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Characterization of recrystallized microstructure of
reciprocating extruded magnesium alloy
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Abstract: The microstructure of as-cast Mg-6Zn-1Y-1Ce alloy was refined by reciprocating extrusion (REX) at the
temperature range of 300—-360 “C, the microstructural evolution and the effect of extrusion parameters on recrystallized
microstructure were investigated. The results show that the as-REXed alloys have an inhomogeneous ring on cross
section, which consists of a fine-grain ring and a coarse-grain ring on the periphery. The width of the ring decreases with
increasing the extrusion temperature. The fine-grain ring is attributed to the secondary recrystallization occurring because
of friction between the periphery of sample and container wall, the coarse-grain ring is attributed to grain growth
followed recrystallization. The grain size of REXed alloy is determined by deformation rate and temperature, a minimum
grain size of 8.2 pm is obtained at 340 ‘C. During REX process, recrystallization occurs only once during extrusion
except for the periphery, the deformation processes during upsetting and subsequent multi-pass REX are achieved by
grain boundary sliding. Therefore, with increasing REX passes, the holding-time is prolonged and grains coarsen.
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Table 1 REX parameters and grain sizes

#°C v/(mmmin') £/s Passnumber Ae  D/ym

300 0.3 5.4x10° 1 509 95
300 0.3 5.4x10° 2 10.18 124
320 0.6 1.1X1072 1 509 123
340 33 6.0X1072 1 509 82
340 3.3 6.0X 107 2 10.18 105
340 33 6.0X1072 4 2037 112
360 5.0 9.0X107? 1 509  14.0
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Fig. 1 Photo of REXed sample (O Extrusion zone; @
Upsetting zone)
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Fig. 2 Macrostructures of REXed sample: (a) Cross section; (b) Longitudinal section of die area
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Fig. 3 Longitudinal section microstructures of die area of REXed sample processed at 300 C: (a) Low magnification image

showing grains distribution; (b) High magnification image showing fine grains
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Fig. 4 Microstructural evolutions of cross section of REXed sample processed at 300 C: (a) Edge; (b) About 600 pm from edge;

(c) About 2 mm from edge; (d) About 5 mm from edge
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Fig. 5 Relationship between distance from edge and grain size: (a) 0-300 pm; (b) 0—30 mm
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Fig. 7 Cross section microstructures of
REXed samples at 300 ‘Cand 340 C for
2-pass and 4-pass: (a) 300 C, 2-pass; (b) 340
C, 2-pass; (c) 340 C, 4-pass
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