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Abstract: At present, increasing attention has been given to the low temperature impact toughness of ductile iron. In this
paper, the effect of copper on the microstructure and mechanical properties of low temperature nodular iron was studied.
The experimental results show that copper can improve the roundness of graphite spheres, reduce the diameter of graphite
spheres and make the distribution of graphite spheres more uniform. In a certain range (mass fraction of copper from
0~0.5%), with increasing copper content, the tensile strength and hardness of ductile iron are effectively improved, while
the low temperature impact performance and elongation are decreased. When the nominal copper content is 0.3%, the
Brinell hardness is 178 HBW, the tensile strength is 510 MPa, the elongation is 18%, and the low temperature impact
energy is 16 J after heat treatment at -40 ‘C, showing a preferably the comprehensive performance.
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2 :(a) 0.01%( , ), (b) 0.09%, (c) 0.22%, (d) 0.29%, (e) 0.43%, (f) 0.51%
Fig.2 Morphology of the graphite in as-cast samples: (a) 0.01%(mass fraction), (b) 0.09%(mass fraction), (c) 0.22%(mass fraction),
(d)0.29%(mass fraction), () 0.43%(mass fraction), (f) 0.51%(mass fraction)
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Fig.3 Etched microstructure with different copper contents: (a) 0.01%(mass fraction), (b) 0.09%(mass fraction), (c) 0.22%(mass
fraction), (d) 0.29%(mass fraction), (¢) 0.43%(mass fraction), (f) 0.51%(mass fraction)
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Fig.4 Etched microstructure after heat treatment with different coppercontents: (a) 0.01%(mass fraction), (b) 0.09%(mass fraction),
(c) 0.22%(mass fraction), (d) 0.29%(mass fraction), (¢) 0.43%(mass fraction), (f) 0.51%(mass fraction)
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Fig.5 Effect of copper content on strength of ductile iron o
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Fig.6 Effect of copper content on elongation and section
shrinkage of ductile iron
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