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Fig.1  Schematic diagram of sintering, re-compressing and

re-firing process of AgCuOSnO; composites samples
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Fig.3 SEM microstructure (a) of AgCuOSnO, composites and EDS spectra of point A (b) and point B (c) marked in Fig.3a (the red

dashed box is CuO, and the blue dashed box is SnO;)
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Fig.4 XRD pattern of AgCuOSnO, composites
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Fig.6 Finite element model of AQCuOSnO; composites
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Fig.7 Equivalent Von Mises stress (a, b) and total equivalent plastic strain (c, d) of sample at 750 C (a, ¢) and 800 ‘C (b, d) during the

first pass extrusion
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Fig.8 Vector diagrams of shear total strain of cubic CuO at 750 ‘C (a, b) and 800 ‘C (c, d) and the enlarged display of area B marked in
Fig.10a (b) and Fig.10c (d)
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Table 2 dcuo-sno,, tensile and compression ratios after the first pass of extrusion at different temperatures

CuO SnO;
T/ °C 5@0/% 5Sn02/% 8(:uo/% 85n02/%
di;/mm do/mm d;/mm d,/mm
750 26.53 8.62 28.22 9.36 142.86 129.81 46.42 43.05
800 28.53 8.40 30.66 8.91 153.63 141.03 45.23 40.98

Note: T-preheating temperature; d;-maximum axial diameter of CuO and SnO;; d,-minimum radial diameter of CuO and SnOg; dcuo-axial

stretch ratio of CuO cluster; dsno,-axial stretch ratio of SnO; cluster; ecuo-radial compression ratio of CuO clusters; esno,-radial

compression ratio of SnO; clusters
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Fig.9 Simulated results of the microstructures of the sample after the first pass extrusion at 750 ‘C (a) and 800 C (b)
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Fig.10 Simulated results of the microstructures on the front end (a, b) and the rear end (c, d) of the sample after the second pass extrusion

at 750 ‘C (a,c)and 800 C (b, d)
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Fig.11 SEM microstructures of cross section of AgCuOSnO, composites after extrusion: (a) on the front end and (b) on the middle section
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Effect of Preheating Temperature on Hot Extrusion Deformation of AQCuOSnO, by
Finite Element Simulation and Experimental Study

Zhou Xiaolong', Li Jintao®, Xiong Aihu*, Liu Manmen?, Wang Lihui®
(1. Department of Materials Science and Engineering, Key Laboratory of Advanced Materials of Yunnan Province, Key Laboratory of
Advanced Materials in Rare & Precious and Nonferrous Metals, Ministry of Education, Kunming University of Science and Technology,
Kunming 650093, China)
(2. Kunming Institute of Precious Metals, Kunming 650106, China)
(3. Guilin Key Laboratory of Microelectronic Electrode Materials and Biological Nanomaterials, China Nonferrous Metal (Guilin) Ge ology
and Mining Co., Ltd, Guilin 541004, China)

Abstract: Based on the experimental results, the finite element model was established to study the effect of preheating temperature on the
stress, strain and microstructure of AgCuOSnO, composites during hot extrusion, and the experimental results were verified by simulation
calculations. The results show that the increase of preheating temperature will lead to stress reduction, particle dispersion and metal
fluidity enhancement, which is beneficial to reducing the wear depth of the mold, but will weaken the degree of fibrosis of CuO. At a
preheating temperature of 800 <C, the billet is heated evenly, the mold wear is small, and cubic CuO can be fully fiberized. Therefore, it is
the ideal preheating temperature for hot extrusion of AgCuOSnO, composite.

Key words: AgCuOSnO, composites; preheating temperature; hot extrusion; finite element analysis; microstructural evolution
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