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Research progress on the preparation technology of molybdenum alloy

piercing plug

PAN Yi-qing, TIAN Qing-chao™, XU Wen-jin
State Key Laboratory of Advanced Special Steel, Shanghai University, Shanghai 200444, China

DLCorresponding author, E-mail: tctian@shu.edu.cn

ABSTRACT Molybdenum alloy piercing plug is one of the key tools in manufacturing the seamless tubular products using the high
alloying steels such as stainless steels. The main influential factors affecting the mechanical properties and service life of the
molybdenum alloy piercing plug were studied from the chemical composition, doping process, particle size, and sintering process.
Firstly, the effects of alloying elements and adding method on the strengthening and toughening mechanism of the alloys were
analyzed. Then, the influence of the powder doping processes and the particle size distribution and control on obtaining the compact
homogeneous tissue in the subsequent preparation process was discussed. Finally, the advantages and disadvantages of the traditional
sintering process, activated sintering technology, and new sintering technology were compared and analyzed, and some new ideas were

provided for the future research of sintering forming technology.
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Table 1 Effects of alloying elements and adding method on the properties of molybdenum alloys
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Fig.1 Transmission electron microscope (TEM) images of the phase interface between Mo,C particles and Mo matrix and the pinning

phenomenon by dislocations at the phase interface”"
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Fig.2 TEM images of the intragranular and intergranular particles: (a) and (b) the microstructure of the intragranular and intergranular

particles; (c) and (d) the high-resolution and diffraction patterns for area A in Fig.2(b); (e) and (f) the high-resolution and diffraction

patterns for area B in Fig.2(b)"*"!
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Fig.3 TEM images of the Mo—La alloys: (a) Mo grains, La,0O5 particles, and the selected area diffraction pattern of La,O5 particles;

(b) intragranular La,O5 particles interact with dislocations™”
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Fig.7 Cellular substructure of the Mo—0.45C particles: (a) optical microscope images of the crystalline phase in cross section; (b)

optical microscope images of the highlighted melt pool boundaries; (c) high-angle annular dark-field TEM images of the cellular

substructure in longitudinal direction; (d) high-angle annular dark-field TEM images of the cellular substructure in transverse direction;

(e) HRTEM images of the Mo—Mo,C interface'®”
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