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Development of Integrated Fatigue Strength Assessment System

Jun-Hyub Park and Ji-Ho Song
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Abstract

An integrated fatigue strength assessment system was computerized. The system developed consists of 9
modules: user interface, cycle counting, load history construction, data searching, fatigue properties
estimation, fatigue data analysis, true stress and strain analysis, expert system for crack initiation life
prediction, fatigue crack initiation and propagation life prediction. Fatigue strength database also was
included in this system. The fatigue expert system helps a beginner to predict a fatigue crack initiation life in
fatigue strength assessment. The expert system module in this system is developed on the personal computer
by using C language and UNIK, an expert system developing tool. To evaluate the system, the results of test
under variable loading of SAE and failure data from a field were analyzed. The evaluation show that the
system provided fatigue life prediction within 3 -scatter band and gave reasonable predictions. To get more
accurate predictions of fatigue life without fatigue propert ies, we recommend utilizing the system along with

the fatigue strength database.
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Fig. 1 Procedure of fatigue strength assessment
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Fig. 2 Configuration of fatigue life prediction system developed
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Fig. 3 Initial screen of the fatigue strength assessment
system developed
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Fig. 4 Procedure of fatigue crack initiation life prediction in the system developed
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Table 1 Mechanical properties of Man-Ten and RQC-

100
Man-Ten RQC-100
Yield Strength 322 MPa 80S MPa
Tensile Strength 577 MPa 852 MPa
Reduction of Area 67 % 44 %
True Fracture Strength 990 MPa 1100 MPa
Fracture Ductility 1.06 0.58
Strength Coefficient 998 MPa 1150 MPa
Strain Hardening 021 0.068
Exponent
Elastic Modulus 206 GPa 208 GPa
Cyclic Yield Strength 330 MPa 620 MPa
Cyclic Strength 1020 MPa | 1275 MPa
Coeflicient
Cyctlic Strain 0.18 0.13
Hardening Exponent ’

Table 2 Fatigue properties of Man-Ten and RQC-100

g .

Man-Ten | RQC-100
Fatjgue Strength Coefficient | 915 Mpa } 1160 MPa
Fatigue Strength Exponent -0.095 -0.075
Fatigue Ductility Coefficient 0.26 1.06
Fatigue Ductility Exponent -0.47 -0.75
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BE HHe o, ¥ 11-2)9 AEe H2EH F
A RES AEIE ASE, 53 e AEV)
AlzElo] AAH Foh
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o ZFF Atgol WFAKAIST) HE2ZE=E
AEE A%E F, Aol Zi v HEZAHEA
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Case 4 : Case 1 3} A Zon gFojdozH
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Table 3 Given design data for fatigue life prediction
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Material AISI 4150 or 4340H FolHZ AlRSlE HEAEHINE o= AE A

Heat treatment Annealing £407 AL 7MEdlttE AL 4 F71 o], =

Surface treatment Fine grinding 7] BAGANA HFHoR o]&F F7} e ®

Tensile strength 703 MPa gt ole}, 35 o]¥ el dHojE o] A Fo
Blocks to failure 7,000 Blocks T BEERSE F AR JAHY.

Table 4 Fatigue life prediction results for the shaft showing in Fig. 7(a)

Expert Fatigue properties . . .
Case system estimation method Load History Predicted life Predicted life / Real life
used (blocks)
module used
Casel | Used | FotigueDatabase Real 4,063 0.58
System One
. Real
Case 2 Used Estimation Module One 1,265 0.18
Not Fatigue Database Real
Case 3 Used System One 10,403 1.49
Fatigue Database Simulated
Case 4 Used System Random Load 2,936 0.42
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