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 The Effect of Temperature and Microstructure on High Temperature
Fatigue Crack Propagation Property in Ti-3A1-2.5V Alloy
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ABSTRACT

| To determine the effect of temperature and microstructure on the fatigue crack
propagation behavior in Ti-3Al1-2.5V alloy, experimental investigations have been carried
out with the specimens of different temperatures and different volume fractions of prime
@ -phase. The temperatures employed were room temperature, 200C, 300C and 400C
under the same frequency of 20Hz. To obtain the different volume fractions of the' primary
@ -phase, specimens were solution - treated at o + # and above the A region.

From the experimental results, following conclusions were - obtained. (1) 4Ky was
observed to increase with the less volume fraction of the primary o -phase. (2) As the
temperature increased the da/dN became greater while the material constant, m, decreased
as temperature increased. (3) Microstructures having more primary o -phase showed
higher strength at the high temperatures.
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Table 1 Chemical composition of Ti-3Al-
2.5V alloy '
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Table 2 Heat treatment conditions

Element|Al| VI N{C | H |Fe{ S| REM | Ti
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Table 3 Fatigue test conditions

Fig.1 Geometry of tension specimen
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(e) Microstructure of S.H.T. at 880°C(>400),
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Fig.4 Optical micrograph of microstructures
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Table 4 Heat treatment conditions for Ti-3Al

~2.5V alloy and volume fraction of
a phase :
Heat Treatment Volume Fraction
Condition of @ Phase (%)
950°C(1hr) — W.Q. o5
— 500°C(3hrs) — A.C.
940°C(lhr) — W.Q. 4
— 500°C(3hrs) — A.C.
900°C(1hr) — W.Q. 63
— 500°C(3hrs) — AC.
830°C(1hr) — W.Q. 70
— 500°C(3hrs) — AC.
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Fig.5 Yield strength vs. temperature in Ti-
3AI-2.5V alloy, solution heat treated
condition of 950°C ~880°C, respectively

Table 5 Mechanical properties of Ti-3AI-2,5V alloy at various test temperatures and solution

heat treatment conditions

l\gech. oys (MPa) U.T.S.(MPa) % Elongation
TOP.
Test Solution Heat Treatment Temperature (C)
. 950 | 940 | 900 | 880 | 950 | 940 | 900 | 880 | 950 | 940 | 900 | 880
room ternp. 760 | 740 | 750 | 730 | 850 | 850 | 840 | 820 { 183 | 19.1 [ 19.9 | 205
200 431 | 482 | 510 | 527 | 540 | 575 | 602 | 617 | 245 | 248 | 251 | 255
300 425 | 430 | 440 | 455 | 535 | b40 | 530 | 540 | 21.3 | 215 | 216 | 219
400 409 | 411 | 420 | 422 | 508 | 506 | 509 | 512 | 19.3 | 197 | 20.0 | 203
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Table 6 C, m and 4Kth values of each

specimen
Solution 4Ks, .
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\/— .
Treatment (MPa ¥ m) Temp. C m
Temperature at room )
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;f’z;‘ 279x10™ | 30
940 41 20 | 210x10™ | 31
200 | auxi™ | 29
40| Lx10" | 27
T 15x10™ | 32
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