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Synopsis

In case of the determination of residual stresses in plates by the curvature or the strain gage method,

the formulae for computation of principal stresses are the solution of Volterra’s integral equation of the

1st kind. In this paper numerical solution of the integral equation by Maclaurin’s and Newton-Cotes’s

formulae are investigated on practical examples, basic programs for computation of residual stresses and

some examples of measurements are shown,
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C % FORTRAN PROGRAM RCV 0010
C DETERMINATION OF RESIDUAL STRESSES IN PLATES BY CURVATURE METHOD RCV 0020
C #x MAIN PROGRAM RCV 0030
C sk PREPARATION RCV 0040
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200 CONTINUE RCV 0330
¢ #* OUTPUT RCV 0340
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1 (Z (1), CKPX(I), CKPY (I), RCV 0351
2 ZM (D), UX (D), UY (I), SGMX (), SGMY (D), I1=3, N) RCV 0352
6000 FORMAT (1H1/1HO, 10X, 3HNO., A5, 1H~, 14/ RCV 0360
1 1HO, 10X, 2HH=, 0PF6.3, 5X, 3HYE=, 1PE10.3, 3HPN=, 0PF6.3/ RCV 0361
2 1HO, 12X, 1HZ, 10X, 4 HCKPX, 11X, 4 HCKPY, RCV 0362
3 10X, 2HZM, 11X, 2HUX, 13X, 2HUY, 12X, 4 HSGMX, 11X, 4 HSGMY/ RCV 0363
© 4 (1H, OPF153, 1P2E153, 0PF114, 1P4E153)) RCV 0364
C #xx  GOING ARROUND AGAIN RCV 0370
GO TO 10 RCV 0380
C = FINISH RCV 0390
+ END RCV 0400
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C #+ SUBPROGRAM RSV 0010
C NUMERICAL SOLUTION OF VOLTERRA EQUATION RSV 0020
SUBROUTINE VLTREQ (N, CK, FD, U) RSV 0030
C s PREPARATION RSV 0040
. DIMENSION CK (150, 150), FD (150), U (150), P (5, 5) RSV 0050
PQ, D= RSV 0060
P @G, D= 9/ 8. RSV 0070
P @3 2= 6/ 8 RSV 0071
P(@3,3)= 9/ 8 RSV 0072
P {4, )= 13/ 12, RSV 0080
P4, 2= 11/ 12 RSV 0081
P @4, 3)= 1./ 12 RSV 0082
P4, )= 13/ 12 RSV 0083
P (5, 1)=1375./1152, RSV 0030
P (5, 2)= 500./1152, RSV 0091
P (5, 3)==2010./1152, RSV 0092
P (5, 4)= 500./1152. RSV 0093
P (5, 5)=1375./1152. RSV 0094
C #+ COMPUTATION RSV 0100
DO 100 I=3, N RSV 0110
SKU =0. RSV 0120
IF (I .GE. 4) GO TO 10 RSV 0130
PCK =CK (I, I) RSV 0140
GO TO 60 RSV 0150
10 IF(I-5) 30, 20, 40 RSV 0160
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20 SKU =P (1, 1)+CK (I, I-1)*U (I- l)+SlCU RSV 0170
30 PCK =P(1, IxCK(, I) RSV 0180
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SKU =(P (3, D}CK (I, I*U ()+F (3, 252k (1, T+ 14U J+1) RSV 0250

1 +P (3, 3)*CK (I, J+2)*U (J+2))+SKU RSV 0251

200 CONTINUE RSV 0260
50 DO 300 J=1, M RSV 0270
JJ =1-MD-3+. RSV 0280
SKU=P (MD+3, J)*CK (I, J))*U (J)+SKU RSV 0290

300 CONTINUE RSV 0300
PCK =P (MD+3, MD+3)*CK (], I) RSV 0310

60 U (D)=(FD (I)-SKU)/PCK RSV 0320
100 CONTINUE RSV 0330
C s+ FINISH RSV 0340
RETURN RSV 0350

END RSV 0360
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