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Effect of Cooling Rate on Structure and Cold-Heading
Crack of 6.5 ~12 mm Coil of Steel SCM435

Dong Qing"*, Kong Lingbo'? and Li Shilin'*?
(1 Technology Center, 2 Wire Rod Plant, Xingtai Iron and Steel Co Ltd, Xingtai 054027 ;
3 Hebei Province Engineering and Technology Research Center for Wire Rod, Xingtai 054027)

Abstract According to the phenomenon of occurring bainite and martensite in structure of ®6. 5 ~ 12 mm coil of steel
SCM435 rolling in winter season led to higher cracking rate of wire and rod, the analysis on continuous cooling transforma-
tion curves of austenite measured by Gleeble-1500 hot simulator and morphology of structure according with cooling rate
0.5 ~30 °C/s has been carried out to get the cooling rate for forming structure of ferrite + pearlite being <0.5 C/s; by
measuring the cooling rate of ®6. 5 ~ 12 mm coil of steel SCM435 and observing the corresponding structure, it is found that
the temperature of coil leaving insulation cover is 2600 °C with cooling rate 0. 8 ~4 “C/s led to the structure of steel being
ferrite + pearlite and partial bainite and martensite. With adjusting loop laying temperature and Stelmor Z1 ~ Z3 cooling roll-
er speed in wind cooling line for ®6. 5 ~ 12 mm coil of steel SCM435, the temperature of coil leaving insulation cover is <
550 °C and the austenite structure of steel is transformed completely into ferrite + pearlite, as a result the cold-heading

cracking rate of coil decreases from original 20% to less than 3%.
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Table 1 Chemical composition of steel SCM435 /%
C Si Mn S Cr Mo

P
0.33~ 0.15~ 0.60~ < < 0.9~ 0.15~
0.38 0.35 0.85 0.025 0.025 1.1 0.25
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Table 2  Parameters of rolling process for coil of steel
SCM435
R ELALREE/C k22 iR E S/ C T/ (m-s™")
900 ~ 950 900 ~ 950 0.17
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Table 3 Temperature measured at lap joint and non-lap
coil of steel SCM435
ey HERE/C EREE/C LHRE/C
mm #E O #E B #SE E#®
J=3 A Py A A b 3t et B R (b)
12 720 650 680 <550 621 <550
12 719 652 678 <550 618 <550
12 718 651 683 <550 617 <550
8 690 <550 665 <550 622 <550
8 694 <550 664 <550 620 <550 1 HK/REEXAELL I SCM435 W& KHE A (a) 5 EH
8 689 <550 659 <550 621 <550 HEE(b)rER

6.5 688 <550 652 <550 <550 =550
6.5 684 <550 654 <550 <550 <550
6.5 681 =550 657 <550 <550 <550
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Fig.1 Schematics of lap (a) and non-lap (b) of coil of steel
SCM435 at stelmor wind-cooling line
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Fig.2 Morphology of structure of steel SCM435 ®12 mm (a) and 6.5 mm (b) coil
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Fig.3 Continuous cooling transformation curves ( CCT) of aus-
tenite of steel SCM435
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Fig.4 Morphology of structure of steel SCM435 coil, cooling speed /(C + s™'); F (ferrite), P (pearlite) , B ( bainite) and M
(martensite) : (a) 0.5, F+P; (b) 0.8, F+P+B; (c) 2, F+P+B; (d) 5, F+B+M; (e) 8, F+B+M; (f) 15, B+M; (g) 25, M; (h)
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Table 4 Temperature and structure of lap joint and non-

lap coil of steel SCM435 after process optimization

P, mamEEs HERE/C g
mm < BHES dEBER -
12 859 540 496 ik + BoORIK
12 850 529 485
12 842 515 477
8 860 532 485

8 852 519 472
8 844 509 470
6.5 857 528 479
6.5 848 516 463
6.5 843 504 450
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