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Experimental analysis of low cycle and creep fatigue for
directionally solidified DZ125 with a hole
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Abstract: A /low-¢ycle/ creep fatigue test was conducted for directionally solidified
DZ125 component-with a hole under high temperature conditions. The purpose of this test
was to simulate hollow turbine rotor blade for film cooling of aeroengine. T he test scheme
was planned according to geometric characteristics, temperature and load conditions of hollow
turbine rotor blade. T he test scheme and test results were described, covering service life a-
nalysis, crack expansion analysis and metallographic analysis. The results show that holes’
stress corrcentration and creep are major contributing factor to the damage of components,

and electric discharge machine (EDM) hole features is decisive to the crack initiation.

Key words: aerospace propulsion system; DZ125; directionally solidified; fatigue;

creep; life
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1
Table 1 Test scheme and records of test results
/C / kN / mm /C /s /N /N
1 760 0. 38~ 8. 31 1.29~ 1.33 758~ 760 0 1035 1 433
2 760 0.34~ 7. 69 1.26~ 1.30 755~ 760 0 1690 1 838
3 760 0.24~ 7.26 1.30~ 1.33 755~ 763 0 8 500 8 710
4 760 0.24~ 6. 92 1.27~ 1.33 755~ 760 0 23 890 24 213
5 850 0. 67~ 8. 00 1.21~ 1.25 849~ 850 0 345 380
6 850 0.33~ 7. 83 1.18~ 1.28 841~ 850 0 780 903
7 850 0.33~ 6.58 1.29~ 1.30 850~ 853 0 3325 3528
8 850 0. 30~ 6. 00 1.27~ 1.30 850~ 870 0 682 961
9 850 0.26~ 5. 95 1.26~ 1.28 845~ 855 0 3990 4 760
10 850 0.27~ 5. 12 1.30~ 1.38 845~ 859 0 12 650 15 695
11 980 0.38~ 4. 71 1.30~ 1.38 970~ 980 0 485 652
12 980 0. 36~ 3.92 1.27~ 1.33 978~ 981 0 770 1 134
13 980 0.33~ 3. 11 1.29~ 1.31 978~ 980 0 3774 3 926
14 980 0. 36~ 2. 46 1.28~ 1.31 975~ 981 0 20458 20 980
15 850 0. 40~ 6. 60 1.25~ 1.30 845~ 853 120 309 355
16 850 0. 40~ 6. 00 1.32~ 1.32 845~ 855 120 533 609
17 850 0.40~ 5. 15 1.25~ 1.26 845~ 855 120 967 1 150
18 760 0. 40~ 7. 10 1.27~ 1.30 755~ 763 120 1 000 1 204
19 760 0.35~ 7.75 1.15~ 1.25 755+ 765 120 2327 2 449
20 760 0. 35~ 8.30 1.20~ 1.30 755~ 760 120 360 458
21 980 0.30~ 3. 15 1.20~ 1.30 975~ 980 120 232 243
22 980 0. 30~ 2..96 126~ 1.27 975~ 980 120 179 200
23 980 0.-35~ 2.\53 1.23~ 1.30 975~.983 120 1700 1911
(2) 1 mm, 3 4
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