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Fig. 1 Geometric model of the Ti6AI4V titanium alloy sample
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Tab. 1 Thermophysical parameters related to temperature of the Ti6AI4V titanium alloy

HIPERERE L
25 200 400 600 800 920
PR (W-m?-K) 6.7085 2 8.3626 5 10.682 8 12.6755 15.162 2 16.4327
el (3 kgt K*) 550 569 612 655 698 646
¥ B /GPa 112 104 92 76 56 42
TP 0.34 0.34 0.37 0.39 0.41 0.42
PP R (1K) 6.3x10° 9.2x10° 9.9x10° 1.1x10° 1.2x10° 1.2x10°
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Fig. 2 Settings of boundary conditions
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Fig. 3 Schematic diagram of the method for solving pore volume
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Fig. 4 Evolution of the relative volume of the pore under different HIP pressures
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Tab. 2 The final relative volume of the pore under different HIP temperatures and HIP pressures %
) H71/MPa
R HEEC
20 80 100 120 140 160
800 94.84 35.88 20.81 11.65 11.65 3.69
830 79.08 5.39 191 0.81 0.81 0.31
860 71.00 1.19 0.52 0.28 0.28 0.13
890 11.11 0.079 0.045 0.030 0.030 0.015
920 5.51 0.043 0.025 0.015 0.015 0.008
950 3.97 0.036 0.020 0.013 0.013 0.006
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Fig. 5 The influence of HIP process parameters on the change rate of relative volume of the pore
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Fig. 7 Closure behavior of the pore during hot isostatic pressing at different times
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Influences of Temperatures and Pressures on the Pore Closure Behavior
During the Hot Isostatic Pressing Process of Ti6Al4V Titanium Alloy

QIE Xi-wang"? LI Wen', YIN Ya-jun', XU Qian®, NAN Hai’, ZHOU Jian-xin"

(1.State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology, Wuhan
430074, Hubei, China; 2. Beijing Institute of Aeronautical Materials Co., Ltd., Beijing 100094, China; 3. School of Mechanical Engineering,
Wuhan Polytechnic University, Wuhan 430023, Hubei, China )

Abstract:

The effects of HIP temperature (800-950 °C ) and pressure (20-160 MPa) on internal pore closure in a titanium
alloy casting were investigated via numerical simulation. Key process parameters influencing pore closure
were systematically analyzed. Taking the HIP condition of 920 °C /140 MPa as an example, the pore closure
behavior was further examined across different HIP stages. The results indicated that complete pore closure
was achieved when 7' = 890 °C and P = 80 MPa. Within this parameter range, HIP pressure exhibited a more
pronounced regulatory effect on pore closure compared to HIP temperature. Additionally, the pore volume
underwent drastic contraction during the heating and pressurization stage (Stage I), which was identified as
the dominant phase for pore closure.
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titanium alloy; hot isostatic pressing; pore closure; temperature and pressure; relative volume
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