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Quenching and aging technologies for alloy 2195 forged tube
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2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Heat treatment technologies for a large-sized, forged tube of alloy 2195 were studied. The effects of heat
treatment parameters on the mechanical properties and microstructure of the product were investigated by means of
tensile test, metallography and transmission electron microscopy. The results of quenching-sensitivity test show that, the
product must be quenched by water cooling, but no strict limitations are required to the water temperature. The results of
tensile test for artificial aging at different temperatures show that the product can achieve high strength and desirable
ductility via peak-aging at a relative low temperature. The increase of aging temperature leads to coarsening of
precipitates, and hence decreases the strength of the product. The suitable heat treatment technologies for the alloy 2195
forged tube should be that, solution-treated at 500 °C, water quenching and then artificial aging at 150 C for 195 h.
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Fig. 1 Effects of quenching coolants on mechanical properties
of 2195-T6
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Fig. 2 Effect of coolants on microstructure of alloy 2195 after

quenching: (a) Cooled in air; (b) Cooled in water of 50 C; (c)

Cooled in water of 0 C
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Fig. 3 Artificial aging curves of 2195 forged tube at different

aging temperatures
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Fig. 4 TEM images of precipitates aged at 150 ‘C for different times: (a) 2 h; (b) 50 h; (¢) 195 h; (d) 250 h
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Fig. 5 TEM images of precipitates for 2195-T6 forged tube aged at different temperatures: (a) 160 °C, 48 h; (b) 170 C, 38 h;

(c) 180 °C, 12 h; (d) 180 C, 100 h
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