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Achieving grain refinement of upsized Al-3Mg—0.2Sc (mass%) round rods
using multi-pass high-pressure sliding (MP-HPS)

Yongpeng TANG'*, Yoichi TAKIZAWA?, Manabu YUMOTO?, Yoshiharu OTAGIRI? and Zenji HORITA>*

In this study, the multi-pass high-pressure sliding (MP-HPS) process was applied for grain refinement of AI-3Mg—
0.2Sc (mass%) rods with an upsized dimension of 16 mm in diameter. To achieve a homogeneous microstructure
throughout the cross-section, the rod sample was rotated with 60° around the longitudinal axis (MP-HPS-R) for
three times. A microstructure with an average grain size of 280nm was developed around the center of the cross-
section through the MP-HPS-R process. Superplasticity with total elongations of more than 400% was achieved in
the 9mm diameter range on the cross-section of the MP-HPS-R-processed rod.
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Fig. 1 Processing approaches for three passes: with 60° ro-
tation around longitudinal axis.
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Fig. 2 Schematic illustrations of (a) sampling location for
Vickers microhardness measurement and tensile testing,
(b) positions for Vickers microhardness and cross sectional
region at gauge part of tensile specimen, (c¢) dimensions of
tensile specimen.
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Fig. 3 Hardness variation throughout cross section at center

of rod sample after MP-HPS-R processing with sliding dis-
tance of 15 mm.
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Fig. 4 Results of tensile testing after MP-HPS-R process-
ing with initial strain rate of 3X10 ° s ' at 573K: nominal
stress-nominal strain curves for sliding distance of 15mm
and appearance of tensile specimens after deformation to
failure including undeformed specimen.
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Fig. 5 Total elongation plotted against distance from center

in cross section of rod. Tensile tests performed at 3x10 s !
at 573K.
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Fig. 6 TEM bright-field images (left) and dark-field im-
ages (right) with selected-area electron diffraction patterns
(center) after MP-HPS-R processing for sliding distance of
15 mm.
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