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Effect of inoculation treatment on thermal conductivity and

tensile strength of high carbongray cast iron
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Abstract: The effects of different inoculants on the thermal conductivity of high carbon gray cast iron were
studied. DRPL-2C thermal conductivity tester was used to determine the thermal conductivity of gray cast
iron at room temperature, WA W-200 tensile testing machine was used to test the tensile strength, XJG-
0.5 optical microscope, TESCAN tungsten filament scanning electron microscopy were used for tissue
observation, and graphite characteristic parameter statistics (5-8 photos of gray cast iron with different
inoculant treatment gray cast iron ) were carried out by using Image—pro plus (IPP), Photoshop and other
software. The results showed that different inoculants had different degrees of influence on the graphite
microstructure characteristics (graphite tip morphology, graphite length, graphite quantity and graphite

proportion) of high carbon ash cast iron, thereby affecting the thermal conductivity of high carbon ash cast
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iron. In addition to the content of graphite in gray cast iron, the length of graphite and the amount of

graphite also have an important impact on the thermal conductivity of high carbon gray cast iron. Compared

with the traditional inoculant, the new inoculant can effectively passivate the tip of the graphite, reduce the

size and increase the amount of graphite in the gray cast iron structure, and synergistically improve the

tensile strength and thermal conductivity of the gray cast iron, which provides some theoretical guidance for

the future application of high—carbon gray cast iron in the field of high—strength and high-thermal

conductivity materials.
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Fig.1 Schematic diagram of the specimen
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Table 1 Mass fraction of gray cast iron samples %}

a ey

4 5 -
C Si Mn Cu Cr Sn S

1#(Si-Fe) 3.67 1.26 0.78 0.35 0.23 0.09 0.12
2#(Si-Fe) 3.79 131 0.79 0.35 0.22 0.09 0.12
3#(Ca-Si) 3.67 1.04 0.71 044 0.22 0.10 0.12
42(Ba-Si) 3.76 1.19 0.73 045 0.22 0.10 0.13
5%(Sr-Si) 3.80 1.13 0.73 043 0.22 0.09 0.14
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Fig. 2 Thermal conductivity diagram of gray cast

iron with different inoculation treatment
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Fig.3 Tensile strength diagram of gray cast iron
with different inoculation treatment
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Table 2 Graphite characteristics and interlamellar

spacing of pearlite of grey cast iron
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1#(Si-Fe) 46.98 749 10.28 648
2%(Si-Fe) 52.98 691 11.54 607
3%(Ca-Si) 64.60 512 8.57 370
4%(Ba-Si) 57.90 742 9.29 418
52(Sr-Si) 40.66 1131 10.29 396
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Fig. 4 Graphite morphology of gray cast iron with different inoculation treatment
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Fig. 5 Pearlitic structure of the gray cast iron with different inoculation treatment
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Fig. 6 Eutectic cells diagram of grey cast iron with different inoculation treatment
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Table 3 Characteristic parameters of gray cast iron

eutectic clusters

- Bl )’QH’%’%{%/ A
HAZ/pm (peseem ™)

1#(Si-Fe) 447.22 637 344

2#(Si-Fe) 622.76 328 5-64¢

3#(Ca-Si) 369.55 933 2-34%

4#(Ba-Si) 590.12 366 5-64¢

5#(Sr-Si) 619.31 332 5-64¢
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Fig.7 Graphite length and area fraction of grey cast

iron with different inoculation treatment
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pearlite of grey cast iron with different

inoculation treatment
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Table 4 Thermal conductivity of different

microstructures in gray cast iron"
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Table 5 Chemical composition of gray cast

iron samples %

R C Si Mn Cu Cr  Sn S Mo

B 3.77 1.06 0.71 0.37 0.30 0.10 0.05 0.17
Si-Fe 3.75 1.08 0.70 0.38 0.30 0.10 0.05 0.17
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Fig. 9 Graphite morphology of the gray cast iron
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Table 6 Characteristic parameters and properties
of graphite in gray cast iron
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