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Generation of Pseudo-Random Load Waves and Preliminary Study
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Abstract

Pseudo-random load waves for fatigue testing were generated by personal computer simulation
and preliminary study was performed on the growth behavior of surface fatigue crack under
random ladings. The closure behavior and growth rates of surface fatigue crack were significant-
ly influenced by the characteristics of random waves. It was also found that the growth rates of
surface fatigue crack under random loadings could not be always described by the effective stress
intensity factor based on the concept of crack closure.
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This program ig for generating randon eignal.
<¢ Compile & link by RM-Fortran >>

IMPLICIT REBAL#8(A-H, 0-Z)

DOUBLE PRECISION LL,XN,XX,RR, RANDM

COMMON /GEN/NOB, FRBQ(1100), PHI(I!OO) A(1100),FL(2),PH(2)

* Vuriable

INPT.DAT ; lnput data file nénme
RAND.DAT ; Output file nane (randen signal)
PRAK.DAT ; Output file name {peak)
NC ; Characteristic of power spectral density fn
Marrow band or Wide band P.S.D.
2, Two peaks P.S.D.
NP ; No. of peaks to be generated
FL Low limit frequency
FH High limit frequency
1/71 Tine interval
N Ro. of grids
RANDM Randon number
& Format of input data file ’INPT.DAT'
NP, NC, TI, F1{1), FH(1), [FL(2), FH(2))
OPEN(4, FILE = 'INPT.DAT’, STATUS = ’0LD')
OPEN(5, FILE = 'RAND.DAT', STATUS = 'NEW')
OPEN(6, FILE = 'PRAK.DAT', STATUS = 'NEW')

READ(4,%) NP
RBAD(4,%) NC
READ(4,%) TI

DO 10 M=1,NC
READ(4,%) FL(M)
READ{(4,%) FH(M)

CONTINUE

NE=50#NP
PI=3.141592
M=M-1
XN=566387.
HM=2, $%42
AA=5.¥%13

N=INT(NP*(FH(M)~-FL(1}}/{4.%FRB(M)}}

DELF={FH{M)}-FL(1))/FLOAT(N)

Do 20 I=1,N
FREQ(I)=FL{1)+{(FLOAT(I)-0.5)}*%DELF

This routine generates random nusbers having uniform
distribution by the multiplicetive congruential method

LL=IDINT(AA*XN/RM)
XX=XH

RR=RM/XX
XN=AA-RR*LL
RANDM=XN/RR
AN=ANEXX

PHI(1)=2.*PT#RANDM
A(1)=(2.%DELF)*%0.5
CONTINUR

1F(NC.EQ.1) GOTO 40
00 30 I:1,N
IF(FREQ(1).LT.FH(1)) GOTO 30
[F(FRRQ(I).GT.FL(2)) GOTO 30
A(1)=0.
CONTINUE
CONTINUE
Lt
SUMO=0.
D0 100 1=1,NB
SUM=0.
Do 50 J=1,
SUM= SUM#A(J)‘COS(Z *PIXFREQ(J)*FLOAT(1)/TI+PHI(J))
CONTINUE
WRITE(5,*) I,SUM
IF(1.NE.1) GOTO 60
SIGN=SUM
CONTINUE
DELX=SUM-SUMO
IF(SIGN.LT.0) GOTO 70
1F(DELX.LT.0) GOTO B8O
GOTO 90
1F(PELX.GT.0) GOTO 80
GOTO 90
CONTINUE
WRITE(6,%) L,SUMO
1F(L.GE.NP) GOTO 110
SIGN=-1.%51GN
L=Ll+]
CONTINUE
SUMO<SUM
CONTINUE

CLOSE(4)
CLOSE(5)
CLOSE(8)

sTol
END

. 2 Computer program for random wave genera-

tion
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Fig. 11 Predictions of surface fatigue crack growth
under random loadings based on the predict-
ed effective stress intensity range-pair
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