Ti-4Al-4Mo-2Sn

TIMETAL 550

HIGH-STRENGTH FORGING ALLOY

TIMETAL 550 is a high strength, forgeable alpha beta alloy. In the solution treated and aged condition, the alloy has superior
tensile and fatigue properties compared to TIMETAL® 6-4 combined with good elevated temperature tensile strength and
creep properties up to 750°F (400°C). TIMETAL 550 has applications in the aerospace industry, both as aeroengine and
airframe components. Typical applications include compressor discs and flap tracks. The alloy has also found applications in
high performance automotive engines. The alloy may be welded using contr olled electron beam or laser welding techniques.
Slow welding speeds and low cooling rates ar e necessary to achieve adequate weld properties. In sheet form, the alloy has
good superplastic properties and excellent balance of strength and toughness.

Table 1 Table 2
PROPERTY
Min. Max. English S|
Aluminum 3.0 5.0 Density 0.166 Ibin? 4.60 gcm?®
Molybdenum 3.0 5.0 Beta Transus 1787°F 975°C
Tin 1.5 2.5 Thermal Conductivity 4.35 Btu hr'' ft ' °F” 752 Wm'K"
Silicon 0.3 0.7 Specific Heat Capacity
Iron — 02 (930°F/500°C) 0.15 Btu Ib™ °F" 634 J kg K"
Fydogen ___ - N Y e D
Oxygen plus 2 Nitrogen ~ — 0.27 68-930°F (20-500°C) 54x10%inin"°F'" 9.7 x10°mm"°C"
Residual Elements, each — 0.10 Tensile Modulus
Residual Elements, total — 0.40 STA (Dynamic) 15.9-17.4 Msi 110-120 GPa
Table 3
Limit Dimensions Acceptance Ultimate Tensile 0.2% Yield Strength Elongation Reduction
Product Form in (mm) Standard Strength ksi (MPa) ksi (MPa) on 5D % in Area, %
Rod/Bar <1 in (<25mm) BS TA45 160 (1100) 139 (960) 9 25
1-4 in (25-100mm) BS TA46 152 (1050) 133 (920) 9 20
4-6 in (100-150mm) BS TA49 145 (1000) 126 (870) 9 20
Forging Stock <1in («25mm) BS TA47 160 (1100) 139 (960) 9 20
1-4 in (25-100mm) BS TA47 152 (1050) 133 (920) 9 20
4-6in (100-150mm) BS TA50 145 (1000) 126 (870) 9 20
Forgings <4 in (<100mm) BS TA48 152 (1050) 133 (920) 9 20
4-6in (100-150mm) BS TA51 145 (1000) 126 (870) 9 20
Plate 0.2-0.4 in (5-10mm) BS TA57 149 (1030) 130 (900) 9 20
0.4-1.0in (10-25mm)
1.0-2.5 in (25-65mm)

Table 4
Material Yield Strength Ultimate Tensile Strength Notch-Tensile Kic
(Heat Treatment) ksi (MPa) ksi (MPa) Ratio ksivin (MPavm)
Bar (Longitudinal) 144 (996) 160 (1101) 1.61 (K=3) 59-63 (65-69)
1.46 (K,=4)
Forging (Tangential) 145 (1002) 158 (1093) 1.42-1.63 (K=3) 52-64 (57-70)
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TIMETAL® 550 Ti-4Al-4Mo-2Sn

FIGURE 1 Table 5
Temperature °C Temperature °C . ° R .
10130 250 370 490 610 10130 250 370 490 610 Solution 1652 F/1hr per inch SeCt'o_n/AC
1 100 Heat Treatment ~ (900°C/1hr per 25mm section/AC)
1000 Ultimate Tensile Strength | '%° Aging Treatment  930°F/24hrs/AC (500°C/24hrs/AC)
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a) Effect of Temperature on Strength b) Effect of Temperature on Ductility UTS 0 2% YS Elongation
Condition ksi (MPa) ksi (MPa) %
As SPF'd 160 (1100) 132 (910) 12
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