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Effect of primary a-phase volume fraction on
mechanical properties of TC4 titanium alloy ring forging

LI Si-qing, LIU Jing-nan, WANG Xu

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The effects of primary a-phase volume fraction on mechanical properties of TC4 titanium alloy ring forging
were investigated. Microstructures of the ring forging were observed using optical microscopy. The mechanical properties
of the ring forging were evaluated. The results show that the tensile strength at room temperature and 400 ‘C and creep

rupture life at 400 C are improved with decreasing primary a-phase volume fraction, however, the facture toughness and

strain control low cycle fatigue life at room temperature are decreased.
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Fig. 1 Microstructures of TC4 alloy ring forging after solution treatment at different temperatures: (a) As-received; (b) 937 C;

(¢) 957 ‘C; (d) 977 C
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Table 1 Tensile properties at RT of TC4 titanium alloy ring forging
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Solution temperature/C Volume fraction of a phase/% R.,/MPa Ry ,/MPa A% Z/%
1010 941 12.5 422

937 50
1 004 937 13.1 434
1052 983 14.9 47.7

957 30
1051 999 15.3 48.8
1071 999 14.6 45.8

977 15
1075 1 002 14.4 44.8
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Table 2 Tensile properties at 400 ‘C of TC4 titanium alloy ring forging

Solution temperature/C Volume fraction of a phase/% R.,/MPa Ry ,/MPa A% Z/%
664 529 19.6 55.5

937 50
658 527 17.5 54.3
728 588 16.8 60.6

957 30
735 597 15.8 58.4
765 622 16.6 61.7

977 15
759 621 17.1 61.4

T3 TCA KB SRR 400 CHe ANERERN = 15 K 24P

Table 3 Creep rapture life at 400 ‘C and facture toughness at RT of TC4 titanium alloy ring forging

Solution temperature/'C Volume fraction of & phase/%  Stress/MPa Creep rapture life/h Kic/(MPa-m"?)
1373 75.85
937 50 590
1275 71.25
>1500 71.64
957 30 590
>1500 70.57
>1500 69.97
977 15 590

>1500 69.97
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Table 4 Strain control low cycle fatigue life at RT of TC4

titanium alloy ring forging

Solution ~ Volume fraction 0 0
temperature/'C  of a phase/% Gnanl %0 Emin/ %0 NifCycle
26 152
937 50 0.86 0
18 384
27935
957 30 0.86 0
14 273
19 874
977 15 0.86 0
15 220
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