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Abstract: The effect of rolling temperature on the tensile and creep properties of Ti650 alloy was studied. The effects of
different rolling temperatures on the morphology and content of equiaxed o phase and secondary o phase were analyzed by
optical microscope. EBSD analysis technique was used to characterize the crystal orientation of Ti650 alloy after rolling. The
results show that with the increase of rolling temperature, the strength of Ti650 alloy increases gradually, and the plasticity
changes little. Primary a phase, secondary o phase and texture all affect the tensile properties of Ti650 alloy. The high tem-
perature creep properties of Ti650 alloy are related to the content and size of primary o phase and the thickness of secondary
« phase lamellar. The residual creep strain shows a trend of increasing first and then decreasing with the increase of rolling

temperature, and the creep performance is the best when rolling at 1000 C.
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Fig. 1 The @45 mm Ti650 alloy bar billet: (a) low-magnification mac-

rostructure of bar billet, (b) the microstructure of the edge of
the billet, (c¢) the microstructure of the 1/2R of the billet, (d)

the microstructure of the center of the billet
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Fig. 2

temperature tensile properties of HT state,

Ti650 alloy bar rolled (R) state and heat-treated ( HT) state properties:

: (a) RAEZERBMERR, (b)HT HZE

WRPLHPERE, (¢) HT 25 600 °C i kg,

(a) room temperature tensile properties of R state, (b) room

(c) tensile properties of HT state at 600 °C ,

(d) tensile properties of HT state at 650 °C

Tl TS0 A ST EIRIE JUSH M B SR o
Table 1 Tensile properties and creep properties of Ti650 alloy bar after rolling and annealing
) Measuring Mechanical properties Creep property
Rolling temperature Heat treatment
temperature R, /MPa R,/ MPa A/ % &/ %
R Room temperature 1181 1099 15.0 —
Room temperature 1119 1006 11 —
970 C
HT 600 C 717 583 23 0. 086
650 C 668 523 30 0. 187
R Room temperature 1196 1118 14.0 —
Room temperature 1124 1005 11.5
1000 C
HT 600 C 729 595 20 0. 062
650 C 678 527 28 0.167
R Room temperature 1205 1126 14.0
Room temperature 1125 1013 11
1020 C
HT 600 C 734 598 22 0. 096
650 C 681 640 25 0.201

Notes: R, represents tensile strength, R , represents yield strength, A represents breaking elongation; creep stress is 100 MPa, creep time is 100 h
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Fig. 3 The microstructure of Ti650 alloy bar after rolling at different temperatures: (a) 970 °C, (b) 1000 C, (c¢) 1020 C
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Fig. 4 The microstructure of Ti650 alloy bar in the heat-treated condition after rolling at different temperatures; (a) 970 °C rolling+annealing, (b)

1000 C rolling+annealing, (c¢) 1020 °C rolling+annealing
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Fig.5 The crystal orientation distribution maps of Ti650 alloy bar after rolling at different temperatures: (a) 970 °C, (b)1000 °C, (¢)1020 C
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