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Modified Strain range Partitioning Method
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Nanjing U niversity of Aeronautics and-Astronautics, Nanjing 210016, China)

Abstract: According to the character that-for the high stréngth, low ductility alloys, the
inelastic_strains is\small and difficult to determine, a modified method of Strain Range
Partitioning ( SRP) was presented. Plasticity-and creep are not partitioned, and three basic
kinds of inelastic strain ranges are defiried in the modified SRP as follows: tensile plasticity—
compressive plasticity was designated as pp inelastic strain range, tensile plasticity and creep—
compressive plasticity/was designated as cp inelastic strain range and tensile plasticity—
compressive plasticity and creep was designated as pc inelastic strain range. T he linear
damage rule was applied to predict the life of cc type cycle that contains both tensile creep
and compressive creep. The modified SRP was evaluated for its ability to predict creep—
fatigue behavior of thermomechanically processed advanced nickel-base superalloy used for
turbine disks, Rene’95, at 650 . The result indicates that the predictive ability of the
modified SRP is better than SRP, and the prediction of the is mostly within a scatter band of

2 compared to the baseline test data.
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Table 1 Life predictions of the modified method for-pp type of cycle
Se Se
Aeto N, N, A€° Ny N,
SRP SRP
21 0.0220 203 159 1. 28 1. 28 27 0.012.00 1 629 1472 1.11 1.11
17 0. 0200 234 246 105 1. 05 255 0.011 0 5332 7472 1.40 1.40
18 0.\01L80 307 328 1. 07 1.07 29 0.0100 5158 10297 2.00 2.00
224 0.0160 415 561 1.35 1.35 30 0.0090 16215 1638 1.01 1.01
22 0.0160 461 442 104 1. 04 234 0.0090 19160 14453 1.33 1.33
240 0.016 0 463 436 1.05 1.05 235 0.0090 22364 23050 1.03 1.03
26 0.014.0 784 657 1. 19 1. 19 239 0.008 8 28697 14453 1.99 1.99
2 pc
Table 2 Life predictions of the modified method for pc type of cyde
Se Se
Aete N N, Ae° Ny N,
SRP SRP
6 0.0180 207 184 1. 12 1. 15 16 0.0100 3093 43839 1.56 >
11 0.016 0 209 171 1.22 1.25 238 0.0090 4619 2015 2.29 2.31
14 0.0160 219 236 1. 08 1. 11 222 0.014 0 224 505 2.25 2.39
8 0.0140 413 373 1. 11 1. 00 41 0.012 0 283 385 1.36 1.08
13 0.0120 846 673 1. 26 1. 09 253 0.010 0 1 397 1 868 1.34 2.10
241 0.0110 1940 1234 1. 57 1. 18

X SRP
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3 cp
Table 3 Life predictions of the modified method for cp type of cyde
S. S,
AE® Nt Ny A€’ Nt Ny
SRP SRP
245 0.0200 171 119 1.43 1. 02 38 0.0100 5013 6279 1.25 1.82
5 0.0180 255 170 1. 50 1. 13 233 0.010 0 6519 4551 1.43 2.98
10 0.0160 257 401 1. 56 1. 62 33 0.0100 960 9 9256 1.04 2.39
7 0.0140 748 701 1. 07 1. 26 237 0.0090 16418 6938 2.37 5.44
12 0.0120 128 9 2512 1. 95 1. 22 228 0.014 0 481 826 1.72 1.37
39 0.0110 178 1 2525 1. 42 1. 36 40 0.012 0 1 705 1485 1.15 1.80
4 pp.pc @
Table 4 Life predictions of the modified method for verification tests
S, S,
Ae® Nt Ny A€° Nt Ny
SRP SRP
34| 0.0130 526 1258 2.39 2.39 256| 0.018°0 60 284 4.73 >
191 0.0120 1138 1536 1.35 1. 35 252 0.014.0 194 945 4.87 6.09
pp 229( 0.0090 5277 7204 1-37 1. 37— pc 260| 0.014 0 646 660 1.02 <
247| 0.018 0 263 217 1. 21 1-32 259 0.012 0 1731 881 1.97 <
251| 0-0140 639 669 1. 05 2. 08 242 0.018 0 472 235 2.01 1.64
2621 0.0120 1086 1280 1. 18 > 246( 0.018 0 253 243 1.04 1.13
P 261] 0.0140 499 607 122 < |P 44| 0.0160 447 474 1.06 1.02
5 cc cc
Table 5 Life predictions of the modified method for cc type of cycle
S. S,
A€ Ny N, A€e® Ny N,
SRP SRP
1 0.0180 156 127 1.23 1. 06 227 0.014 0 455 280 1.63 1.49
2 0.016 0 238 218 1. 09 1. 15 223 0.012 0 945 538 1.76 1.50
32 0.0140 358 398 1. 11 1. 47 226 0.014 0 349 382 1.09 1.17
0.0120 959 693 1. 38 1. 40 225 0.012 0 464 536 1.15 1.23
0.0100 1215 786 1.55 1.53 23 0.018 0 110 148 1.34 2.44
15 0.0100 1288 1128 1. 14 1. 00 24 0.017 0 159 199 1.25 2.23
28 0.0180 115 104 1. 11 1. 10 20 0.016 0 301 291 1.03 1.71
31 0.0140 199 167 1. 19 1. 42 25 0.0150 282 416 1.48 2.63
230 0.0120 331 619 1. 87 1. 48
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