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Application of Hot Plasticity Test on Steel 60Mn for Optimizing
®450 mm Billet Concasting Process

Wu Zongshuang, Gong Zhixiang and Chen Gang
(Technical Center, Maanshan Iron and Steel Co Ltd, Maanshan 243000)

Abstract the hot plasticity (reduction of area) of steel 60Mn - 0.61C, 0.74Mn, 0.18Cr was carried out by Gleeble-
2000 dynamic thermo mechanical simulator using solidifying method. It was obtained that there were two low ductility regions
at high temperature - more than 1 300 °C and 925 ~ 750 C. At temperature between 925 °C and 750 °C, the nitride AIN
and NbN precipitated at ¥ grainboundary and the proeutectoid o- phase was distributed as net shaped in ¥ + a two phase re-
gion. With optimized process the Als in steel decreased to <0.010% from original <0.015% , by intensifying VD degas-
sing and shielding casting practice the [ N] decreased to 40 x 107° from 60 x 107¢, and with overheating temperature of
molten steel decreasing to <35 C from < 50 °C, water ratio decreasing to 0.30 L/kg from 0.40 L/kg, lowering cast
straightening force and keeping surface temperature of billet =900 °C before straightening, the rating of billet porosity de-
creased, the equiaxed zone ratio increased to 51.3% from 45.7% before optimized and internal crack ratio decreased to
1.7% from 5.2% , the quality of billet obviously improved.
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Fig.l  Effect of test temperature on reduction of area and

tensile strength of steel GOMn
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Fig.2  SEM morphology of fracture of steel 60Mn sample at
875 C
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Table 1 Comparison of process parameters between before
and after optimization
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Table 2 Secondary cooling procedure for concasting of steel
60Mn
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0.1 16 28 20 16 80 0.64
0.2 20 35 25 20 100 0.40
0.3 22 47 35 20 124 0.33
0.4 27 58 48 16 149 0.30
0.45 30 66 54 18 168 0.30
0.5 34 73 0 20 187 0.30

(1) B4Rk 3 4 B JFOR A < 50 CBUL <35
Co HREB P FRAI 450 A.2.0 Hz B0 400 A
2.5 Hz;

(2) K tb7k 2 B BUOR M 0.40 Lkgl& R 0.30
Ukg; 0 T 080/ 055 SR 2 TR B8 O Bl K, W 3B 4 A%
R A3 Hr B 7 B JFOR #9800 kPa f&E| T 550
kPa, MIMRIFFTRRERE S THREREX, %
R TREUKER,

(3) 38 LAV RS E T A [R) i $3 FhL R
A REICHAD, s HlsE R B R S i B 2
E T A,

3.3 LHHZER

AR =R F R IT R S REFH T
2R BT ERES R T AREER %
RS TERAES,

3.3.1 ST ERE

BRI # (B8], A 20 A0 R Gl B
+ 1.4% )X AR F % B B H X 5%
HREHTNE, WESREXH, RILE%HEAE
BYE X W RRIRE Y 900 CUL L, #45F — ¥ %
[EIR— M 7E 80 CLAF ;T IRAL AT A EX 1)
BARIR AR 850 CLEA , 63 12 % BB 2E 100
Co X—FHREHAMLEEHETE  NHE-A
TEHRAGHE, B4 T HEERNBERS AR

R, A R F R A L R R L RE,
3.3.2 %HBAEE

IR REY BERERE RIF, /IR
HEH B/, T EYS, BARANN HHE
5 RA IR R B,

TEBEURALRTHE IR AR S DX Y S (8] B A 5k
RO E AL T2 G s ERHREEE,

W — B R ERAISTE 1, AR EEE
HERER (K 3),

%3 RUBHERBER
Table 3 Examination results of cast billet before and after
process optimization
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