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Analysis of Inclusions in Horizontal Continuous Casting Large-diameter
Ductile Iron Bars

LIU Caiyanl, ZHANG Yunpeng!, YAN Shuncail, XU Haoran!, LIU Yonghui?

(1. School of Materials Science and Engineering, Xi'an University of Technology, Xi'an 710048, China; 2. Shaanxi Huaan
Cast Iron Bars Co., Ltd., Xi ‘an 7J0062, China))

Abstract: The distribution, size and composition of inclusions in large diameter ductile iron bars were studied. The results
show that the main inclusions are clustered around 3/4R above the center line of the bar, and most of them are distributed
in a filamentous manner with large size. SEM results show that almost all filamentous, massive and scattered inclusions are
distributed in ferrite, and there is usually degenerate graphite around. Granular inclusions are distributed in both ferrite and
pearlite. EDS and EPMA results indicate that magnesium deficiency caused by the reaction of RE-Mg spheroidizing agent
with other elements in the iron solution is the main reason for the formation of most inclusions, especially filament-like,
lump-like and scattered-like inclusions. The presence of inclusions and degraded graphite is unfavorable to the mechanical
properties of the ductile iron bars. Therefore, the selection of appropriate spheroidizing process and parameters is of great

significance to prevent inclusion and ensure the microstructure and properties of large diameter ductile iron bars.
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Fig.2 Inclusions distribution in samples A, B and C
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Fig.3 Large size inclusion in NO.8 sample
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Fig.4 Typical inclusions in the large-diameter ductile iron bars

fajsa A EA(C) AR » BUIRSIZ AT G fF i —
MuREY) RREAEENEE S m / NRAY R
& HHA G 2 B BRFARY S5 XA R IA S50 = 5
B SRR R Y45 SR AT 22 SR B T2 R RE
SEHEY - AEPUIR R R BN B ED A Bl R
AT AR —FE B AR
A o BOEIRI I ST E IR G 3 AR B An
TERRZR AR o BE—2PHYMEL TS ) B IR 2%
PSR R IR SR 2 SR SR AT — B T T Y —
KRR I BRI SEUEHBE RSN G SR
A ORI IR G2

& BHEDS 52 EMPANS AR [E SR )T B 73 Fe 73
AT oA A B A [ SR S 2 8 2H ek o3 AR
Lo 2z qRezrim e tHMg.Ti.Si Rz /B Al Cazl
i Hop AT B 5 - 7 2 SR 2 Ry o SR R R
AIED TTR R IR AL B WA [E] S 2 )Ry SRR
BIE R TTER (R A A AE RS Y NR D 10 SRR RH
I ST ER RS A SR B R N B BRI £ 2

Mg Ti SIZE3FfITER AL, MOTER A H L fir
BERESURATE IR N - BRI R AR R
&% At TTR AR E S AWTFE R A IR
IROBE R EBARZEREYTTA - R TE/K Z B2 A L
TER M EE SR BN 2 By SR 2 & ST Ca O,/
i thA—E 5 E =My Al Ca Ba i LTS - Hi
RLAR I ) T BT ATAE AR ZR (AR T DU B ZR AR AIER'E
RHYE G » HAH PO TRAE ME T SRR A
RSB ER A4 - SRS IR TR H B SO TR 7T
A LA E S FIE 6 R

FRYE IR b pladtt— 20 A ATy > 223K
ISR AL T BRABAA B - FEER AL AZ o KR
IRETERABFAIAE RTINS 18] AR XES SEREE 2R 0 4E
A& BB HIEL 2 2P MO T 2= HY ]
RAHEIMOTE R EACH = S5 ~ HisH Al
TLERKRENRNIMSE A e - dEieEESLE IR
SRZRPIEIAERK > FAEE R ReE SBREA R A
5 o [FINAREERATER LT = SR TR A TR K



*1026-

2 4 6 8
a Pk IR k2847

FOUNDRY TECHNOLOGY

Vol.40 No. 10
Oct. 2019

2 4 6 8
b PR Fd

E S E AR I EDSH
Fig.5 EDS results oftypical inclusions
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Fig.6 EMPA images oftypical inclusions' chemical elements distribution
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