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Mixed Crystal Surface Defect of Wire Rod of Stainless
Steel 0Cr13C and Process Improvement

Lu Hengchang, Liu Jianhui, Tian Chao, Xu Dexiang, Fan Jianwen and Dong Han
( Central Iron and Steel Research Institute, Beijing 100081)

Abstract The production process of ®5.5 ~ 15 mm wire rod of stainless steel 0Cr13C is 60 t medium frequency in-
duction furnace-90 t AOD-LF-180 mm x 180 mm billet casting-continuous rolling. The surface “exposed crystal” defect of
wire rod of steel OCr13C (/% ; 0.021C, 0. 32Si, 0. 35Mn, 0. 030P, 0. 004S, 12. 10Cr) is analyzed by optical and scan-
ning electron microscope 1o get the defects take its source at mixed crystal due to {a) large overheating extent of casting lig-
uid and small secondary cooling water rate led to larger dendritic inter-planar spacing of ferrite in casting billet and (b)
higher temperature in heating furnace led to abnormal growth of ferrite grains in steel. With the process measures including
decreasing overheating extent of liquid in tundish to 30 °C from 50 C, decreasing casting speed of billet to 1. 0 m/min from
original 1. 2 m/min, improving electromagnetic stirring to 280 A-6 Hz from original 150 A-3 Hz, increasing secondary water
cooling rate to 0. 33 L/kg from 0. 19 L/kg and reducing casting billet heating temperature to 1 020 °C from origina! 1 080 ~
1130 C, the surface “exposed crystal” defects of wire rod are avoided.

Material Index Stainless Steel 0Cr13C, Wire Rod, Mixed Crystal, Surface Defects, Process Improvement

400 ZAGWER T BA 57N 78 v RE
A BB R, RN ST R AEH 52016 4
FeE 400 ZAGEMN =8 484, 56 J7 i, [5] Hb 3 &
22.08% , e A G5 07 b oF BT o5 B 19. 43% 1
A SCERTEILR T OCr13C W= dh PR “ &7
FaEAT 54T , H R B R R e T AR B
1 0Cr13C {MEFRBf"BR"GRE S

OCr13C A= T Z R H:60 t H35 5 —90 ¢
AOD—LF—EFH - @RI B K—-BRUE; E%H T
(180 mm x 180 mm ) 7E 25 3 = in#h 4P S (B K
4P E-H 100 7 180 mm x 180 mm x 1 700 mm 40
), B EGP G St B EKBR S, B A 6 22
LV K 14 Zarp UYL, A PSM B SLYLAE
ELHLAE it 22 L R RALA H a6 4RE , 238 UM FUAS
TR ©5.5 ~15 mm,

ME 1(a) BfR2N ©5.5 mm I B 0Cr13C 0
8, &0t iR KRR UL S R B R B 5L A5 = 3

EENARET HRTHTFZKELBEAXMNZRA
B, =S A N R A R, BB R R
ZRBRBETE R R 2 30% ;2 BRI SRES
(FEI, Quanta-650FEG) K& % B 8 X} K S #k 47
WE, W 1 (b,c) fE 2 frR, Xt AT WL, B 1
() AFRWHRB AR KB &R, L 1(b) IE# %
ER SRR T B K, B 2(a) AT MEBRE
B, a2k ENG AT, O] AR A=W A Sk
SRR, it NEBEHBR TRSIS, WE 2(b),

WEW HHNEBRS (£ 1), & F Thermo-
Cale! iR+ BB B A HE, A 3; 5 4M 78
0Cr13C HRFAIXFEM B/ 0 1 iR,

B 3 R H, M5 &/ T 0.022% B REE7E
REKEHRMHX, S5E RN 0.03% &t ,0Cr13C A 2
MEREFMBCIAPIAE, B 820 ~928 °C #1022 ~
1225 C,7£ 928 ~ 1022 CHEFMABLKXK, iy
Crys Co 7 H 1 BE 820°C o 4 T il 4 5P B AT B4 27 4



.54 . k22300

5 mm

B 1 0Cr13C 4K @5.5 mm LAF RERAHREE WS (a) ; EHRE(b) MEARMARE (c) SEM E4

g

? / 5" 87
1 ‘8 e HI‘A‘E /

Fig.1 Macro-morphology of surface exposed crystal defects (a), SEM morphology of normal surface (b) and white-bright surface

coarse grains (c), ®5.5 mm wire rod of steel 0Cr13C
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Fig.2 Morphology of surface mixed crystal (a) and interior

mixed crystal (b), section of ®5.5 mm wire rod of steel
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Table 1 Chemical composition of steel 0Cr13C /%
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Fig.3 Calculated equilibrium phase diagram of steel 0Cr13C
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Fig.4 Morphology of macrostructure of 180 mm x 180 mm cast-

ing billet (a) and microstructure of ®12 mm piece before finish-

ing rolling (b)



6

RiifE B % .0Cr13C AEMAM RERMRE R T E80H +55-

KX, EEZREKK,

L85 HT,0C3C WRMA AR ERIFER
(DB TEFELZIAR, RBGEFERERAEK, 2
RAEBRERE, EL R gL 4, Rt sEl &
e —E BT, AT 2L o A A2, Rk
RS ZATHAE AT R ¥ KA, = E R (2) MR
PR B I Y IR R SRR RO R
BRI SRIE LA E S AR RS R DAL
2 TEMHRBEBRER

0Cr13C NEFHRRBHER LLBHESE:
Pl R MK B H B, FE RS E DR AT L R R
30 °C;[RIBTHAN & MR ¥R E B/ AL R
HEBHRE., ®2 FUHMERIZEX L, &%
B0 R F 24 180 mm x 180 mm,

#£2 I ETHHEE O0Cr13C $A 180 mm x 180 mm £ #) %
BIEBH

Table 2 Casting parameters of steel 0Cr13C 180 mm x 180

mm billet before and after process improvement
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Table3 Heating process of 180 mm x 180 mm casting billet

of steel 0Cr13C before and after process improvement
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Fig.5 Morphology of annealed structure of steel 0Cr13C wire
rod after process improvement
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