni

Cr Cu Al Nb A

RENRETTES <0.12 <0.40 <1.40 <0.020 =<0.010 =<0.20 0.40~0.45 0.25~0.35 =0.02 0.020~0.030 0.020 ~0.030

HEWERFRFS 0.11 0.32 1.20 0.010 0.006 0.17
3458 0.17 0.2 1.41  0.015  0.005 -

0.43 0.34 0.061 0.026 0.020
- - 0.027 - -

MM EREERESR, ERRERFR, FHAH
XRD (Empyrean) Xf 45 #4744 5347,

HR4E TB/T 2375-1993 , F| FH R AR 19 i 0 48
(ZQFS-12000Z) 1 X H N F1 S AR Q345B M 17
72 Wi ARERE ., SR EHITREMT.

2 &R58%
2.1 HEEH

REMMELSHLME 1 iR, HAHH&ER
DU FIBR e R A R, SRLd /DN, FoA RAE (8
k) MREH (N KA R Biksms, Bl
FRIE TN 7E B SRR B A Rl B 308 B9 i
5 LU B A
2.2 JI%EfERE

J1ZEHERRIIR G R N 2 FR , W8 IRGE
ik 507 MPa, $i L 58 B 15 697 MPa, & 3& LKA
0.73, HMKEREX, i IR R, £ TRk
F GB/T 19879-2015¢ B HL G514 R AR ) B HE 2 X [R]
KR JIMAOER , RPZWEE 1 #FEEBR R
2.3 TithERE

A 2 HiRBHE Q345B N BB A EiLR,
A LLE i M Q345 B4R 2k H AR B & £8 55 B[R]

> B

1 RENALSHSESR

Fig.1 Microstructure morphology of as-hot rolled test steel
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Table 2 Mechanical properties of test steel and Q345B steel
o JRAGRE, hERE, HER KIEMKE/ -40 CHH
MPa MPa I % WETh/)
RREW 507 697 0.73 24.5 70.6
Q345B 365 516 0.71 29.8 98.3
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Fig.2 Weight loss curves of salt spray test
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Fig.3 Optic photo of test steel with different salt spray time:

(a)1 day (b)3 days (c)5 days (d)10 days
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Fig.4 XRD patterns of rust layer of test steel
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Table 3 Relative content of rust layer (mass fraction)/ %

¥ a-FeO(OH) vy-FeO(OH) Fe, 0,
1 18.99 67.09 13.92
3 17.98 34.83 47.19
5 15.38 36.26 48.35
10 14.61 14.61 70.79

F4 KNI Q345B 72 h BB AR BEAR
Table 4 Results of 72 h periodical immersed corrosion test
of test steel and Q345B steel

Q345B F-H gk AT ERRART
SEE/ EnhdkE AR/ Q345 MKE

(g (m*-h)'] (g- (m*-h)"'] /%
4.3598 1.688 38.7
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