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Fig. 7 Stress-strain curves of ADC12 alloys with different Mn/Fe ratios
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Effect of Mn Content on the Morphology of Iron Rich Phases and
Properties in ADC12 Alloy

LIU Lu-lu, TAO Xiu-kun, FANG Wei, YE Lu-xuan ,YIN Zhen-xing
(School of Metallurgical Engineering, Anhui University of Technology, Maanshan 243000, Anhui, China)

Abstract:

The effects of different manganese iron ratios on the morphology and mechanical properties of iron rich phases
in ADC12 alloy were studied by using of optical microscopy(OM), scanning electron microscopy(SEM),
universal tensile testing machine, hardness tester and other methods. The experimental results show that the
coarse long needle B-Fe phase changes into simple Chinese character or massive a-Fe phase at first with the
addition of manganese, and the a-Fe phase changes into complex Chinese character or fishbone with the
increase of manganese content. With the increase of Mn content, the tensile strength and elongation after
breaking showed a trend of increasing first and then decreasing. When Mn/Fe=1 : 1, the mechanical properties
were the best, and the tensile strength was the maximum 225 MPa, which was 30% higher than the original,
and the elongation at this time was 1.25%, which was 25% higher than the original. T6 heat treatment had
little effect on the a-Fe phase, but could dissolve and fracture the long needle B-Fe phase; With the increase
of Mn content, the tensile strength and elongation after fracture of the alloy increased first and then decreased.
When the ratio of manganese to iron was 1:1, the maximum tensile strength was 238 MPa, which was 5.7%
higher than that without heat treatment, and the elongation at this time was 1.45%, which was 16% higher
than that without heat treatment.
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ADCI12 alloy; rich iron phase; modification treatment; T6 heat treatment; mechanical properties
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