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SPECIAL ROLLING PROCESS OF Q235
PLATE FOR SURFACE LAYER FERRITE GRAIN REFINEMENT

FAN Jianwen YI Min XIE Ruiping HU Xiaohong CHEN Mingyue ZHAO Shengguo
(Shougang Group Corporation)

ABSTRACT Industrial experiments for grain refinement of Q235 plates were carried out
with continuous casting slabs on the 3300 mm rolling mill in the Shougang Plate Rolling
Plant. The effects of deformation temperature, deformation amount of passes, cooling
modes between rough rolling and finish rolling on the microstructure and mechanical
properties of the plates were studied. The results show that with the increase of total
deformation amount during the finish rolling period at low temperature in austenite zone, the
surface layer ferrite grains are effectively refined for the 20 mm Q235 plate and the yield
strength goes up to 300 MPa with ASTM 8.5 ferrite grade; it is beneficial for ferrite grain
refinement along the thickness direction to adopt the water curtain cooling between the rough
and finish rolling and the yield strength is not less than 330 MPa with ASTM 9 ferrite grade
and in this case, the 20 mm plates possess satisfying elongation and good toughness.

KEY WORDS 20 mm Q235 plate, surface layer ferrite grain refinement
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Table 1 Chemical composition of tested steels % 8 . ,
C Si Mn P S °
1 2A456-59  0.14 0.15 0.55 0.015  0.022 2 ’
2 2A456-59  0.14 0.15 0.55 0.015 0.022 ’
3 2B1853 0.15 0.17 0.56 0.018 0.016 o 2 ’ .
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Fig. 2 Microstructure of the steels produced by No. 2 rolling process (SEM)

3 (@, (D

(a).(b)

1.3



11 : Q235 <51
2
Table 2 Microstructure and mechanical properties of industrial experimental materials
/ / / 0C —20 C
MPa MPa % /] /] /]
D/ 180°
1 298 308 435 442 34 32 128 63 101 49 51 31 28.5
2 297 315 433 445 35 29 116 52 114 51 84 30 28.5
3 323 350 447 470 32 31 153 85 120 51 57 27 36
260 250 436 426 36 32 78 55 39 31
D 10 %,250 C )
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Fig. 3 Microstructure of Q235 plate with 20 mm
thickness by the No. 3 rolling process ’
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