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Table 1 Chemical compositions of ZTi6Al4V alloy( mass fraction/% )
Al \4 Fe Si N H 0 Ti
6.40 3.98 0.06 0.02 0.014 0.006 0.002 0.17 Bal.
Bl 1 ZTi6AI4V 350G SR XS HA G (a) BABMSBHL; (b)BASHRZHA
Fig. 1  Microstructure of as annealed ZTi6Al4V titanium alloy (a)grain structure; (b) lamellar microstructure
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Fig.2 Schematic diagram of tensile test specimen
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Fig.3 Schematic diagram of fracture toughness specimen
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Table 2 Testing results of mechanical properties of ZTi6Al4V alloy at room temperature

Annealing parameters o./MPa o,/MPa 5/ % Ko/ (MPa - m'?) K,/(MPa - m"?)
700°C /2h/FC 782.74 860. 18 8.10 78.11 51.65
730°C /2h/FC 780.21 852.76 7.16 78.65 52.25
760°C /2h/FC 779.39 853.72 7.78 76.87 50.45
790°C /2h/FC 765.37 841.55 7.66 78.58 51.57
820°C /2h/FC 771.49 853.00 7.46 79.44 55.26
850°C /2h/FC 769.17 859.17 7.11 76.71 52.08
FC:furnace cooling
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Fig.4  Testing results comparison between K|,

and K, of ZTi6 A4V alloy
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Fig.5 Effect of annealing temperature on tensile properties

and fracture toughness of ZTi6Al4V alloy
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Fracture Toughness of ZTi6Al4V Casting
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Abstract: The theory of notch strength was used to judge the damage tolerance capability of ZTi6Al4V casting titanium alloy, for exam-

ple, the effect of annealing temperature on three-point bending fracture toughness. The results show that fracture toughness K, , which

o1
was tested by notched specimens,is not equal to the K|, tested by the standard testing method. But it was used to compare qualitatively
fracture toughness of casting titanium alloy with different annealing processes. The changing of annealing temperature can adjust
strength and fracture toughness of ZTi6Al4V casting titanium alloy. Samples annealed at 700°C and 800°C for 2h have better toughness,
the K, values are 78.11 MPa - m'?and 79.44MPa - m"?. They also have a relatively better match of strength and plasticity, that is
the yield strength is up to 782.74MPa and 771.49MPa, tensile strength reaches 860. 18 MPa and 853.0MPa, and the elongation rea-

ches 8.10% and 7.46% respectively.

Key words: casting titanium alloy ; annealing ; fracture toughness



