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Study on Characteristics of Vermiculation Effect of Low Lanthanum
Content Magnesium Ferrosilicon Vermicularizing Agent
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Abstract: In this paper, molten iron was treated by using self-made low lanthanide content magnesium
ferrosilicon vermicularizing agent, and the effects of the addition amount of the vermicularizing agent on the
microstructure and mechanical properties of the vermicular graphite cast iron were researched. The results
indicate that the proper addition amount range of the vermicularizing agent is wide. When the temperature of
primaryironliquidis 1460 C and the sulphur content is0.017%-0.018%, the vermicular graphite cast iron with
a vermicularity of 50%-80% can be produced using 04%-0.9% (mass fraction) addition amount of the
vermicularizing agent. Accordingly, the equilibrium concentrations among residua magnesium, lanthanum and
sulphur in the vermicular graphite cast iron are 0.011% -0.018%, 0.007% -0.009% and 0.013% -0.015%,
respectively. In addition, the critical addition amount of the vermicularizing agent which promotes the
transformation from flake graphite to vermicular graphite in the cast iron isin a narrow range of 0.35%-0.4%.
The vermicularity is up to 80% for the upper limit of this narrow range. When the addition amount of
vermicul arizing agent exceeds 0.4%, the vermicularity decreases with the increase of vermicularizing agent,
whilethe number of nodular graphite, the quantity of pearlite and the mechani cal propertiesof thealloy increase
Key words: vermicular graphite cast iron; vermicularizing agent; vermiculation of graphite
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Table 1 Chemical composition of vermicularizing agent wg/%
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Table 2 Chemical composition of molten iron — wg/%

251 Woa c Si Mn P S
1 0.2 3.70 2.87 0.62 0.038 0.017
2 0.3 351 2.25 0.53 0.031 0.016
3 0.35 3.47 2.10 0.63 0.032 0.015
4t 0.38 3.43 2.34 0.63 0.032 0.015
5¢ 0.4 3.54 2.90 0.65 0.035 0.015
6 0.6 3.65 2.77 0.62 0.037 0.014
7t 0.9 3.42 2.75 0.66 0.034 0.013
g 1.1 331 3.26 0.65 0.035 0.013
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Fig. 1 Specifications of the Y-type single cast specimen
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Table 3 Test results of quantitative metallography and mechanical properties of the experimental alloys
g W% SR WIS i
A RIEAS Ak 8 BRI/ MPa i H51% T ¥ HBW
1 0.20 Jtk 10%EF A+ 2 1A 77 2.14 123
2 0.30 Feotk 10%ER G R+ 214k 131 1.29 126
3 0.35 ARN 20%HfG A+ Bk 2 A 129 1.43 124
4 0.38 50%1%+45% J+59%3k 309%6HRE A+ 2 1k 169 1.57 156
5 0.40 80%1% 30%6Hk G M+ F 1A 385 4.76 167
6 0.60 75%I5% A0% TR+ K 388 5.24 179
7 0.90 50%I% A5% BRI+ K 463 9.29 196
8 1.10 5%l A0% IR+ R R 495 19.05 196
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Fig. 2 Morphology of graphite in cast iron with different additions of vermicularizing agent

23 REMEEERETAREEELTIMANE
P13 A 4 It Ak e Bl I AL SR A =9 A8 1k . RIS
ALVAE S, MSEEAERINA R H 0.35% 3 /i £0.4% 5, 1%
fZ 0 (BRI R AT ARIHL)  “%848” F80%, IR
B, 888 25 th 28 1) I 88 A0 6 A0 A e X — 0 R ke
AWK Z P, SO Wa=0.35%~ 0.4%FR Ny F A - i
B T ARG, HAPW\,=0.38% %} 10 (1) 500015 &

+45% F 5 +5%ER AR TG 41218 P ) 5 BRI 8 A i
FATHGL, I AR W \.=0.38% i) A Al “ e 5 4% A2
o XBURE , FERGERAE A, R R AR B
“lf AR R T BRAL R A, AR S5 E)
RAREER, HAh, IWIEBERT LA, IR A
R T0.4%0mF, BEH BRI A G B0, B 1L A%
Wl MERALRIA R . Har L, BEE f R A



SRR 7T B N R SR AS ik

e 7S

TR, AUFLE—A F 58— 0% SRl FL5 A 0k
I H AR AR — Al BRI R I AR e, ZEAR IR
T, EEAINAEIEF0.4%~ 0.9%.

&3 SRR AL AR A A AR AL
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Fig. 4 Matrix microstructure of cast iron with different additions of
vermicularizing agent
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Fig. 7 Effect of the amount of the vermicularizing agent on tensile strength
and elongation of compacted graphite iron (CGI)
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Fig. 9 Tensile fracture of vermicular cast iron with different additions of vermicularizing agent
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