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Regression analysis method for superalloy stress relaxation process

FU Hurmin, WU Qiong
(Research Center of Small Sample Technology,
Beijing University of Aeronauties.and Astronautics;—Beijing 100191, China)

Abstract: Based on the linear_process.regression-analysis theory, a regression analysis
method for superalloy stress relaxation process was_put forward. Then the residual stress
regression equation and one sided low er-eonfidence-limit curve with high confidence level and
reliability were given.\ By ‘this method,~the stress relaxation process can be analyzed as an
integration and the lengthwise infornration of the residual stresses at different test times is
applied, therefore/the presented method not only has higher precision but also provides rea-
sonable estimates for-small sample sizes. Furthermore, the proposed method can avoid dis-
tortion of the relaxation curve in the traditional method especially when the sample size is

very small.
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Table 1 Residual stress data for superalloy GH145
0,/ MPa
t/h 1 2 3 4 5
8 294 296 293 300 296
24 293 294 290 298 294
56 289 291 290 296 292
120 289 290 289 296 291
240 288 289 289 296 291
500 288 287 2388 296 290
1000 287 288 288 296 289
2000 287 285 288 296 289
3000 287 283 287 295 288

5000 286 283 285 296 287
10000 285 278 284 295 286

GH 145

#=57004- 0.0052x
,GH 145

6.(t) = 298.9807:

(41)  (42),GH145

-0.0052

0°(t) = 6.0342+ 0.2837Int+ 0.13311In"

(50)  (55), GH145
90% 999%

yruw(t) = 5.7004— 0.0052Inz—- (1.9759 x
10 °In% - 5.7226 x 10 °Int+ 1.9044 % 1073)7

1 . , 1
, GH 145
90 % 99%
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