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Research and Development of High Strength Weather-
Resisitant H-beam Steel Q355NHE
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(1 Technology Center,Hebei Jinxi Iron & Steel Group Co Ltd. Tangshan 064302 ;2 No. 2 steel-making
plant,, Hebei Jinxi Iron & Steel Group Co Ltd. Tangshan 064302 ;3 Long Product Division,
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Abstract Research and production process of high strength weather-resisitant H-beam steel Q355NHE at Jinxi are in-
trduced in this paper,the key process in production process is analyzed and discussed. By the process measures including to
control chemical composition carbon 0.06% ~0.10% ,nickel chromium ratio( Ni/Cr) 0.35 ~ 0. 45, water flow of continu-
ous casting mould down by 10% , water ratio of second colling 0. 70 L/kg, stable continuous casting cycle 35 ~40 min, heat-
ing time in the fumace less than or equal to 150 min,carried out hot rolling control process of niobium microalloying steel,
etc. the surface depress and crack of CC beam-blank and bloom are relievd,,amount of large size class C Inclusions in steel
is reduced and surface checking of weather-resistant H-beam steel is eliminated to guarantee —40 “C low temperature im-

pact energy is more than standard requirement 27 J,average valule is 156 J.
Material Index High Strength Weather-Resisitant H-beam Steel, Surface Depress of CC Beam-Blank and Bloom,
Class C Inclusions, Rolling of Nb Microalloying Steel ,Impact Toughness at Low Temperature
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Fig. 1 Cross section size diagram of CC beam-blank (HxB xT x A xC) (a),

bloom (A xB)(b) and H beam-steel (H xB xt, xt,) (¢)
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Table 1 Dimensions of continuous casting billet and corresponding H beam-

steel specifications
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Table 3 End point control mean of converter

w5 %
C Mn P $ BB/ T

0.055 0.095 0.0084 0.0251 1 646

x4 LFLBENS/ %
Table 4 Refining end slag component/ %
=1 Ca0 MgO Si0, Al 0, MnO FeO
196-2767  53.31 6.79 20.50 2.86 0.13 0.33
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Table 5 Heating process parameters of heating furnace
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Fig.2 Morphology of surface depress of bloom (a)/ beam-blank (b),horizontal crack of flange on the beam-blank (c) and edge

crack of H beam-steel (d)
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Fig.3 Relationship between index of depression occurrence in-
dex and [ Ni]/[ Cr]
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Table 6 Mechanical properties test results of steel
Q355NHE
BeA ST Rel/ Rm/ Ao -40C
32 #tk MPa MPa ¢ wTh/]
bR =355 490 ~ 630 =22 Y =27
HE 396 ~437 497 ~535 28.5~30.5 40 ~251
iy 420.3 515 29.5 156. 1

%7 Q355NHE $§ H250 mm x 250 mm ##& 11 #t % -
HOCIRB G ThRMEE R

Table 7 Test results of — 40°C low temperature impact

work for 11 batches H250 mm x 250mm specifications of

steel 355NHE

2 1*/] 2%/] 3%/ EH)/]
JH019030002 175 141 92 136.0
JHO019030003 222 251 229 234.0
JHO019030004 112 94 101 102.3
JHO015030005 237 227 218 27.3
JHO019030006 186 158 173 172.3
JHO19030007 233 246 236 238.3
JHO019030008 196 147 178 173.7
JHO019030009 189 212 190 197.0
JH019030010 112 126 134 124.0
JH019030011 45 59 40 48.0
JH019030012 52 72 69 64.3
3y i Th 156. 1
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Fig.4 Relationship between impact toughness and temperature
of steel Q355NHE
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Fig.5 Metallographic structure ( grain size rating 9. 5) and

Class C inclusions (rating 3.0) of steel Q355NHE

15 4 si
|
Ca
B
|
fl
| l Fe
B VO .
3 4 5 6 7 BEf/KeV

TR Ca Si Mg Fe Al Mn S Na
o b/%
iy

o5 /%

2.07 023 0.21
Mn0 SO, NaO

14.88 12.7 10.79 6.44 4.99
Ca0 Si0, MgO FeO AlLO,

20.82 27.18 17.88 8.29 9.43 267 0.59 0.28

El6 Q355NHE i+ C kLM (3.0 &) HELMEIE X
FI A

Fig.6 Electron microscopy scanning energy spectrum and com-

position of Class C inclusions( rating 3. 0) in steel Q355NHE
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Table 8 Key process technical parameters before and after optimization

*XgIF HE | kT Hiy
24 [C1/% 0.10~0.14 0.06 ~0.10 WA BB R IR IR
R4 Ni/Cr 0.50 ~0.60 0.35~0.45 WS R IR T
R SRR ]/ min 8~12 10~ 15 Wi C e et
HETRF BerE A/ min 25~30 35 ~40 Wb C Iy
LR R SR KR (L - min ') %82 100, % 900 9% 1890, % 810 B HE R MR
HETRF T HOKE(L - kg™h) ~0.80 ~0.70 W R R IR MR
HMIMATF fnAd 8]/ min 150 ~ 180 120 ~ 150 WA TR S A S

(5) I MRERAE S GB/T 41712008 F3k 4%
R —40°C vhThdss , 45 156 T,
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