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Effect of hydrogen treatment on microstructure and room
temperature deforming properties of TC4 Ti alloy
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Abstract: The microstructures and room temperature mechanical properties of hydrogenated TC4 Ti alloy under different
heat treatments were studied. The microstructures, composition of phase and the character of the fracture surface were
investigated by optical microscope, X-ray diffraction and scanning electron microscope (SEM). The results show that
hydrogen as stable element decreases the phase transformation temperature(7;) and promote the generation of
orthorhombic martensite ¢y, . When the alloys are quenched above 7 and in two phase temperature region, the yield
strength(o,) decreases dramatically and both the compressive strength and the limited deformation rate(ey, ) increases
due to the combination effect of martensite and hydrogen. The changes for specimens quenched over Tj exhibit more
obviously than in two phase temperature region. The deformation limit of specimen containing 0.44%H increases by 20%
while gy, decreases by 30%.
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Table 1 Chemical composition of TC4 bar (mass fraction, %)
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Fig.1 Effect of hydrogen on phase transformation temperature

of TC4 Ti alloy
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Fig.2 Microstructures of TC4 Ti alloy
after hydrogen treatment: (a) As received;
(b) 0.21%H, quenched at 900 C; (c¢)
0.21%H, quenched at 850 °C; (d) 0.44%H,
quenched at 850 C; (e) 0.44%H, quenched
at 810°C
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Fig.3 XRD patterns of hydrogenated TC4 Ti alloy: (a) As
received; (b) 0.21%H, quenched at 900 ‘C; (c) 0.44%H, 0.44 850 C,30min 5o 599 37
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Fig.4 Fracture surfaces of as-received alloys: (a) Shear zone;

(b) Tension zone
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Fig.5 Morphologies of fracture surfaces of 0.44%H TC4 alloy

after quenched at 850 C: (a) Shear zone; (b) Tension zone
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