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Optimization Practice of Rolling Process for High-Strength
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Abstract HSLA Steel Q420N ( /%:0. 16C 0.28Si 1.39Mn 0.015P 0.003S 0.11Cr 0.009N) at production line
is 120 t BOF-LF-RH-300 mm x 340 mm casting bloom-hot continuous rolling to ®90 mm bar product. The effect of hot—
rolled billet rolling to bar product processes by normal rolling ( beginning rolling at 1 100 ~1 150 °C  finishing rolling at
950 ~1 000 C  to cooling bed at 900 ~950 °C  cooling rate 0.5 ~1.0 C /s) and controlled rolling and controlled cooling
( beginning rolling at 1 100 ~ 1 150 °C  finishing rolling at 800 ~850 °C  to cooling bed at 700 ~750 “C cooling rate 5.0
~15 °C/s) on microstructure and mechanical properties of steel Q420N is tested and studied. The results show that the
microstructure of Q420N steel is improved and yield strength is increased obviously with decreasing the finishing tempera—
ture and increasing the cooling rate. The yield strength of Q420N steel by normal rolling process is 325 ~340 MPa and the
grain size rating is 6. 0 while the yield strength of Q420N steel by controlled rolling and controlled cooling process is 495 ~
515MPa and the grain size rating is 9. 0 which meets the standard requirements and reduces production cost.
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- Table 1 Rolling process parameters of finish bar of Q420N steel
1240 C 2 h N / / / / /
. (mm s mm mm mm (B) () /°  ( mm X mm)
F1 220 355 30 45 0.30 1.08 21.7 112 421
° F2 230 295 30 18 0.13 1.05 13.2 106 628
3 F3 290 270 30 87 0.21 1.24 28.5 85 687
° F4 360 240 30 73 0.20 1.23 25.5 69 507
1.3 F5 450 204 30 81 0.27 1.27 26.2 54 571
SX24043 F6 550 200 30 62 0.26 1.21 22.9 45 215
F7 230 142 20 79 0.50 1.33 25.0 34 051
: IN- F8 320 167 15 73 0.41 1.38 26.4 24 649
F9 380 133 10 38 0.40 1.21 18.6 20 359
STRON 5500R1186 F10 470 145 10 37 0.33 1.23 18.5 16 604
GB/T2282002 gy 630 97 10 48 0.44 1.3 20.5 12 471
<< >> F12 770 114 10 53 0.31 1.22 21.7 10 207
F13 960 80 6 34 0.39 1.25 20.5 8 175
; NCSI-500 Fl4 1200 91 6 36 0.31 1.25 21.4 6528
GB/
2 Q420N !/ %
12292007 € ) Table 2 Chemical composition of test Q420N steel /%
; OLYMPUS BX5IM c Mo Si p S o Al N
° 0.16 1.39 0.28 0.015 0.003 0.11 0.03 0.009
2
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Table 3 Controlled process parameters of test Q420N steel
/ / / /
Q420N 4 C §e C /C (Ces7h
1100 ~ 1 000 ~ 950 ~ 900 ~ 0.5~
° 1 150 1 050 1 000 950 1.0
4 Q420N 1100~ 1000~ 800~ 700 ~ 5.0~
900 ~930 C 1150 1 050 850 750 15
325 ~340 MPa 480 ~ 515 MPa 4 Q420N
-20 °C 62] -40 C 37 ] Table 4 Mechanical properties of Q420N steel produced by
normal rolling and control-rolling-cooling process
3J Q420N
/ / A N
800 ~ MPa MPa % ~-20°C -40 C
850 °C 495 ~515 MPa 325 ~340 480 ~515 28 62 37
495 ~515 625 ~660 32 140 105
625 ~660 MPa =360 520 ~680 18 40 27
100 MPa., -20 C
140 ] -40 C 105 J »
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Fig.1 Microstructure ( a) and grain size ( b) of Q420N steel bar by normal rolling process
940
Q420N 2 Q420N (a) (b)
+ Fig.2 Microstructure ( a) and grain size ( b) of Q420N steel bar by control rolling and cool—
ing process
Hall-Petch
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