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Abstract: The effects of high-low temperature cycle on microstructures and mechanical properties of EW94 alloy with
extruded-T6 temper were investigated. The results indicate that there is no effect on the mechanical properties when the
aged alloy is held at —196 “C and ambient temperature. There is some increment in ultimate strength of the alloy when it
is treated by (=196 ‘C, 12 h)+(<200 ‘C, 12 h) regime for MN<15) times, the maximum ultimate strength of 413 MPa is
derived when the alloy was treated by (—196 C, 12 h)+(200 C, 12 h) for 4 times. There was some decrease in ultimate
strength but some increment in elongation when treated by (—196 °C, 12 h)+(250 “C, 12 h). However, the ultimate strength
abruptly decreases to 307 MPa and the elongation increases to 5.6% when the samples are treated by (—196 “C, 12 h)+300 C,
12 h), and the mechanical properties are stable at this level as the number of cycles increases. The phase transformation
during the heat-treatment at alternate temperature is the key factor of the variation in mechanical properties.
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Fig.1  Schematic diagram showing high-low temperature

cycle treatment
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Fig.2 TEM image and SAED pattern of extrusion sheet with
T6 temper: (a) TEM image; (b) SAED pattern (B// [1213])
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Fig.3 Hardness evolution as function of regime and number

of high-low temperature cycle
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Fig.5 TEM image and SAED pattern of sample treated by
(—196 C, 12 h)+(300 °C, 12 h) regime for four times: (a) TEM
image; (b) SAED pattern(B // [0112])
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Fig. 6 TEM images of sample treated by (196 C, 12
h)+(300 ‘C, 12 h) regime for one time: (a) TEM image of inter
crystalline; (b) TEM image of grain boundaries
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