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Effect of Central Segregation on Drawability of High-carbon Steel Wire

Rod Manufactured from Continuously Cast Blooms

Ikuo OcHial, Hiroshi OHBA, Yohji HIDA and Michihiko NAaGUMO

Synopsis :

A study has been made on the microstructure of the central segregation zone in wire rod and its fracture
process for the purpose of improving the drawability by reducing central segregation in high-carbon steel
wire rod manufactured from continuously cast blooms. (1) In the central segregation zone of wire rod, a
kind of duplex segregation which consists of segregation plateau and microsegregation peaks was observed.
This type of segregation is considered to originate from the macrosegregation in cast blooms. (2) The
fracture which occurred during wire drawing was initiated from the martensite stringers or proeutectoid
cementite networks on the microsegregation peaks formed on the segregation plateau. The propagation of
fracture was governed by the width of the segregation plateau. (3) A dominant factor governing wire dra-
wability is the width of the segregation plateau, that is, the width of the macrosegregation spots in cast

blooms.

Key words : high-carbon steel ; wire rod ; segregation ; continuous casting ; drawing ; wire ; fracture.

1. &

WFE% 0.70~0.85% HAT 4 5 E ik FREH 12, B
B 7 740 7) HaGREIAEEOMEM L % i S h,
PC &, R r— 70N, th, 2F—NLa— iy
ARSI EMEREORE I hTwb, &iRE
R ICERINDBND Y b, BEE LS SEELK
PRI TH Y, FORTIEMBPEPONED S 0
B EORBEOEMAL, Tabb, Kb HECEEE
DOERT % ERT L. N T % T AHESHERN &
LCit, WM, FEENTEYW, =514 +DT 25
B rhifonsdds, RlloRBLELVILHEHEOS
MELICE b wPMER O D L2 ES KL oo
5.

SCH TR S R B R R O FUUMREAT IS
THLHUEOHIEIL, BH L v b FULGH, &
DRI UL 3 F L FRY N7 77 v b, BESHON

o

ERE, BLALTIulR b LTSN,
ZFOHMET D E A IEMWEOFME Vv ) EHB L
LDOTH27. Do, BELtLEHMo~ s ol
ORFRERNLHRE DD OOV, M ORI
PHR T TEHh0EF > URMNERBRHBOE LS E 5 R 7
MERRH 763, Lza>T, HmEMZRETSESER
PHET LI L RIARNRETH DO/

ABFFCIE, GRS K FWMARM 1 BT D RITIREI L
SFOMMEILFEME LT, HUHIS, Th— aukis
KEROEL » F BEUEMOPURHTO I 7 ufiid %
BHTL, FTho MMt oMBREES,IILA. K
WT, FORICH EOWT, MEINTEOB.OIRTH
KB ABIEORITRR L ER L, SRFEREM DMK
Lt % LB 2 RATE R HRATEE R RAT AR T3 2
, R O= 702Ky FOWETHAHEZ L WL H
izL 7.

BEFI 60 £ 4 AARLERASICTER
* %ngcii ** F(?“j‘ifﬁﬁ)f?bu)

B3N 62 £ 9 A 3 HEAF (Received Sep. 3, 1987)
T.i# (Kimitsu R & D Lab., Nippon Steel Corp., 1 Kimitsu Kimitsu 299-11)

*2 B H ARG (KR ) BT s (Kimitsu R & D Lab., Nippon Steel Corp.)

*3 OB HARRBOR)HFEMEER (R B RASK~ 1 7025 W)

(Kimitsu R & D Lab., Now Nippon Micrometal Corp.)

B H AR (BR) A EEWMHIES (M RRIEHAY) #iE (Kimitsu R & D Lab., Now Waseda University)

— 107 —



1626 % - W

2. X B H &

2-1 #t8R

a3 JIS B SWRH72A, SWRS77B, B &
F SWRS82B TH 5. # 4 b DLHEN % B4l %
Table 1 127”3, GAFHIHT H RSB IFRET O E
M ERCTUTO LR TR L 2. i s 250
t S TR, MR 10.5m O EMALESER Y H
W T 300 mm X 500 mm BTIHI O 7 N — 28 L 7oL B
EE, HES0C I HENRHIF R+ —F 0 T —
AEVIIBAFICHE A L T 1300°C IC Rk, 72756105
BWIEExFGL, 117 mm ARFEOE L » M & L7z,
MIFHEIZE L v b % 1100°C 2B, @R 5.5mm B
X 10.5mm (ZHEHE L 7z BMIEMEHE, AT LVET
(Stelmor) HHIFEM* HW ST 7 1 > &1
2. T O¥E, ERURIER 850°C, ALY % 500°C ¥
TOFEHER & 5.5 mm #4H TH 12°C/s, 10.5 mm
WM TH 4°C/s & L7,
2.2 fOREIF

FH ORITEEEE SIS TR S 500 mm O HEWT
KN AWML, ZoF 7Yy PEYICENTARL .
UL oy b ORATHRARRTR L LD 10om @
FONTH T oLk s d o< r0msl
e, HMmL YRR EES 24 mmX48 mm @
KOO HL, ZofBir~erurrs1# =" %H
WA A I 7 Ui s Lo (1 lFE
60 umX 60 um).

MM ORIIZOVTIE, 5% T A5 —VifliZL B~

Table 1. Chemical composition of steels studied
(wt% ).

Steels C Si Mn P S Al
SWRH 72 A 0.72  0.20 0.50 0.015 0.005 0.001
SWRS 77 B 0.77 0.25 0.76  0.014 0,005  0.027
SWRS 82 B 0.82 0.25 0.76 0.014 0.004 0.025
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Fig. 1. Schematic representation of KPMA scan-
ning for measuring central segregation in wire rod.
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Fig. 2. Concentration mapping of manganese segregation in wire rod (SWRS77B,

10.5 mm, longitudinal section).
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Fig. 3. Concentration profiles for carbon, manganese, and phosphorus in central

segregation zone of wire rod (SWRS77B, 10.5 mm. * MnS).
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a : Concentrated pattern b : Dispersed pattern
Photo. 1.
segregation in billet (SWRH72A, transverse sec-
tion. Mn = 0.70%).
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Mean width of large segregation
spots in billets (mm)

Steel : SWRH72A
Fig. 4. Relationship between mean width of large
segregation spots in billets (117 mm X 117 mm) and
mean width of large segregation plateau in wire rod

(10.5 mm).
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Photo. 2. Solidification structure at the central
part of bloom (SWRS82B, longitudinal section).
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Fig. 5. Relationship between mean width of large
segregation spots in billets and drawing limit

(SWRH72A).
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Fig. 6. Relationship between mean width of large
macrosegregation spots in bloom (300 mm X 500 mm)
and drawing limit (SWRS82B).
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Photo. 3. Internal fracture of drawn wires caused
by (a) martensite (SWRS77B), and (b) proeutectoid
cementite (SWRS82B).
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Fig. 7. Schematic diagram of central segregation
zone in wire rod.
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Photo. 4. Martensite formed on segregation zone
“I” in Photo. 3a. Arrows indicate microcracks
formed at martensite/pearlite boundaries.
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