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Alloying and Properties of As-cast Cold Work CrSMolV Die Steel
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Abstract ;: The effects of Al content on the microstructure and mechanical properties of CriMolV die steel were in-
vestigated by means of optical microscope, scanning electron microscope, transmission electron microscope and
X-ray diffractometer, and the action mechanism of Al element was analyzed. The results indicate that the main
phases of as-cast Cr5MolV-x Al die steel are composed of a- Fe, y-Fe and M;C, carbide, and the area fraction of
pearlite in the die steel is firstly increased and then decreased with the increase of Al content. As the Al content
increases to 1.2% , the pearlite appears in the die steel. Lath martensite and secondary carbide can be observed in
tempered Cr5MolV die steel without Al addition. When Al content is 1.2% or 1.5% , local fine twins and coarse
carbides are generated. With the increase of Al content in tempered Cr5Mol1V-x Al die steel from 0 to 1.5% , the
tensile strength, elongation, impact toughness and hardness of die steel are firstly increased and then decreased
with the appropriate Al content of 1.2% , which is mainly attributed to the formation of nano twins, major sec-
ondary carbides and dispersed distribution of §-Fe phase in die steel.
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C Si Mn Cr Mo v N S P Fe

0.96 0.42 0.68 5.02 0.72 0.61 0.003 0.004 0.008 £
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Fig.1 XRD patterns of as-cast cooling Cr5MolV-x Al die steel
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Fig.2 Microstructure of as-cast cooling Cr5MolV-x Al

die steel
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Fig.3 TEM morphologies of as-cast cooling
Cr5MolV-x Al die steel
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Fig.4 SEM morphologies and EDS analysis of tempered
Cr5Mol V-x Al die steel
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Tab.2 Mechanical properties of tempered cooling
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Effects of CeO, on Microstructure and Properties of Al-7Si-Mg Alloys
Dong Xuedan', Wang Aigin®, Xie Jingpei'*

(1.College of Materials Science and Engineering, Henan University of Science and Technology;
2.He’nan Province Nonferrous Metal General Technology Collaborative Innovation Center)
Abstract ; CeO, and Al-7Si-Mg alloy powders were used as raw materials to prepare Al-Si composites with different
volume fractions of CeO; by powder metallurgy method. The effects of CeO, content on the microstructure and
properties of Al-7Si-Mg alloy were investigated. The results show that the addition of appropriate amount of CeQO,
can significantly refine Si phase and improve the distribution uniformity of Si particles in Al-Si alloy. With the ad-
dition of CeO,, the hardness and tensile properties of Al-Si alloy are improved. When the content of CeQ, is
0.2% , the size of Si phase in Al-Si alloy is the smallest and the distribution uniformity is desirable, where the me-
chanical properties of Al-Si alloy also reach the peak, which are 60.8 HV,,, 141.406 MPa and 9.49% , respective-

ly.
Key Words: CeQO,Content, Powder Metallurgy, Microstructure, Mechanical Properties
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