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Abstract

According to the characteristics of high-temperature mechanical properties of 65Mn, based on the
actual production process conditions, a thermo-mechanical coupling model for solidification
shrinkage of 65Mn slab continuous casting was established, and the influence of the three main
continuous casting technology parameters on the solidification shrinkage behavior had been ana-
lyzed. The results showed that, the casting speed has the greatest influence on the temperature
and thermal stress of the slab, the second is the effect of cooling water, and the superheat has no
obvious effect. Therefore, when the continuous casting process is improved and the quality of the
slab is improved, the influence of different process conditions on the quality of the slab should be
taken into account.
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1. 5|8

65Mn {0y AR v e e A B, B TR v iR L P TR I B A RO BT B B, DR AR AR RS 21 T
JRZHIN . SEGRIBRERNAR, SN TaSuRmf RN, BEEERN, AV TR
PAAFAE G ETe R AT, T HIRTE R R R A IR, A4 52 2 ERERIIEM . K550 65Mn,
MRS & M R, PR Ry SR AN AR B N SR FERR AR, TS AR T 1250°C R, GRAZ
KR X1 65Mn ANAIBRIERGTT 5, ANVBAE Bt ] 3 72 b B3R AR B p-Fe, B[] AN P A vh i 4
BORMIEIRE, Bl AR X B 98, SR R 52 P e oD AL Bk . RECE A B & Rl A 1] [2]. PRtk
JIPRAIE 65Mn MR (1 9 BB AL, AT 7E HL Aok (8] W 46 4T 92 A i 21

BT XS KB A [, 2T Ansys AIRITTOMNT G, @I T 65Mn BRIEG KL FHBEMER IR &
B, RGP T 65Mn KIBEEUAEAT Y, I 1 hid . ¥ KBRS R = K T 22400
FLBEE AT NIRRT, DU 3P

2. {RBIEST

65Mn AW BT AN 1 s .

AP N Fi: 0.9 m/min~1.3 m/min, BEEIRE: 1505C.

P R PR R i 4, 65MIn TE Rk [ Jok 7 v BBz B VA A A p-Fe, HIRZEEBOR, (HAEB/K B
FHHERT, SREBARKIIRTE S AN 3K, FTLL 65Mn 45 20 e Y 45 4T A 2 AW 1 B Wie 2 AR /K i T
JIALFRE RS R, AW UL 65Mn A4 M: 250 32 BORIE T IS4 1 a0 # TAE(1].

2.1. BEEFE
FEERSBRTTE N 170 mm x 610 mm, ARECSR AR RET 4V Rk, RIERME, B 1/4 %%

Table 1. Chemical composition of 65Mn
F 1. 65Mn fREL YR

W C Si Mn P S
65Mn 0.62~0.70 0.17~0.37 0.90~1.20 <0.035 <0.035
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q=-h(T,~T,) )
h, =0.581w"*" (1-0.0075T,,) 3)
P 7,8 RTAHKEREE, C; T,———¥KiE, C; h——X MR, Wm*K; w—
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Figure 1. Meshing of the section
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3. HHEERSHR

B2 NHE R 65Mn BRI AN A A B ERHIR FZAZ L . B 2 AR, 65Mn BRUR IBES KN 16.3
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AR, SBOZ X IR T8 1 S5 R08 /1 2 BT, FRAEE N R A WK BUE IR T B

M 2 BRI FEAR AN 3 (86 RSN AL I RE R, TR M R S it SIEBR R A A 0L, i

AR TS BRI
%0
1500 - Y75 FH 2
_ AR Te
oo ek R D 170
1300 J1e0 \E
(@] I ===
0\ 1200 L jﬁi )'L»E 150 %
2= q100 | 40 15
1000 | 25 T P %
o00 | 1°
i AR THT L 1o
800 |-
1 L 1 L 1 L 1 L 1 L 1 L 1 L 1 0
0 2 4 8 10 12 14 16

6
PREEE &% VI B /m

Figure 2. Temperature histories of different areas for 65Mn slab
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Figure 3. Equivalent stress at the middle of the 65Mn wide side
& 3. 65Mn HRIETEE P OFHN DTN
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4. HMEE5S

EERE R . T LU KB R 7K I B A S WA B R [ W A AT N ) AN T TS, AR T
IR, 25 T = KT Z K00 65Mn AROIREE [ W 4 4T 9 2 .

4.1. RERARR

FeFszprE s, AFARHHE T 0.9 m/miny 1.1 m/min, 1.3 m/min =/M05E N 65Mn BRI 1 5k [
HEFE, SRR (085 PR 58 1 18] A FRR B IR a0 P 2 B

I 4 AT, BEE RO AN, AIRAE R AR R B 2 K, RO AR N 0.1 m/min”', T
FERAREERIN 40°C AL, iR RN 10°C A REEREM, £ A FBORIRIZHIRN, f g A
0.1 m/min', FEORIEK/N 4CHAT

BRI FEANAR I, AN R T R TE 1D R AR ) E 2R B 2R A S BT
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Figure 4. Temperature process at the middle of the wide with different cast-
ing speed
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Figure 5. Line shrinkage and equivalent stress at the middle of the wide with different casting speed
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Figure 6. The temperature process graph with different ratio of water
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Figure 7. Line shrinkage and equivalent stress at the middle of the wide with different ratio of water
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Figure 8. The temperature history at the middle of the wide
graph with different superheat
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Figure 9. Line shrinkage and equivalent stress at the middle of the wide with different superheat
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