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Fig.1 Sketch of spun molybdenum crucible
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Fig.2 Schematic diagram of HEM growth equipment
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Fig.3 Deformation failures of spun molybdenum crucibles du-
ring the preparation of sapphire single crystal: (a) convex

bottom plate and (b) concave bottom taper
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Fig.5 Metallographic microstructures of molybdenum plates of as-worked, annealed at 900 C (a-1, b-1), 950 C (a-2, b-2), 1000 C (a-3, b-3),

1050 C (a-4, b-4)and 1100 C (a-5, b-5) in rolled surfaces (a) and longitudinal rolled sections (b)
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Fig.6  Spinning mandrel-wheel assemble sketch of spinning
machine of molybdenum crucible (a) and enlarged detail

of zone I (b)
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Fig.7 Penetrated crack in the wall of molybdenum crucible
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processing of molybdenum crucible
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Table 1 Longitudinal room-temperature mechanical properties of as-annealed molybdenum crucible

Sample Yield strength, Ry0../MPa Tensile strength, R,/MPa Specific elongation, 4/% Young’s modulus, G/MPa
Fig.11a 481.784 582.152 3.1 271.4
Fig.1le 459.683 575.457 3 306.1
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Fig.11 Metallographic microstructures of molybdenum crucible after annealing at 1050 °C at different sites
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Hot Power Spinning Processing of Molybdenum Plates

Feng Pengfa'?, Dang Xiaoming'?, Zhang Changle', Zhao Hu'?, Wang Na'?, Li Fuguo®
(1. Jinduicheng Molybdenum Co. Ltd, Xi’an 710077, China)
(2. Shaanxi Provincial Key Laboratory for Advanced Molybdenum Metallurgy Technology, Xi’an 710077, China)
(3. Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The service process of a spun molybdenum crucible used for sapphire crystal growth and effects of different parts of the
crucible on the growth of sapphire crystal were analyzed; based on the analyses, the failure mode and elements of quality control of spun
molybdenum crucible were proposed. The hot spinning processing of molybdenum plate was developed, and its processing parameters,
including spinning wheel load factors (roller forming angle a, roller radius D,, roller radius p, adjusting angle § and wheel layout), wall
thinning rate y, roller feed £, core mould-roller clearance J, spindle speed », spinning temperature, heating method, annealing temperature
and annealing time, were experimentally studied. The affecting factors, causes and solutions of molybdenum crucible defects, including
outer and inner cracks in bottom corners, deep burrs in outside surface of side walls, cracks in open ends, collapsed bottom corner,
insufficient wall thickness, circumferential uneven thickness and size errors in open ends, were comprehensively discussed. Meanwhile the
evolution law of microstructure during the spinning process of molybdenum metal was presented.

Key words: hot multi-spinning processing; spun molybdenum crucible; sapphire single crystal; molybdenum
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