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Abstract Through the analysis of the performance requirements of high weathering steels the composition design of
test steel is based on Cu and P with the addition of a small amount of Cr and Ni. Combined with the corresponding rolling
and coiling process and a 355 strength grade high weathering steels was successfully developed. The mechanical properties
of test steels were tested and the corrosion resistance was predicted according to its composition design. The corrosion rate
and rust layer composition of Q355GNH test steels and Q345B steels were evaluated and observed by the method of labora—
tory accelerated corrosion test. The results show that the various mechanical properties and low temperature ( —40°C) im—
pact toughness of test steels far meet the requirements of national standard; The atmospheric corrosion resistance index of
test steels is 7. 13 far exceeding the standard requirements. The average relative corrosion rate of Q355GNH test steel is
only 47.40% of the comparative Q345B steel under the same corrosion conditions. Compared with Q345B steel a floccu—
lent dense rust layer is formed on the surface of Q355GNH test steel after alternate immersion test and it is observed that
the content of stable phase a¥eOOH with protective effect is relatively high in the rust layer( a¥eOOH: 18.2% .Fe,0,:
9.1%) which makes the structure of the rust layer play a protective role on the matrix.
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Table 1 Chemical composition of tested steel Q355GNH/ %
C Si Mn P S Cu Ni Cr Als

GB/T4171-2008 <0.12 0.20~0.75 <1.00 0.070 ~0.150 <0.020 0.25~0.55 <0.65 0.30~1.25 -
0.075~0.115 0.36 ~0.56 0.35~0.50 0.070 ~0.105 <0.006 0.25~0.45 0.10~0.50 0.40~0.80 0.010 ~0.055
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2 Q355GNH 2
Table 2 Process parameters of heating and rolling of steel Q355GNH 2.1
/mum /mm /C (RT2) /C (FET) /C (FDT) /°C (CrT) /°C
230 8 1200~1230 1020~1070 1010 ~1050 820 ~870 560 ~610 Q355GNH
3 8§ mm °
Table 3 Mechanical properties of 8 mm tested steel plate GB/T 29754998
Rel/MPa ~ Rm/MPa  A/% 0 Thel )4 1807 1/4
(d=2a)
414 522 33 121 116 136 124.3 y
GB/T41712008 =355 490 ~ 630 =22 =27
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Fig.2  Morphology of microstructure of tested steel Q355GNH
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Fig.3 Comparison of 0. 01 mol/L NaHSO, cycle immersion corrosion rate ( a) and ralative .
corrosion rate ( b) beween steel Q345B and steel Q355GNH '
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Fig.4 Surface macro-morphologies of surface rust of steel Q345B (a) and steel Q355GNH 4.

('b) after 72 h corrosion
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Table 4 Ingredient of rust layer of steel Q355GNH/ % (3)
a-fe a+eOOH Fe; 0,
72.7 8.2 91 I 7.13 GB/
T41712008 6 ;
aFe. aFeOOH. Fe,0, Q355GNH
aFe Q3458 Q355GNH
a+eOOH. Fe, 0, XRD
47.40% o
(4) Q345B
a+eO0H: 18.2% Fe;0,:9. 1% .
Fe,0, Fe,0,
a+eOOH o a+eO0H. Fe, 0,
oa¥eOOH a¥eOOH
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