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Abstract

A computer software was developed for predictions of fatigue crack initiation life of
notched members under variable loadings. The software was constructed based on a new
fatigue life prediction method utilizing modified ¢- N curves, which can account for the
stress interaction effect. The effect of mean plastic strain on low-cycle fatigue life was
also incorporated in the software. The software can be utilized for the first step approxi-
mation when fundamental data of material fatigue properties are not available.
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[ mput the 10ad bistory file name to be analysed |

[ Input monotonic and oyclic properties of material J

Input fatigue properties
1

yes

no

Calculate roperties
using mechanmf properties

[

| input coeffictents for modification of €N curve |

1

Lm:meoompudnmnnlhmeﬂect? J

1o
.

[ mput absolute value of max. load in block loading |

Call LOCAL
load—-local strain approach used Neuber's rule used
1 T 1
Call DAMAGE

€—N curve modification and cumulative damage analysis

Do you calculate fatigue life yes
qain for another load value of
given load history type ?

Fig. 2 Process of fatigue life prediction
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(1) LOCAL
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( Input coefficients of load—-local strain relation

[ Calculate the peak values of load history

Call LCSTN
Calculate true strain history

6t = AP/ Ci+ 2(6P/2Cg)V/8
1

Call LCSTS
Calculate true stress history
A& = H0/E + 2(ho/2KN/2

Fig. 3 Subprogram LOCAL
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Fig. 4 Procedure for calculating local strain history
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Start

rlnput stress concentration factor J

Caloulate nominal stress history
S(1) = h*P()
1
Call NBSTR
Calculate true stress and strain history

AcAE = KEASAe
AE = Ac/B+ 2(AT/2K WA

Fig. 5 Subprogram NEUBER

Calculate the equivalent maximum
stress range, {Av)eq.max

}
Modification for £~N curve 1
1

Call LIFE
Cumulative damage analysis

Fig. 6 Subprogram DAMAGE
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PROGRAM : FATILIFE-1
THIS IS A PROGRAM FOR FATIGUR CRACK INITIATION LIFE PREDICTION

TYPB OF LOAD HISTORY = 7
TRANSMISSION
: DATA FILE NAME FOR LOAD HISTORY = ?
A:TRANS.DAT
OUTPUT FILEB NAME = ?
A:TRANS.OUT
INPUT MATERIAL PROPERTIEBS

INPUT NAMB OF MATERIAL = ?
MAN-TEN

MECHANICAL PROPBRTIES (MPa)

BLASTIC MODULUS = ?

203000 . .

YIELD STRENGTH (0.2%) = ?
322

TENSILE STRENGTH = ?
557

REDUCTION OF ARBA (X) = ?
67

TRUE FRACTURE STRENGTH = 7
910

FRACTURE DUCTILITY = ?
1.06

CYCLIC PROPEBRTIES
CYCLIC STRENGTH COEFFICIBNT = 7

1100.

CYCLIC STRAIN HARDENING EXPONENT = ?
0.19

DO YOU HAVE DATA FOR FATIGUE PROPERTIBS (Y/N) 7
Y

FATIGUE PROPBRTIES
FATIGUE STRENGTH CORFFICIENT =7
916
FATIGUE STRENGTH BXPONENT = ?
~0.095
FATIGUE DUCTILITY COEFFICIENT = ?
0.26
FATIGUE DUCTILITY EXPONENT = ?
~0.47
PRIMARY COBFFICIENT FOR MODIFICATION STRAIN-LIFE CURVE = ?
0.6
SBCONDARY COEFFICIENT FOR MODIFICATION STRAIN-LIFE CURVE = ?

0.5

DO YOU CONSIDER COMPRESSIVE MRAN STRESS BFFECT (Y/N) ?
Y

ABSOLUTB MAX. LOAD IN BLOCK LOADING (kN) = 7
71.2

CHOOSE THE ROUTINE TO OBTAIN TRUE STRESS AND STRAIN HISTORY
CASE 1: USING LOAD - LOCAL STRAIN RELATION AT NOTCH ROOT
CASE 2: USING NEUBER RULE

PRESS THE KEY 1 OR 2

DATA ON THE LOAD - LOCAL STRAIN RELATION AT NOTCH ROOT
e = P/C1 + (P/C2)%xx(1./D)

Cl (kN) = ?
6272
C2 (kN) = 7
296.7
D.= 7
0.39
NO. OF BLOCKS TO FAILURE = 10.6258600

DO YOU CALCULATE FATIGUE LIFE AGAIN FOR ANOTHER LOAD VALUE OF GIVEN LOAD
HISTORY TYPB (Y/N) ?

N

Stop - Program terminated.

Fig. 7 Example of program run
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