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Study on the Determinatioh of Design Coefficients
for Creep-Fatigue Damage Evaluation

" Takuya Yamashita *

Abstract

Since the creep-fatigue damage limit is usually dominant in‘the structural
design of FBR components, the improvement of the creep-fatigue damage
evaluation method is expected. In this study creep analyses of the following
structures are carried out to clarify the basic mechanism of elastic follow-up
due to creep relaxation of the FBR components and develop the calculating
methods of the elastic follow-up parameters precisely.

1) Creep analysis of a beam

2) Creep analysis of a cylindrical shell

3) Creep analysis of a bar with clrcumferentlal notch
4) Creep analysis of a cylindrical shell with fillet

Theoretical examinations on the elastic follow-up mechanism of the
structures are carried out assuming the Norton's law as a creep equation and
concrete calculating metheds of the elastic follow-up parameters for the
structures are developed. Validity of the methods was confirmed by FEM
analyses. | '

And the following knowledge is obtained in this study.

1) Structures exhibit transient elastic follow-up behavior in the initiai
stage of the creep relaxation and stationary behavior after that.

2) The transient behavior is caused by're—distribution of the localy
~distributed stress ahd not dependant on re-distribution of the grossly
distributed stress. |

3) The stationary behavior is caused by re-distribution of the grossly
distributed stress and the elastic fbllbw—up paremeter of the interaction
between local and gross re-distributions is calculated by multiplying the

elastic follow-up parameters which are calculated independently.

* Structural Engineering Section, Systems and Comnonents Development D1v151on,
O-arai Engineering Center
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Tableb. 1 Time Dependance of the Stress Amplification Factor Ko
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oM F E AR T
B fH IEHose I8 0 s IEAEREE I (R37)) | IBAEDEY
0y FERIE) | (Vb BRAT) Ko K2 e+ g, (X(36))
(hr) (kg/mm?) (kg/mm?) =0s0/ Osn (kg/mm?) K2/t
104 69, 7 33.6 2,07
108 53,2 30. 9
108 | 19. 0 49, 8 1. 46
107 7.1
10® 2.2
2) K= 2.13. n=50E4
B R F E MAig#r wia:UfL
1= B 0ose B 0ss SAERERE | 5 (RET)) | BhERE K
(9 VAR ) (volh fBEFT) Ko K27t gy (#(36))
(hr) (kg/mm?) (kg/mm?) =050/ Oshn (kg/mm?) K2/ a+D
10! 60. 7 33. 6 1. 81
10 31,1
10° 22. 1
43.9 1.29
104 13. 2
10° 7.5
10° 4.2
3) K= 213. n=TDEs
B R F E Mfi#tr FflfE
i R 871050 J577 0 sn AL PRE | IR (R(3T7)) | BAHEDREK
\ (V) FRAT ) (yulh fBYFT) Ks K27 =+ gy (#:(36))
(hr) (kg/mm?) (kg/mm?) =050/ Osn (kg/mm?) K327/ i=tD
1 93.7 t
10" 16.7
102 11. 4
41.2 1. 21
10° 7.9
10¢ 5. 3
10° 3T
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~ Table5. 2 Comparison of Predictions with FEM

Ty FEFVD A E R O 1 15 F =13 E F E Mzt

BHERFE | n - —— \
ar ar ar
3 2.81 2.47 2.8
K=1.33 | 5 3,39 3,53 3.4
7 3.77 4.33 3.7
3 4.58 4.41 4.0

K=213 | 5 6. 50 8. 14 5.7
7 7.96 11.81 6.7
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