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Production Practice of 150 mm x 150 mm Concasting Billet of Low
Carbon Containing Lead Free-Cutting Steel

He Yong, Liu Chuntang, Zhou Yinghao, Zhou Xiutao and Bai Yinglin
(Guiyang Special Steel Co Ltd, Guiyang 550005)

Abstract The free cutting steel 12114 (<0.15C, 0.85 ~1.15Mn, 0.26 ~0.358, 0.15~0.35Pb) is produced by
process of 60 t Consteel electric arc furnace - alloying during EBT tapping - concasting at Guiyang Steel. The production re-
sults showed that the difference in content of lead at section of cast billet was +0.02% and the yield of lead was 60% ~
70% by feeding mechanism continuously to add 20 mm diameter balls with adding rate 120 pills/min in impact zone of
tundish and argon stirring in tundish. The results of cutting by user indicated that the steel had excellent cutiing property.

Material Index Containing Lead Free-Cutling Steel, Billet Concasting, Adding Lead in Tundish
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Table 1 Chemical compositions of low carbon containing
lead free-cutting steel /%
e C Mn P S Ph
PrYE <015 0.8~ 004~ 026~ 0.15~
ASTM108-90 =V° 1.15 0.09 0.35 0.35
R <000 0%~ 0.04~ 0,26~ 0.18~

1.15 0.06 0.32 0.33
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Table 2 Main technical parameters of Consteel arc furnace

WA e 14
TR min 65
&k 65
Wb AR + 8k ) /1% 70 + 30
AP ERR A RI/MVA 36
i B 4% /mm 550
RLFE/KWhet™! 380
AL T #E kgt ! 1.9
FHe/md ! 44
#EH 2000.6

EHRRMERNER, L&KL KT 30%,
STRWLIR A B4 o F2 IR B 42 I 7E 1 550 ~ 1590
C,NEMEREAT1000 C, HMAEEL620~
1640 °C,EBT $4# H 4; 1B R 2 I A 22 L 4%
MG & LR, RE RS, 58 KR
IMABY—WR B, WSS B P AR
(BRBEERSL) o

RN R R TR T Y 0.03% ~
0.05% , 35 B i k45 &/ F 0.09% (L FR 4™
UBRER/DNT 0.09% , FEREEERBD) .
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Table 3 Main technical parameters of billet concaster

e &%
F B0 T /mm X mm 150 x 150
YIEER/m 9
iR 3HL3M
E e /m 1.4
P B /memin ! 1.8~2.2
R AR 13
SREHFA JEH.3 B
A G5 AR AL HE + RN B
FHE R E /m 2.5~6.0
HEHFR HeE
HWESF ELE
EETERRR P 10
-t 5 B (F] /min 60
HEPERE ST tea! 31.6

e E LB R N 60 t, B H2siA 1000
mm, EEMRER 12 MVA, FHEEFE 3 ~ 5 C/mino
R B AR A TR I, SRR i, &
BRARRESBHE LY, /B N 60 min(H
PRI E LB AT 10 min), PodlE gL
St W 5 o0 P BT BE, 2 AR RFAE (70 ~ 80) x
107K, RAE 17% ~ 20% Ca0,3% ~ 5%
$10,7% ~ 10% AL O, RIS SR, 74838 T P e
IR (1.5 ~ 2.5) T #EAT 84, (RIE SR P B F
TR B B2 IR AL o
1.3 s e i

B ER EEHI L BEN 20 ~ 40 °C, HAL#E S
of R AR IR, 407K SEBR T #1426 ~ 38°C

EHEEFFA R P LR ERN 1.82 ~ 2.10
m/min, ¥ HKEERN 0.4 ~0.6 Likg, EFr4k
FERI R KB 0.5~ 0.6 kg FHETRIT,
BT T HERE , 88 36 h JF ), PRI
R AR 19 A BRI IR A8, K 1 PN BE IR 4 T B
B i KRR S E . A& RLRM A b
HRAESEMAERLAN 20 mm B4, InAHE
FEZYR 120 %L /min, B AT P RIGKRE, B]E
FIEHI7E0. 1 ~ 0.2 MPa, F FEAME (AR
RIS T AR BE K A HE) , I BB A R 4%
BAm s, e S B TEE £+ 0.02% , 4
E R BT 60% ~ 70%, 512336 FFRFEHLI
B3 8, MR TE R R R AR E A TR B B4 A , BURE
R EBALAE 1,

2 HHHRRER

RASHR RSB gk LE 4, A
®26 mm.®33.34 mm BRI ELF T, FEREE N 780

BiT BERESE PhE /9

1 1 2 3 4 s 6 1
2 Nel 0.23 0.24 0.25 0.26 0.25 0.25 0.23

4 3 No2 0.24 0.24 0,25 0.25 0.24 0,24 0.23
6/ |No3 0.23 0.250.24 0.25 0.24 0.23 0.23
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Fig.1 Lead distribution at cross section of 150 mm x 150

mm concasting billet of steel 12114
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Table 4 Examination results of macrostructure, inclusion and mechanical properties of steel 12114

ERETE A% JsEtEAE
—RREAE OB Dt Ak R EERREE BUNIRBE/MP. EMER/% MR/ %  FERE (HB)
1.0 1.0 0 <2.0 0 410 ~ 490 25 ~ 40 40~ 60 130 ~ 150

v/min, BN TI BN 6 mm, A #TTE R 0.1
mm/riEI T, TI B BN A 4, 5t 0 81
BRASAREAE TR0 T B N U TR BE
SR, R AW, WA OB
M o ALK B IR I8 B R AT BE AL BB, | 3R 46 B 100

®S5 HEOMBARMET 12114 $EKEE T

Table 5 Comparison of roughness of steel 12114 between
imported from abroad and produced at Guiyang Steel
o s/ BB R RHLRE B
mm 1 2 3 4 5
1201403 0) ©33.34 2.2 2.3 2.4 2.4 2.3
12114  $26 2.0 2.6 1.8 2.1 25
(RPTES) @33.34 26 2.1 23 20 22

mm, HIBEEE (Ra) X} HIRXIE 3% S
3 it
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