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Effect of Casting Variable on the Fluidity of High-Silicon
Heat-Resistant Ductile Cast Iron Melt

Woong-Che Cho*, Hae-Wook Kwon' and Gap-Sung Seo**

Abstract

The effect of casting variable on the fluidity of high silicon, especially hypereutectic, heat-resistant ductile cast iron melt was
investigated. When pouring temperature and silicon content were constant, that was increased with carbon content. When the
pouring temperature and carbon content were constant, that also increased with the silicon content. Even though these results
were thought to be caused by the high heat of fusion evolved during the crystallization of proeutectic graphite nodules, further
research seemed to be needed. The fluidity for taller sprue was higher than that for smaller one.
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Table 2. Chemical analysis of specification for high silicon
ductile cast iron.(wt%)

C St Mn Mo Mg remark
75 kW &2 5 J3EE o]§3l Lajs|odct. 2.80 360 060 040 030
BAF }ade ARLsld AQleks AR sl on A} ~3.40 ~4.50 max. ~0.70  ~0.07
Table 1. Chemical analyses of raw materials.(wt%)
: Elements
Material - remark
C Si Mn Mg Mo Ca Al P
pig iron 438 1.62 0.32 0.10 0.02
steel scrap 0.01 0.005 0.72 0.01 0.006
Fe-75%Si 76.37 - 1.0 max. 1.0 max.
5%Mg-Fe-Si 44.38 5.18 1.69 0.92 -
Fe-62%Mo 0.72 62.7 0.034 0.10
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Table 3. Chemical analyses and pouring temperatures of test castings.

Heat No. elements (wt%) pouring

(variable) C Si Mn Mo Mg P S C.E temperatureC) ™

1400 318 404 033 047 005 009 002 452 1,406

L 1450 319 391 034 050 004 009 002 449 1.447

gs; Tocy  1500% 321 408 034 054 004 009 002 457 1,499

155 321 407 030 055 004 009 002 456 1,550

280 278 403 028 051 004 007 002 412 1,502

, %IC) 300 306 413 030 049 005 009 002 443 1,500

340 339 401 031 049 004 009 002 472 1,498

I 360 325 366 031 052 004 009 002 447 1,503

(%Si) 440 318 437 031 042 005 008 002 463 1,501

v 140 319 400 034 054 004 009 002 452 1,497

(sprue ht., mm)

*The result of this casting was used for the conditions of 3.20%C, 4.00%Si and 55 mm of carbon, silicon contents and sprue height,

respectively, to compose with those in next three heats.
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Table 4. Effect of pouring temperature on the fluidity of the high silicon ductile cast iron melt and microstructural analysis result.

Pouring Temperature(°C) Fluidity Spiral Graphite Matrix
. - > . Remark
aim actual Length (mm) Nodularity (%) Nodule Count (/mm?) (% ferrite®)
1,400 1,406 787 96.0 150 95.7
1,450 1,447 880 95.0 150 96.5
1,500 1,499 939 90.0 130 92.2
1,550 1,550 1,242 93.0 145 98.7

*The remainder is pearlite.

Table 5. Effect of carbon content on the fluidity of the high silicon ductile cast iron melt and microstructural analysis result.

Carbon Content (°C) Fluidity Spiral Graphite Matrix
; , 5 - Remark
aim actual Length (mm) Nodularity (%) Nodule Count (/fmm?®) (% ferrite*)
2.80 2.78 787 90.0 150 95.6
3.00 3.06 931 85.0 150 98.9
3.20 3.21 939 90.0 130 92.2
3.40 3.39 1,131 90.0 160 98.9

*The remainder is pearlite.

Table 6. Effect of silicon content on the fluidity of the high silicon ductile cast iron melt and microstructural analysis result.

Silicon Content (°C) Fluidity Spiral Graphite Matrix
- ; . Remark
aim actual Length (mm) Nodularity (%)  Nodule Count (/mm?®) (% ferrite*)
3.60 3.66 787 96.0 150 95.6
4.00 4.08 9390 90.0 130 92.2
4.40 4.37 1,14 89.0 152 93.3

*The remainder is pearlite.

Table 7. Effect of sprue height on the fluidity of the high silicon ductile cast iron melt and microstructural analysis result.

Sprue Height  Fluidity Spiral Length Graphite Matrix
(mm) (mm) Nodularity (%)  Nodule Count (/mm?) (% ferrite*)
35 939 90.0 130 92.2
140 1,383 90.0 155 98.9
*The remainder is pearlite.
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