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Table 1 Chemical composition of welding wire and ductile iron W /%
R C Si Cr Mn Cu Fe
fRee 0.14 0.34 13.22 0.28 0.31 i
SIS 2R 3.70 2.27 0.02 0.16 0.54 At
LN 10 3.50 3.12 0.01 0.28 0.01 Afit
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Fig. 1 Microstructure of two kinds of ductile iron
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Fig. 2 Microstructure of the welding heat affected zone of pearlitic ductile iron
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Fig. 3 Double-layer shell structure of martensite and ledeburite in PMZ
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Fig. 4 Microstructure of the welding heat affected zone of ferritic ductile iron
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Fig. 5 Tri-layer shell structure of martensite and ledeburite in PMZ
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Fig. 6 Distribution of carbon concentration and melting temperature change around graphite nodule during heating
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Fig. 7 Distribution of carbon concentration around graphite nodule in PMZ during molten iron solidification
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Study on Microstructure Evolution of Heat Affected Zone of Ductile Iron

During Arc Surfacing

ZENG Da-xin, HE Zhong—pu, SHI Qiu-yue
(Hubei University of Automotive Technology, Shiyan 442002, Hubei, China)

Abstract:

The microstructure and element segregation in the heat affected zone (HAZ) of ductile iron surfaced with
Fe-based alloy by arc welding were observed by OM, SEM and EDS, and the microstructure evolution was
investigated. The results showed that the area of the microstructure change of ductile iron under the welding
thermal cycle could be divided into partial melted zone (PMZ) and austenitized zone (AZ). The formation of
PMZ was due to non-equilibrium melting under the condition of rapid heating that led to an inhomogeneous
distribution of carbon from graphite dissolving in iron matrix, which could be produced when there was no
solidus and liquidus temperature range, the melting of the iron occurred around the graphite, and a double-
layer shell structure of austenite and ledeburite was formed around the graphite during solidification of melted
iron. In the AZ, pearlite and ferrite at periphery of graphite first transformed to austenite when heating, this
austenite transformed to martensite on subsequent cooling. The ferrite far from the graphite was transformed
to low carbon austenite or remained unchanged during heating, low carbon austenite then transformed to
ferrite on cooling. In the AZ of ferrite ductile iron, a structure consisting of martensite around the graphite and
remained ferrite was formed.

Key words:
ductile iron; arc surfacing; heat affected zone; microstructure
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