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Cause Analysis and Improvement Measures of Unqualified Flaw
Detection of H13 Steel 130 ~ 150 mm Hot Rolled Bar

Zhang Xinwen, Zhu Kangning, Meng Xiangyan, Xuan Kangle
( Special Steel Company, Jangsu Yonggang Group Co. , Ltd. , Suzhou 215628 )

Abstract; By comparison and analysis on the chemical composition, production process and inspection qualification rate of
@130-150 mm hot rolled bar of H13 steel and H11 steel, it is pointed out that average vanadium content in steel increasing
from 0.5% to 1.0% is the key factor leading to inspection disqualification of steel bar. According to the results of defect a-
nalysis and the macrostructure of ®380 mm CC bloom, it is concluded that the reason of low qualification rate of H13 steel
flaw detection is that the center shrinkage hole of CC billets is not welded in rolling process. By improving the continuous
casting process and rolling cogging-down process, including cast speed increasing from 0. 58 m/min to 0.65 m/min, im-
proving S-EMS from 650 A, 5 Hz to 200 A, 8 Hz, in cogging-down process increasing reduction at 6, 8 and 9 pass from o-
riginal ~60 mm to 70 ~85 mm, change bloom size from ®380 mm to ®500 mm, the qualification rate of ®130 mm HI3
steel bar increases from about 50% to 99.8% , and that of ®150 mm H13 steel bar from original 15.5% to 97.2%.

Material Index; H13 Steel; H11 Steel; Hot Rolled Bar; Qualified Rate of Flaw Detection; Vanadium; Continuous Casting

Process; Rolling Cogging-down
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F1 HI3 70 H11 RERAER 7 LEB %
Table 1 Comparison between H13 steel and H11 steel standard components / %

W C Si Mn P s

Cr Mo v Ni Cu Al

HI3  0.37~0.42 0.80~1.20 0.20~0.50 =0.015 <0.005 4.75~5.50 1.10~1.75 0.80~1.20 =0.25
Hil 0.37~0.43 0.80~1.20 0.20~0.50 =0.015 =<0.005 4.75~5.50 1.10~1.60 0.30-~0.60 =<0.25

=0.25 =0.035
=0.25 =<0.035
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Fig.1 Schematic diagram of defect distribution of H13 steel

@130 mm rolled bar
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Fig.2 Morphology of shrinkage hole defect in H13 steel @130 mm rolled bar; (a) (b) opties, (c¢) field emission electron microscope
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Fig.3 Macrostructure morphology of longitudinal section pick-
ling H13 steel ®380 mm continuous casting round bloom
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Table 2 Comparison between H11 steel and H13 steel process parameters
RS S Hi 4%/ mm i/ (m - mn~') M-EMS/(A/Hz) S-EMS/( A/Hz) F-EMS/( A/Hz) s/ C
H13 20E107231 D380 0.58 25072 650/5 1100/8 26
Hi1 21E101353 $380 0.58 250/2 650/5 1100/8 25
#3 HI11 50 H13 SRR 5/ %
Table 3 Chemical composition of tested H11 steel and H13 steel’ %
e fradee C Si Mn P S Cr Ni Cu Mo Vi
H13 20E107231 0.38 0.93 0.41 0.009 0.001 5.15 0.04 0.03 1.38 1.01
Hi1 21E101353 0.37 1.04 0.39 0.008 0.001 5:12 0.05 0.02 1.29 0.38

H71.0 %, H11 @B P OAEFLA 0.5 %, 5LiHR
®380 mmMALfF , K FHH M (JB/T 5000. 15-2007 1T
) R, H13 SR G A8 3R 55.2% , 1 H11
WA HEFEN 100% .

& VA SREHRERBENTR RS,
F VB, NES IR B X M e Bt
VARMEE R, R RN A 7 4, B
B ARSI G 1L . BEE R BEFEAR, SNRE ZHN T,
PIERZ R 7, 76 5 S #ad B vp, Ab 3 i 32
1, IERSZHLRE 7, 2418 BE i ASE T etk X B, T A
BRI 01, 535K 587 BB R & .

SRR RS VAW &m
EHEAESEMHRMNELT,VEEN 0% ~
0.75% ZEAET , B9 9 UL s P R bt A SU ik e o8 e
FEAR, B 2 e b Atk AL A, 9T V
WA SR ET IR R R R R 23,
1E 42CrMoVx SRR 0. 1% ~0.9% [ V & &
B, 9 L ek P R TR S e S i AR
BAER V S RIEHAE0.5% . BT V BB MU &
B RFUR RIS BEE V SRS, IR E
gt . 5V S BEARXEAR (0. 5% ) ) HI1 47

Rl’
A T34 R 90 s

nnnnn
uw

-------

llllllllll

HHEC, HI3 HIH) V S B EXE 1. 0% , WE9H sh i
UGB | B 2L B e B 5 48 B 2 A X 82
7=, UHEMB st v, V & BHINE , #97K 1 P 3l
PEAR 2% | P PR U 1B AR JU) A R 45t 2R 45 AR R X, T A
ZafLeytairasg o, Wi, LSS R RAR S R
FERGA G EZRA

3 MuiEhE

3.1 HHEHLL . UERTEER

i H13 0 5 5048 FLAEK, ZE%L il o 7 0 LA
SR6, RN TL, T2 Bt i (R BE R - R A
A0 Y 4 58 1 R i wp O R FL AT, S SR L FL IR
B PERA . EABUARL, T 4 iR REhi A
0.58 m/min 25 % 0. 65 m/min J5 , s+ 2 iy 5
Koy 18.3 m FERKF 20. 5 m, MR A U e AR RN
B, VI H R i F R B VS B TR 497 8%
REE 34.2%

KA FES T SEGHT EASR RIS
HEREFELZSH R A Fin. TURH, TZ
SOt fE ARAE AL B AT FE , DL 5 B .

LA A ELH T Z &4 T, R $380 mm FLA4

mmmmmmmm

e wnes

ARAAAAAA “”‘

B4 AREBLE T & T ZAELIEDR

Fig.4 Simulation of continuous casting process at different drawing speeds
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Table 4 Continuous casting process of H13 steel ®380 mm
bloom before and after improvement

Hir g/ M-EMS/ S-EMS/ F-EMS/

€12 (m+ min~') ( A/Hz) (A/Hz) ( A/Hz)
MR 0.58 250/2 650/5 1100/8
Bt I 0.65 250/2 200/8 1100/8
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Fig.5 Comparison of macrostructure of H13 steel ®380 mm

cast bloom before (a) and after (b) of process improvement
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Fig. 6 Single pass reduction of breakdown of HI13 steel
$380 mm cast bloom before (a) and after (b) of process im-

provement
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