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Technology Optimization of Magnetic Mark Defect for Low
Temperature Ductile Iron Casting

HUI Jun-min, ZHOU Lin-bo, CHEN Shi-li
(Cixi Huili Machinery Co., Ltd., Cixi 315333, Zhejiang, China)

Abstract: The magnetic marks defect was found on the surface of low temperature ductile iron castings during
production. The simulation and improving process for ductile iron castings were put forward. The results show
that under the premise of guarantee the purity of molten irons, the effective ways to eliminate magnetic marks
defect of low temperature ductile iron include, optimization of melt iron filling mould flow field and the filling
mould pressure distribution, reducing the negative pressure zone, preventing iron liquid filling mould process

from continuous negative pressure, making sure the melt iron filling mould stable.
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Fig. 3 The CAE software simulation results of casting

24 REHRESH
241 HEPFICIAL I

FEA PRGBS EN9933 A i #4¢
Pabnife WERY PRI . B h e R LA T e Ry R 1
KA APR XK, IR S PR AZ R PR, i
RAET mm, FFRETES mmiEA BELER, BB
DA EH% o 5 B 32 T REIR B B ' J R IR
K6 e T REIR P TE S IR A
242 BREEIIHT

X} TRERY AT BREA AL HEATEDS 0, NS, 3

P4 BEpFRATRG IR BRI £ B

Fig. 4 The magnetic mark defect position on the surface of casting
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Fig. 6 The magnetic mark defect form
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Fig. 7 The defect morphology by magnetic particle inspection (SEM)
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Fig. 8 The defect EDS map by magnetic particle inspection (SEM)
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Fig. 11 The improved gating system
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technology
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Fig. 13 The flow field pressure of improved process

JEA kL AEEENP, S Mn, TilCr. V. Mo%
At 45 Tl oG 2R % TR AR ST A 1 e A R
JE A B AT, A HE TR O AR OB R N
ERAEFIE AL S 6% Aty . Fi b & i AL 2% B
RCH R RND;  [mlrosb FRAR IR s 2 okt

TELRUEERAL P AT $E T R B AR ER AR . 225
A, WOEERI A E R Mg, SiSFLR AL
SR, [l AR R R, Bk R, i
R TR [ B R T o

W T EREBRR BRI . 2 F A TR
W BRI K A A ), 3l A R IR
50~100 'C, KT PRUFGETF IR EE , Vi it i 42 il
FE1500~1 550 C . Pyl BkAbf5iE Y, HEms
AT AR B E) 0, DRUEIREE R AE 1 352~1 420
Co M. WESBR PRI AHESA, B
HEARNL, AR . BaiET, PUEsS~6k, L
DRI LAY, BT IR A e R
34 FREREHKERAR

FARAG R R ARILARH AL, IS IH BRI i iR F gk
e, XA TR R AR R LRk (K14) . B,
W AAFI870 CoE B IRIKIX, fRIE3 h, iE#EM
SERBERAL, FPSET20 CIHARES h, R4S
JBFEAAR T A R R AR, PR H 2600 C AT

=,
4 ZERESH

41 SHEELRE

B AR s (B 050 - 3.81% C. 2.03%
Si. 0.09% Mn. 0.012% S. 0.028% P. 0.046% Mgy, .
0.010% RE 5 . 0.002% Ni, 0.010% Cu. 0.019% Ti.
0.021% Cr. 0.001% Mo, 0.023% Al. 0.006% V.
0.001% Co. 0.001% Sb. 0.001% Sn. 0.001% Pb.
0.008% Ce. 0.002% La. 0.002% Zn, Ji2¢VERE: Hiifi



SRR 7T B N R SR AS ik

SR JF425 MPa, Jm ISR 285 MPa, K #824%, 7 [%
TEEFHB 143; W (-40+2) CHY, H ook rhifiidie
Ml IE 5 A 16,07, 1657, 16.0 I, AR
LUNENSFR, BRICER . BRIb g%k, H8%EH6
K, BREREE>95%.
42 fHEHIHREN

R R T, SRS B EN9933HE 75 I 4R
kst . XPTERIROIRETS, X A5 & ASTM E446hR 1
12, HAX IS ASTM E446FRIE2H LK . #ER R
Ky . B X S5 B ENI3694RIESMI . LM1a/AM1a
2R, HABX AT A SM2. LM2a/AM2a%i3K

100 pm

(a) T

BE/CH FHEEB/NT25 CTh w25 Ch
1000 -

(870+20)C 600°C it Jas e

! ! (720 +20)C| !

i i ! | |

600 Lo .

s00f . A

i i i i i

1 1 ! 1 1

1 1 1 1 1

1 1 ! 1 1

i i I i i

1 1 ! | 1

20 I I 1 I I
0 >35h HHE3h >6h {RE3h >48h Bl

K14 SMIEXTIE

Fig. 14 The annealing process of casting
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Fig. 15 The microstructure of sample
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