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Fig.1 Microstructures of Til7 alloy obtained through different cooling ways: (a) water quenching,

(b) air cooling, and (c) slow air cooling
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Table 1 Mechanical properties of Til7 titanium alloy with different cooling ways

Thermomechanical Yield strength/

Ultimate tensile

Reduction of

processes MPa strength/MPa Elongation/% area/% Kic/MPa m**
Water quenching 1098 1141 11.0 24.0 75.3
Air cooling 1114 1187 9.3 16.5 71.0
Slow air cooling 1111 1163 10.0 19.0 83.5
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Fig.2 Fracture surfaces of Til7 alloy with different magnifications: (a, b) water quenching, (c, d) air cooling, and (e, f) slow air cooling
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Fig.3 Crack propagation paths of Til7 alloy obtained through different cooling ways: (a) water quenching,

(b) air cooling, and (c) slow air cooling
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Table 2 Comparison of fracture toughness values obtained from experiments and the prediction model for Til7 alloy

prepared with different cooling ways

Thermomechanical processes Experimelzlr;t/ M0d6|1/,2 . InFrinsic 12 . Ex.trinsic 12 Error/%
MPa m MPa m contribution/MPa m contribution/MPa m
Water quenching 75.3 79.4 75.8 3.6 5.5
Air cooling 71.0 74.7 70.0 4.7 5.2
Slow air cooling 83.5 81.9 72.5 9.5 -1.9
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Fracture Toughness and Its Prediction Model for Til7 Titanium Alloy
with Basket-Weave Microstructure

Ji Shengli*?, Zeng Weidong®, Shi Xiaohui', Zhang Saifei
(1. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
(2. Shaanxi Hongyuan Aviation Forging Company LTD, AVIC, Xianyang 713801, China)

Abstract: The fracture toughness and fracture behavior of Til7 titanium alloy with basket-weave microstructure were studied. The results
show that fracture toughness is attributed to two major factors, namely the crack path tortuosity (extrinsic part) and plastic deformation
work along the crack path (intrinsic part). Good plasticity and tortuous crack propagation path are both favorable to improve the fracture
toughness of Til7 alloy. Moreover, based on the power theory, a fracture toughness prediction model was built, whose prediction error was
within 6%. In addition, by analyzing the prediction results of this model, it can be found that the contribution of plasticity work to the
fracture toughness of Til7 alloy is the major part, which occupies over 80%. The contribution of crack propagation tortuosity to the
fracture toughness of Til7 alloy, however, is the minor part, which is within 20%.
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