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Influence of Hot Die Deformation Rates on Microstructure

and Mechanical Properties of TC18 Titanium Alloy

WANG Hua
( Navy Equipment Department, Xi’an 710021, China)

Abstract: The influence of die deformation rates (range from 2 mm/s to 10 mm/s) on microstructure and mechanical
properties of TC18 titanium alloy was investigated. The results showed that the low die deformation rate promoted the dynamic
recrystallization of TC18 titanium alloy. The basket-wave microstructure with broken grain boundary « phase was formed. The
fractography characterization showed ductility dimple and the forged sample possessed excellent ductility and K. fracture
toughness. While only the dynamic recovery occurred during high die deformation rate, which produced the basket-wave
microstructure with straightness grain boundary o« phase. The fractography characterization showed brittle cleavage and the
forged sample possessed low ductility and K. fracture toughness. The strength properties have insensitivity on the die deform-
ation rates.
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Fig. 1  Microstructure of TC18 titanium alloy bar
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Table 1 Chemical composition of TC18 titanium alloy bar ( /%)

Ti Al Mo A% Cr Fe C H 0 N

Bal. 5.15 4.97 5.03 0.99 1.01 0.02 0.001 0.08 0.004
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Fig.2  Microstructures of TC18 titanium alloy die forged at various deformation rates: (a) 2 mm/s, (b) 5 mm/s, (c¢)10 mm/s
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Fig. 3 Mechanical properties of TCI8 titanium alloy forged under different die deformation rates
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Fig. 4 SEM images of TCI8 titanium alloy fracture die forged at vari-

ous deformation rates; (a, d) 2 mm/s, (b, e) 5 mm/s,

(e, £)10 mm/s
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