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Modeling of low-cyde and creep fatigue life for DZ125
smooth _specimens and small-hole components

ZHOU Tiarpeng', YANG Xiac guang',-SHI Duo qi',
HOU Guteang', CONG Perhong’

(1. School‘of Jet'\Propulsion, Beijing University of Aeronautics and Astronautics,
Beijing 100083, China;
2. Shenyang Aeroerigine Research Institute, Shenyang 110015, China)

Abstract: A low cycle fatigue and creep life prediction model of DZ125 was established
according to the fatigue and creep experimental life data of directionally solidified DZ125
smooth specimens. This model also considered the influences of crystal direction, average
stress, strain range, strainratio and the greatest stress on the life. Then, the relationship of
low-cycle fatigue and creep life between smooth specimens and smallhole components was
discussed, and a method was developed to predict the low-cycle fatigue and creep life of
DZ125 smalthole components from that of directionally solidified DZ125 smooth specimens.
The results show that, this model can predict comparatively the low cycle fatigue and creep

life, indicating that the error of life prediction results are about two times of dispersion

band.

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

creep; life model.
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Table 1 DZI125 smooth specimens test condition for LCF ( strain rate is 0. 005/ s)

/C ! % /s Re
20 16 0/ 0 - 10
650 45 1.6 0/0 - 10
760 45 16 0/0 - 10
12 0/0 - 10
850
45 1.6 0/0 - 10
0.6, 0.7,0.8, 1.2, 1.6,2.0, 3.0 60/0,0/60, 30/ 30 - 10
980
45 1.6 0 - 10
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Fig 1 Fatigue life predicted
results by SWTM model
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Table 2 Parameters of life model
4
760 C 850 C 980 C
A 45,762 140. 3 52.7312 ,
B 8.349 5 35.173 11.303 1 ,
m - 0.53464 - 0.430.14 =0.4354
n - 0.024986 - 0.357 84 —0:438 3 ’
980 C ,
760, 850 980 C;
10° : ; 2.5~
980 °C,SW TMBERY %54 Fi i ’
« Y i} 8.3 kN;
104 = Hi
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Table 3 Test scheme and records of test results

/ C /mm /s /kN N¢/
0 6.92~ 8.31 4 1433~ 24 213
760 1.3
120 7.10~ 8.30 3 458~ 2 449
0 5.12~ 8.00 6 380~ 15 695
850 1.3
120 5.15~ 6.60 3 355~ 1 150
0 2.46~ 4.71 4 652~ 20 980
980 1.3
120 2.53~ 3.15 3 200~ 1 911
900
4 =
12 =
—+=760C ~*~ 760C,120s S
10}k —A=850°C --°- 850%C,120s g
—*—980°C -4 980%,120s E 700
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Rt 500
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0 : f 4001(}’ 106 107 10°
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Fig 4 Relationshipbet ween max Fig 5 Smooth specimens creep life of CMSX 4
drag force and cyclic life superalloy single crystals compare
with notch specimens
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Fig 6 Stress distribution around hole
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Fig 7 Holes component life prediction
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