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Microstructure Evolution of Cast Iron Alloys during Solidification

YANG Guichun'?, ZHANG Shuyong?, LIANG Xingyu®

(1. State Key Laboratory of Engines, Tianjin Ulniversity, Tianjin 300072, China; 2. China North Engine Research Institute,
Tianjin 300400, China)

Abstract. Cast iron (HT300, Rut300, QT600) for diesel engine cylinder head was used as the research object. The
solidification process of cast iron samples in different solidification stages was analyzed by liquid quenching. The
microstructure and phase composition of cast iron were studied, and the evolution mechanism of microstructure was
analyzed. The growth process of graphite was also studied. The results show that the heat release of vermicular cast iron is
more during the eutectic reaction stage, followed by nodular cast iron and gray cast iron. The graphite of cast iron alloy is
spheroidal in its initial morphology, and the graphite spheroidal grows independently. During the eutectic reaction stage, the
graphite spheroidal or vermicular shape changes. The internal and external elements of graphite are very different, the
internal carbon content is very high, and the enrichment phenomenon of O, S, Si, Mg and other alloying elements appears
around the graphite. The atomic percentage of carbon element in graphite core is 91.72%. The percentage of carbon atom
in the outer part of graphite decreases to 77.95%, the percentage of S element atom increases by 4.74%, and the percentage
of Mg element atom increases by 5.09%.
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Fig.1 Solidification curves of different cast iron alloys



(851 $ AR )06/2021 BEE % .$UELRET BRI AERELTERS <447 .

(a)1270 C (b)1210°C (€)1 160 C

(dy11s50°¢C (e)Ldh T 148 C (DL S pT L 145 C

(eI 145 C (W)LY 5 01 140 C (i)1120°C

[€1 2 HT300 #E [ 2k 32 rb A ] 3 4 8 2 21
Fig.2 Quenching microstructure at different temperatures during solidification of HT300

093

250 pm
(a)l 170 C (b)1 150 C (€)1143C

3 HT300 A [F ¥ KR XRT £ 88 1 i 21 4L
Fig.3 Microstructures of XRT graphite at different quenching temperatures for HT300
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Fig.4 XRT images of the 1 143 ‘C graphite microzone during solidification of HT300
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Fig.5 Quenching microstructure at different temperatures during solidification of QT600
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Fig.6 Microstructures of the samples quenched at different temperatures during the solidification process of RUT300 before corrosion
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Fig.7 Graphite scanning photos and energy spectrum analysis of the sample quenched at 1 210 C
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