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A Study on the Fatigue Crack Growth Behavior in Ti-6Al1-4V Alloy(I)
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Abstract : Fatigue crack growth behaviour of Ti-6Al-4V alloy is investigated in air and salt solution environment at
room temperature and 200°C. Fatigue crack growth rate is known to be fast for the formation of corrosive product in
hot salt environment. For the effect on corrosion fatigue crack growth behaviour of region II, fatigue crack growth rate
in atmosphere had a little gap to both case, 200°C and room temperature. However, it showed very fast tendency in
salt cotrosive atmosphere, and it was remarkably accelerated in 200°C temperature salt environment. When 4K was
approximately 30MPazVm, fatigue crack growth rate had a little difference between at room temperature and at 200°C
high temperature, however in case of salt corrosive environment, the room temperature was 3.5 times faster and 200°C
high temperature for 16 times than air environment respectively.
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Table 1. Chemical compositions of Ti-6AI-4V alloy (+ unit : ppm)
Element | AL | V| C | Fe [N [ H!| O/

wtL% 6.1 ﬂ 39 1012 ) 018 0.\0}75* 0.11 | Bal
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Fig. 1. CT Geometry (unit :mm)
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(a) Corrosion fatigue test and the rest equipment

(b) The shape of high temperature chamber
Fig. 2. Corrosion fatigue test system
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Fig. 3. Optical micrograph of microstructure

Table 2. Mechanical properties of Ti-6Al-4V alloy at various

temperatures
Mech. o, (MPa) UTS (MPa) Elongation (%)
Prop. Micro structure { Micro structure | Micro structure
Temp.(* tlufm| 1 o|m|r1 ] o] m

2L | 843973 {1063 905 | 1022(11187) 20 | 19 | 14

2000C | 628 | 694 | 862| 736 | 818{1031} 19 | 18 | 15
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Fig. 4. daaN - 4K of bimodal microstructure (I} for different
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