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Effects of G Cu andM n on HotDuctility of Oriented Silicon Steels

Dong T ingliang Yue Etbin, Zhang Chen, Q u Shengtag Zhao Pei

(Natonal Engneerng R esearch Center of Contnuous Casting Technobgy Central Iron and steel Research Institute
Beijing 100081, China)

Abstract H gh tem perature mechanical property of oriented silicon steel w ith man inhibitor Cu, S pro-
duced by the thin slab casting and rolling was tested canparng reduction of area and SEM of fracture
surface mn 600~ 1300 C and analyzing effects of C(0. 020% ~ 0. 044% ), Cu(0. 18% ~ 0.49% ) and
Mn(0.06% ~ 0.16% ) on hot ductility of oriented silicon steels. The results showed that hot ductility
trough moved to low er tem perature and h gher ductility w ith the contentofC, Cu andM n ncreasng hot
ductility was mproved because C and Mn enlage ¥ phass Cu can also enlage ¥ phasg and then de
crease of gran-boundary strength of the steelbecame bwer and ductility was mproved, because hatS and
Cu created CuS, and Cwy Smakes flud phase whichmake against hot ductility and sulfde inchidng iron
reduce so Cu mprove hot ductility.
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Table1l Chan ical camn positions of test steels %

C Si Mn P S Als N Cu [0}
Q1 0. 039 3.18 0. 062 0.006 0 0. 009 0. 012 0. 006 4 0. 18 0.003 8
Q2 0. 029 3. 06 0. 060 0.006 8 0. 012 0. 015 0. 005 6 0. 48 0.003 0
Q3 0. 042 3. 11 0. 060 0.007 2 0. 010 0. 016 0. 005 8 0. 49 0.003 8
Q4 0. 020 3. 11 0.056 0.006 8 0. 008 0. 018 0. 005 0 0. 48 0.003 2
Q5 0. 044 3.05 0. 160 0.007 9 0. 000 3 0. 017 0. 0059 0. 50 0.003 5
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Fig.2 Schenatic view of themal cycles
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Table2 The reduction of area of steels with different tanperatures %
(C)

600 650 700 750 800 825 850 900 950 975 1000 100 1100 1150 1200 125 1300

Q1 60.5 345 480 480 31.0 40.5 685 71.0 71O 84.0 80.5 840 80.5 805 7.0 59.0
Q2 45.2 37.6 344 344 467 564 652 640 87.0 856 91.0 891 832 8L5S 730 590
Q3 59.0 51.0 551 422 603 8.5 77.9 788 83.2 840 685 77.9 80.6 M40 69 8
Q4 59.0 422 328 328 524 675 59.0 856 88.4 89.8 788 840 870 6.5 79.8
Q5 62.8 551 467 49.6 628 832 832 870 89.1 87.8 832 848 779 W8 51.0
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Table3 The tensile strength of steels with different temp eratures MPa
(C)

600 650 700 750 800 825 850 900 950 975 1000 100 1100 1150 1200 125 1300

Q1 190 129 97 64 45 43 38 30 27 23 22 21 20 21 18 15

Q2 196 141 97 67 48 38 32 28 26 25 22 21 20 19 17 18

Q3 196 141 923 64 48 39 32 29 25 24 22 22 20 18 18

Q4 200 135 9% 65 45 36 29 25 23 19 20 17 17 14 17

Q5 185 135 % 65 49 37 31 27 25 24 22 20 18 16 16
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