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ABSTRACT The characteristics and reasons of C, Si, Mn, P, S composition segregations in low carbon high sulfur free cutting steel
were researched by chemical analysis and hot hydrochloric acid. The results show that the segregation degree of elements ( C,Si,Mn,P,
S) is between 0.9 and 1.1, S and P elements are negative segregation at the billet center region, and the center area of continuous

casting billet is porosity. The analyses show that the center porosity is the main reason of element negative segregations at the center area.
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Table 1 Components of X1215 free cutting steel ( mass fraction)
%

A Ap C Si Mn P S

X1215 0.06 ~0.09 <0.101.20 ~1.50 0.08 ~0. 10 0.30 ~0.50
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Fig.1 Drilling schemes of casting billet

Mn.P.S ok, NE 45 21 17 B E AR 24 4
ST SR PR TT FE e P PR A A e B 5 B 1 7
JE, TR MR HTEEE LN
C,

K=a (1)

K, CoBE IR 5 — LR 1 & ik C, MR

P A BURE R COB R S AP 2 A
2 ZRERSHH

2.1 ZWHER

PP SR LR 7= SRR 2. R PP I B 1
PEATHENLBOE I F AT I 5, MR IR v 25 JURE
SRS IR AN [R5 1) AT R
JEARAG R Z AP 2 P 3 B,

w2 EHSH

Table 2  Continuous casting parameters
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Fig.2 Segregation degrees of sample 1# element
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Fig.3 Segregation degrees of elements in sample 2#

MIEN 2 i 3 AR, AR AR S UTHI AR
PRV EN3R B R4S s R REBEFE TR, 13 B 55
NPT U ERV W U

(1) C.Si JTREMMmMHTEAE 0.9 ~ 1. 1 Z A1k,
AR TR AT

(2) Mn JER LG 4 AR T7 18] _E 19 fi
Prifi£efe 0. 98 ~ 1. 02 Z[Al 3 5h, fdfr AR/, Mn
JLER WY M LR A

(3) P\S JLEATAE O W AT, (855 R AR T
FRIPLANT7 1 L, P B4 Al BT R T 2k A — 2, D]
SUIHITH PLS BPEBRAHRL. 7E B A1 D J5 1) B
0. 875R AMFFAER B T W T

TSI RS 7 M nl A, 2% 0 B R AT 1 Bl i
Prr D SRR M, AR B I A AR
T E B AT, U R A BT B AR v B 5 D)
AR A B 1 22 AT AT Y.

2.2 BZRHM

X1215 #rp C.Si UR R Rk, HmE
0D AT FEE B R, O A Y R TP BE R T L R
X1215 J2&:m i s B89, Mn S P JuZ 2k W B2
HaT6E, FTLh Mn S P AT 23 %040 10 1 g

A —E .

KN RIS T AT 5 5 I R R 2
B T P A IRIT. oK S DAL 3 R e
JEt, PRI 5 42 075 20 ORI R AL e . st
REARIF 7 1) L (O RATE 2 25k AT LA H, SWP 7T
FAE AR 5 1 S 5 1 3 9 X (R BS 0. 5R ~
0.75R) i FUAS s . HC IS DR Sy phy v A0 3 ) 2 g 5
251 Y kA KOs AR A, 2 IR T 14
By, i PR R TR B 2 A VA TR SR A, TE R
TEE IR AT

WA TR S B IE, HErF2F
H g AR Y, BRK e — e VA R O 2 U0
s, AEEWON R BRI EAE RS, MAEIR ST
F 7 IR 7 25 HE 30 0 A o 1 0 2 I 2 4
O R AT . AR RR I 2 R ( UL 4) B, 75
SRS PR 0. SR (7S FBI P H B A 2 LA SR AR 1 40/
R AZ ISl TR R IS 1 1 445 TR
Ji SP TG AR AR AT ( LI 2 3) L fEp R
DAL, A TCEES LT A S RBT. S P 7T
BRSO I T SR RT. 255 T 2 ~
Pl 4 T, 2#85 B0 O B AA TR FE O 0,



* 164 - it =

Mo X

¥ 2 W

E33%

B4 RATRRIZ IR

Fig.4 Results of macro-acid-etching test
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