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Forging Technology for Large Titanium Alloy Parts for Aircraft
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Abstract

Titanium alloys are sensitive to temperature due to their low heat capacity, which makes them easy to cool;
low thermal conductivity, which tends to cause greater thermal distribution; and the strong temperature
dependence of their flow stress during hot plastic deformation. Furthermore, the microstructure and mechanical
properties of forged titanium alloys are affected by the forging temperature. Thus, for the hot forging of
titanium alloys, it is important to control the temperature. It is, therefore, useful in the advanced forging design
of titanium alloys to consider using coupled thermal-plastic FEM analysis with improved temperature prediction
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Fig.1 Schematic illustration of forging process for aircraft
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(a) Landing gear part

(b) Jet engine part
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Fig.2 Appearance of forged titanium alloy products for aircraft
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Fig.3 Types and phase diagram of titanium alloys
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Table 1 f transus of titanium alloys

L. B transus
Alloy Abbreviation C)

Pure Titanium Ti 885
Ti-6A1-4V Ti-64 990 ~1,010
Ti-6Al1-28n-4Zr-6Mo Ti-6246 940 ~ 960
Ti-5A1-28n-2Zr-4Mo-4Cr | Ti-17 880 ~ 900
Ti-5A1-5V-5Mo-3Cr-0.5Fe [ Ti-5553 850 ~ 870
Ti-10V-2Fe-3Al Ti-10-2-3 800 ~ 820
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Table 2 Thermal properties of various alloys

Specific Thermal .
Temperature .. Density
Alloy ©C) heat conductivity (ke/m’)
(kg K)) | (W/(m'K))
RT 515 6.5 4,420
. 300 594 9.8 —
Ti-6Al-4v 500 635 12.0 -
700 736 15.9 -
Al allo RT 869 159 2,780
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Fig.4 Flow stress of Ti-6Al-4V alloy
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Fig.5 Microstructure of titanium alloy forgings
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