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Numerical Simulation on Process Parameters of Breakdown of
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Abstract The numerical simulation on process parameters of AISI4340 Steel ®600 mm cast bloom to 300 mm x
300 mm square billet breakdown has been carried out by Deform-3D software. The effects of heating temperature, rolling
speed , reduction ratio and two passes reduction on rolling bloom center deformation and material flow are studied, the equiv-
alent stress and material deformation characteristics of the center during the deformation process are analyzed to get forming
law of ®600 mm round continuous casting bloom rolling into 300 mm square bloom. The results show that the heating tem-
perature has little effect on the strain of the core at 1 070 ~ 1 140 °C ,and the variation range is about 2. 3% . When the roll-
ing speed is 1.0 ~2.0 m/s and the total reduction is fixed, it is better to weld the core defects at deformation of first big
then small

Material Index AISI4340 Steel, ®600 mm Cast Bloom, Breakdown, Equivalent Strains, Simulation, Deform-3D
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Table 1 Process parameters of breakdown
LARE I e BNEE BHBERE BiEE
F/mm mm B/mm /(remin') /(remin”')  IHEE/KW
1350 105 1140 40 50,120 6800

2 AISH4340 HEILZFE R 53/ %
Table 2 Chemical composition of AISI4340 steel/ %

C Si Mn P 8 Cr Ni Mo
0.41 0.27 0.77 0.013 0.002 0.87 1.86 0.27

®3 ©600 EFHEF 300 FETESH
Table 3 Process parameters of ®600 mm breakdown to
300 mm square billet

AE K BE(H) BE(B) R4E(S) ETE %R

/mm /mm /mm  (Ah)/mm (Ab)mm
BDO41 1 542 616 332 66 9
BDO41 2 476 626 266 66 10
W
BDO41 3 546 486 336 80 11
BDO41 4 466 498 256 80 12
B
BDO41 5 438 475 228 60 9
BDO41 6 353 492 143 85 16
ek
BD340 7 412 367 202 80 13
BD340 8 322 385 112 90 18
ki
BD340 9 325 334 115 60 12
BD340 10 2590 341 20 35 7
i
BD270 11 300 300 90 41 8
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Fig.1 Effect of cast bloom heating temperature on equivalent
strain in center of 498 mm x 466 mm rolling bloom at fourth pass
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Fig.2 Rolled bloom equivalent strain figure as casting bloom heating temperature at 1 070 C (a),1 080 C(b),1 090 C(c),
1100 C(d),1110 C(e),1 120 C(f),1 130 C(g) and 1140 C(h)



%1 % IS ET Deform-3D Hf4%f AISM340 47 600 mm FEEFF 48 T 2 S 50A0 B B(s «13

:_ﬁt EF‘ H v,-*ﬁ%ﬁﬁ'z}hﬁg H rmmt-fg.IEgﬁ[z] o
BRI e R B 0.3,

2 HERBEEE

A5 1) (5 B9 8 F AIST4340 P, TR TZ
HIEEASHLER 1. AISI4340 FFILERAT R 2.

3 IZSHWPMAE

301 B X (B 690 3 4 Az 75 P S

24 ®600 mm [FERAFFERHLAESE FLH] 11 386 AL
300 mm x 300 mm J5 H ] 25 B, 55 DY GE ROk Oy
498 mm x 466 mm ,H A 5L I 2 500 3, BTk
IRFEMI 070 CHE| 1 140 C,4E 10 CBUC BB % N
A5 38 ik A5 AN AE R 78 A BB O IR AR TR B

SBIYIE YR K 498 mm x 466 mm , 1k B Bl
HCME A P BSERON RT A R E 1, WA
1 ATRLE Y, A 2R A A R RS LT, X B AN [
PUREET , RLL TR AN AR TR 0L, 4 2 . Bl
IR B T R DR AERN AE R IE Sh4 , (2
RAWHE , iR KA 2.3% . 0, 7EIEH 47
FITEOLT |, IRE X O3 A 7 B R I AR /N e 5 A
B FLR SN A = LA 2,
3.2 JpL 05 0o [ A 0 A 2 A PR 5

24 @600 mm [BERFFERHLZ S 11 WK
300 mm x 300 mm 5 5 [&] B B, 5 PO 5 UORERL
498 mm x466 mm , H A H B SH K 3, & ITHELH
HEEATHIRIM 1.0 m/s B] 3.0 m/s, B3 0.5 m/s
) L B, T S S AR 7, 3 e 5 A0 7 Y AR Ak

BUE

0.12
0.10f
1 0.08F
£
# 0.06f
&
0.04}
0.02}
0 1 1 1 1 1 1
1.0 1.5 2.0 2.5 3.0 35

AL/ - &)

B3 ALl R X AL B S SR A 0 7 B S W
Fig.3 Effect of rolling speed on equivalent strain at center of
rolling bloom
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Table 4 Change of process parameters of rolling bloom re-
duction

# 5/ mm #/mm  HETFHE(Ah)/mm HET#/%
450 450 40 8.89
450 450 60 13.33
450 450 80 17.78
450 450 100 22.22
450 450 120 26.67
450 450 140 31.11
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Fig.5 Effect of reduction ratio on equivalent strain at center of
rolling bloom
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Table 5 Distribution change of process parameters of re-
duction

#HE JET& &
ik M BF/mm # 5/ mm ( Ah)/mm e
g3 498 466
1 458 491 40 0.081
B 2 358 472 100 0.351
-~ 1 438 476 60 0.129
BoF 358 491 80 0.352
_ 1 418 480 80 0.179
BER 358 491 60 0.354
1 398 484 100 0.232
[
IR 2 358 491 40 0.355
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Fig.7 Equivalent strain at the center of rolling bloom by five
combined deformations with same total reduction
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