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Fig.1 Diagram showing the geometric details of V notch (a);
schematic of S-N fatigue sample under four point
loading (b)
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Table 1 Microstructure parameters and error range of Alloy 51 before and after thermal exposure
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Table 2  Average surface roughness for each condition
(Re/pm)

Gmekh  condions 12 3 4 Average
EDM, V notch 451 4.63 4.66 478 4.65
0 Shot peening 146 185 1.47 1.33 1.53
Electropolishing  0.29 0.20 0.25 0.31 0.26
EDM, V notch 472 5.03 5.04 482 4.90
10 Shot peening 2.03 208 2.14 222 2.12

Electropolishing 0.33 0.33 0.30 0.31 0.32

Depth below Surface/um
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Fig.4 Microhardness profiles of shot peening specimens before

and after thermal exposure
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Fig.5 Surface (a, c, €) and cross-sectional (b, d, f) SEM images of Alloy 51: (a, b) EDM, (c, d) shot peening, and (e, f) electropolishing
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Table 3 S-N fatigue results and data analysis for EDM, shot peening and electropolishing specimens

Exposure time/kh  Surface conditions ol /MPa  or/oo2  Increase in o relative to EDM/% Increase in og. relative to 0 kh/%
EDM 267 0.64
0 Shot peening 280 0.57 4.87
Electropolishing 290 0.62 8.61
EDM 310 0.81 16.1
10 Shot peening 320 0.75 3.23 14.3
Electropolishing 380 0.96 22.6 31.0
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Table 4 S-N fatigue results and data analysis for V notch (K=3.0) specimens

Exposure time/kh orl/MPa Increase in og_ relative to 0 kh/% orLlo0.2 K KKt Notch sensitivity factor, Q
0 173 0.42 154 051 0.27
10 190 9.83 0.50 163 054 0.32

Note: K =ap/on, Where op and oy, are S-N fatigue limit of the plane specimen and the notch specimen, respectively, and Q= Ks-1/K-1
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Effects of Varied Surface Conditions and Thermal Exposure on the Fatigue Properties
of a y-based Titanium Aluminide Alloy

Feng Bing, Huang Zewen
(Key Laboratory of Advanced Technologies of Materials, Ministry of Education, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: An intermediate-strength coarse grain p-TiAl based alloy Ti-46AI-5Nb-1W (at%) has been studied to assess the fatigue
properties under different surface conditions both before and after thermal exposure. Results show that although the majority of specimens
are fatigued under condition of omax < oo before thermal exposure, pre-yield crack initiation can still occur in coarse lamellar grains,
especially in soft orientation. Improvement of the surface quality in the coarse grain alloy for better fatigue performance is found to be less
effective in the coarse grain alloys than in the fine grain alloys. It has been also found that the embrittlement effects owing to oxygen
release and ordered phase formation caused by thermal exposure are not particularly considerable. On the contrary, the fatigue
performance is enhanced because of a long-term immersion of these specimens within warm air, where residual stresses are released and
defects become less harmful. The degree to enhance the fatigue performance is controlled by the surface quality. The coarse alloy exhibits
a relatively low fatigue notch sensitivity factor, which is only 0.27 before exposure and 0.32 after exposure for a VV-notch.

Key words: fatigue; y-TiAl based intermetallic alloy; fatigue notch sensitivity; thermal exposure
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