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Development of Low Yield Point Steel LY225 for
Anti-Seismic Building

Chen Zhenye', Sun Li', Wang Xiaoshu®, Wei Ming’ and Zhang Haijun®
(1 Centre Iron and Steel Technology Research Institute, Hebei Iron and Steel Group, Shijiazhuang 050023 ;
2 Wuyang Iron and Steel Co Ltd, Hebei Iron and Steel Group, Pingdingshan 462500)

Abstract The tested steel LY225 (/% ; 0.07C, 0.05Si, 0.50Mn, 0.007P, 0.008S, 0.0050N) is melted by a
500 kg vacuum induction furnace, cast to 210 mm slab and rolled to 25 mm and 40 mm plate, finishing temperature 790 ~
830 °C water cooling. The structure of LY225 steel plate normalized heated at 880 ~900 °C , air cooling is polygonal ferrite
with grain size rating 7.5 ~8. 5, yield strength 225 ~234 MPa, impact energy at 0 °C 285 ~294 ], and has better high-
strain low-cycle fatigue property and weldability to meet the requirement of GB/T28905-2012 for mechanical properties of
low yield point steel LY225 for anti-seismic building.
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Table 1 Requirement of chemical composition of low yield
point anti-seismic steel LY225, design chemical composition
and tested steel analysis composition /%

BiH C Si Mn s P N
GB/T28905- < < < < < <

20121 0.10 0.10 0.60 0.015 0.025 0.006
0.04 ~ s 0.40~ < < <

ot <
BPRA 0.08 0.06 0.60 0.010 0.010 0.006
RIS 0.07  0.05 0.50 0.008 0.007 0.005
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Table 2 Requirement of GB/T28905-2012 for mechanical

properties of low yield point anti-seismic steel LY225
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Table 3 Parameters of pilot rolling process for steel LY225

b AR 1B fRRIE ZAR YWH R
B/C HLEHE/C E/mm  gE/C FR E/mn
LY225-1% 1240 1120 60 830 w25
LY2252" 1240 1108 90 790 =¥ 40

F4 I LY225 WABELRN S1FMEE
Table 4 Mechanical properties of hot-rolled plate of tested
steel LY225

Ry R/ A
MPa MPa %
172 255 358 40.36

174 268 375  36.80

172 244 347  50.34
174 252 356 42.36

0 C M5 174 &b
i) ph it Bh/)

11.58,9.89, 31.17

My {18

LY225-1*

LY2252% 18.63, 22.1, 18.47
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17448 ) ()40 mm fg 2% (PLHET/44L )
Fig. 1  Morphology of structure of tested steel LY225 hot-rolled

plate; (a) 25 mm plate, at 1/4 thickness; (b) 40 mm plate, al 1/4
thickness
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Table S5 Examination results of inclusions, grain size and
structure in tested steel LY225 hot-rolled plate

P — 8 ¢ Dy, BHIE g
O O < O O %
1Ly225-1* 0 0 0 0.5 0 0 051.5 0 8.5 F
1Ly2252 0 0 0 0.5 0 0 0.51.5 0 7.5 F

Fz6 LY225 IR RLEBENFESE

Table 6 Mechanical properties of heat-treated hot-rolled plate of test-
ed steel LY225
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Ly225-1* 580 f/f,? min. 925 379 0.5 44.2 288,290,291
T.IX
LY225.2¢ 900 C/80min g, 393 0.60  49.5 285,294,287
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Table 7 Examination results of inclusions, grain size and structure in

heat-treated hot-rolled plate of tested steel LY225
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LY2251" 9 0 0 05 0 0 0515 0 85 F 1/4
Ly225.2% 0 0 050 0 0515 0 75 F 12 M Ceq <0.35% I, it EAH RIFHY
) 0O 0 0 05 0 0 051.5 0 8.0 F 1/4
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Fig.2  Morphology of structure of tested steel LY225 normalized

heat-treated 25 mm plate Nol (a) and 40 mm plate No2

E 3 $AbFE LY225 R4 25 mm 4R 17 (a) F140 mm 4R
2*(b) Br {1 FE 4R, SEM
Morphology of tensile fracture of heat-treated 25 mm

plate Nol (a) and 40 mm plate No2 (b) of tested steel LY225,
SEM
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Table 8 Low cycle fatigue properties of 25 mm and 40 mm
plate of tested steel LY225

L AW Wig,  MAERE  JERER/ REEs
(£Ae)/% Hz s™! 55! s
Q.5 1 2 1204 1204
0.5 2 4 1429 715
0.5 3 [ 1 006 335
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