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Formation Mechanism and Prevention Measures of Chunk Graphite in
Heat-resistant Nodular Iron

QIAN Kuncai, ZHU Guihua
(CRRC Qishuyan Institute Co., Ltd., Changzhou 213000, China)

Abstract: Based on the effect of the degree of hot metal supercooling on the graphite nucleation in production practice, the
mechanism of the formation of chunk graphite in heat-resistant nodular iron was studied. The results show that the thermal
centers of heat-resistant ductile iron are prone to the occurrence of chunk graphite, and the main reason for the occurrence
of such chunk graphite is that the molten iron has high local component undercooling during the solidification process.
Improving the activity of molten iron, controlling the composition of CE and trace elements, selecting the appropriate

inoculation agent and inoculation method, increasing the local cooling speed and reducing the hot section of casting can

effectively prevent the problem of chunk graphite in heat-resistant nodular iron.
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Tab.1 Chemical composition of heat-resistant ductile iron

%51 C Si Mn

P

S Mo Ni Mg

i 3.0~3.4 3.75~4.25
R 3.0~3.4 4.40~4.90

<0.6
<0.6

<0.07
<0.07

=<0.02 0.5~0.7
<0.02 0.5~0.7

<0.06
<0.06
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Fig.1 The chunky graphite of similar to D graphite
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Fig.2 Microstructure of the chunky graphite including
spheroidal graphite

1.3.2 gk A SRR

AR %5 35 B 37 BR R R A LRI HOR A B A
IR T a2, B A BRI mEHUR A BB i 7™ A4
HEBLUFILA:

(DB ES &, RER RS EH5 RS
WATE 1620~1 630 C i fR R 30 min LA _E¥g 3 H ok

MR LA BRICR AR, XRERH T
BRI BOB T s T8 2K TEAZRE 1 A, AT {8 159 4%
1843 i v BE I, B O

QFEHRBEREELME BHTFAMEFEAS
aifroRt R B HRIR R, RSB NRR S R
fiX, 104 0.005%~0.007%, 2% 2 Bt B ERILA
R, EFHMEE OO th& & EYOR A B | %5 Hi
MWK PE T TN E Rk, KRR A R
2 0.011%~0.016% , R4k [ % &5 07 @ 2 5 , A BB BR
¥ 100 4~ /mm? #2758 = 200~300 4~ /mm?, BEHUR
A BB A T ATHBR o 40 o A 7= 9 BRAIE B . B G R ZERR
BhRTEENEEICE S SREMNERLT
FWA%RE J1 Z BIAR KPR, BRI 43 3 ¥4 16 ) b 3 484
i, ST B B R A AR

(3)CE fw, LHERERSE @it
B A R HOIR A 58 B9 SC W) B4 IR A SR A SE R



(FHIE R AR )06/2020

B4 & WMAKRKPBRRRB BN ENIRR EHEE *539

gr, RBIRR T HE MY & F] 4.7%LL E (Si4.6%
LA b )RS I B B R RO A B R
R A BILAE T BRI T R, 2B Y B o e (RE R
BE)AIRERFEURE C M ik mfe #F T iR
A B,

(4)(# I RE 1 &5 3R 77 R SHBR A4 B AH
Xl BR R AR H BUREE S, UH RS
B BB AF WL T, 25 X B R ER 1L 5T
43y A A B[R] — S R R S5 R, BRAKGRI AR A B 1 5
YR Bl 2 Mk 3 iR, XHERESMmE
3N, A AHSE R R U REAH T AR BRE SRR B 4l
% (S.Sn.Pb.Ti HFMEITE S EKM)WIHFLT
FRARHR £ 3R AL ROR 4T, SCER[2,3]48 B 78 2Rk B
B R BT S R, BT TSk
1 R i (Fe-Ce 3L SHIREUHA 1060 °C,
Fe-La 3t 54 i B 4 880 °C ), Bl 7E A1 28 47 i JF 32 i 9t
B G 4K 5% P 49, Bl i, Fe-Ce BY Fe-La 3t 5 {48 B K
RS REREL T MOR B A B A Y B G RL A
B M 251X 4 B (AR A AR AT T IO TR 2 B A
R A i RO A 28

F2 KUFHULZRS w(%)
Tab.2 The chemical composition of nodularizing alloy

E3) Mg Si Re Ca

1# 5.8 445 1.8 2.4
2# 8.5 44.6 0.7 23
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Tab.3 The chemical composition of casting

x5 C Si Mn P S Mo Ni Mg Ce
1# 312 405 0.12 0021 0.007 0.54 0.03 0.035 0.016
2# 3.03 404 0.2 0.021 0.008 0.54 0.03 0.036 0.008
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Fig.3 Microstruture of ductile iron treating with nodulizer including different rare earth contents
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Fig.4 Microstructure of casting treating with different inoculants
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