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‘THE VALUES DECLARED IN THE PARAMETER STATEMENT BE!

MXPOI = MAXIMUM NUMBER OF NODES IN THE MODEL
MXELE = MAXIMUM NUMBER OF ELEMENTS IN THE MODEL

conooooonoo0oo0o0O0

INTEGER*4 NTS,NTS1,TV,ITVR,ITS
c
10 WRITE(6,20)
20 FORMATU, * PLEASE ENTER THE INPUT FILE NAME:")
READ(S, "A)', ERR=10) NAME1

OPEN(UNIT=7, FILE=NAME1, STATUS="OLD", ERR=10) -

c
25 WRITE(G,")
'WRITE(6,")' DO YOU WANT TO CREAT NEW INPUT Fil
- *(YES:1,NOO):*
READIS,") INEXT
IFINEXT.EQ.0) GO TO S0
IFINEXT.NE.1) GO TO 25

READ(S, "(A)', ERR=30) NAME4
OPEN(UNIT=10, FILE=NAME4, STATUS="NEW", ERR=30}
c
50 WRITE(6,60)

OPEN(UNIT=8, Fﬁ.E-NAMEZ.STATU&-
c
€ READ OUTPUT-PLOT FILE FOR HEAS

: TIME DATA IS MISTAKE. *****
A FILE FOR THERMAL STRESS ANALYSIS

\TU, * DO YOU WANT TO PREPARE DATA FOR THERMAL STRESS',
* ANALYSIS 79
ITE6,128)

T(10X,'NO: -2 , MAX HEAT FLUX: -1 , FINAL TIME STEP: 0 =)

IALYSIS:" r||
READSS, "AY', ERR=! 'L
OPEN(UNIT=11, F
END IF

S, STATUS="NEW", ERR=129)

u READ(1) TEXT

mmm“ﬁ%f INYNT EENT.

HWMHEPMWM

°‘;;:~;-;3ﬂﬂﬂa\anim RBETTETTA ¢

IF(IPT.NE.1) GO 'I'O
87 WRITE(6,90)
90 FORMAT(, * PLEASE INPUT THE PLOT FILE NAME :: *)
READ(S, (A)', ERR=87) NAME3
OPEN(UNIT=9, FILE=NAME3,STATUS='NEW", ERR=87)
c
c
C  READ TITLE OF COMPUTATION:
4
95 READ(7,") NLINES
DO 100 ILINE=1,NLINES
READ(.1) TEXT
1 FORMAT(20A4)
100 CONTINUE

c
C  READ INPUT DATA:
c

READ(7,1) TEXT
READ(7,*) NPOIN, NELEM

NNODE=4

READ(7,1) TEXT
READ(7,*) DEN, SH,TK H,Q, QS T

WRITE@,AI)* **** MATERIAL PROPERTIES *****

FIS=FT-NTS'TS
IF(FTS.GT.0.00+00) NTS=NTS+1
WRITE,")
WRITE(S, ) Number of Time Steps ='NTS
145 WRITE(G,"A))' INPUT RANGE TIME STEP FOR PRINTING OUTPUT DATA'
READ(S.*, ERR = 145) TV
IFITV.EQO) TV = NTS
WRITE®, )
WRITEBA) * *** Time History ****
WRITE®,147) STFT
WRITE®,148) TS,V
147 FORMAT( Starting Time ='F10.4,, Final Time ='£10.4)
148 FORMAT( Time Step ='F10.4,, Range Time Step o print ="
- -
WRITE®,")
Remarks: FTS is the final time step

NTS is the numbers of time step
TV is the interval time for printing results

aooo0o0

mM=0

m=0

LB=0

L4=0

READ(,1) TEXT

DO 140 IE=1,NELEM



cooo0o

c
c
c

o

READ(7,") |, (INTMAT(J), J=1,4), (LTYPE(,K), K=1,3),
S (NGFACE(LL), L=1.4), (NFACE(LM), M=1,4)
IFLNEIE) WRITE(6,150) IE

150 FORMATU, * ELEMENT NO.., 5, * IN DATA FILE IS MISSING')
IFINEIE) STOP
IFLTYPE(,1.EQ.1) LTI =1
IFLTYPE(,2.EQ.1) LT2 =1
IFLTYPE(3.EQY) LT3 =1

140 CONTINUE
WRITE(S,160)
WRITE(®,160)

160 FORMATY, THE F.E. MODEL INCLUDES THE FOLLOWING',
® * HEAT TRANSFER MODE(S):',
* I} - HEAT CONDUCTION ()
IFILTL.EQ.1) WRITE(6,170)
IFLT1.EQ.1) WRITE®,170)

170 FORMAT( * - INTERNAL HEAT GENERATION 9
IFLT2EQ.1) WRITE(6,180)
IFLT2EQ.1) WRITE(®,180)

180 FORMAT( * - SPECIFIED SURFACE HEATING )
IFLT3EQ.1) WRITE(S,190)
IFLT3EQ.1) WRITE(®,190)

190 FORMAT( * - SURFACE CONVECTION %)
WRITE®,*)

THE FINITE ELEMENT MODEL CONSISTS OF', 15,
- * NODES AND", I5,' ELEMENTS ***)

ESTABLISH ALL ELEMENT MATRICES ASSOCIATED WITH THE
HEAT TRANSFER MODES AND ASSEMBLE THEM FOR SYSTEM
THE FORM NEEDED FOR MINIMUM MEMORY REQUIREMENT:

WRITE(@.440)
440 FORMATU; *** ESTABLISHING ELEMENT MATRICES AND:,
* " ASSEMBLING ELEMENT EQUATIONS *** )
WRITEG, )
WRITE, A1) *** SOLVING ***"
VR = IV
s=0

START DO-LOOP OF TIME STEP
DO 800 [TS=1,NTS
CCHANGE SYSQ TO TEMP

IFITS.GT.1) THEN
DO 445 I=1NFOIN
TEMP() = SYSQM)
445 CONTINVE
END IF
DO 450 |=1.NPOIN
SYSQM = 000400
SYSK() = 0.00+00
450 CONTINUE
c
CALL TETRA(MXELE, MXPOI, NELEM, INTMAT, COORD, TS, DEN,
SH, H, Q, GS, T, LTYPE, NFACE, NGFACE, NNODE,
J TEMP, TX, SYSK, SYsQ ) r‘

SOLVE THE SOLUTION OF THE TRANSIENT PROBLEM v
CALL SOLVETRA( MXPOI, NPOIN, IBC, TEMP, SYSK,

I TMAX, TMIN, NMAX, NMIN )
IFITSEQNTSY) TS = FTS

WRITE(6,496)
49 FORMAT(' Time step = "I8)

51

»waw
WRITEG,AY) * *** TEMPERATURE **+*

WRITE@.510) NMIN, TMIN
WRITE,'A)) * *** MAXIMUM TEMPERATURE ****
WRITE(®8,510) NMAX, TMAX
IF(TS.NE.1) [TVR = ITVR + TV
IFITVR.EQ.1) VR = VR + TV

END IF

oo

PRINT DATA FILE FOR THERMAL STRESS ANALYSIS

IF (LOUT.EQFLUX..0R (LOUT.EQ.2)6O TO 700
IF ((ITS.EQ.NTS).AND.(LOUT.EQ.0)LOR.
* (LOUTGTOLAND.(LOUT.EQITS)) THEN
REWIND(T1)
FIME = ST + TS*TS
WRITE(11,550) TS, FTIME, NPOIN
S50 FORMATIX, AT TIME STEP 16,104, SECY,
* ' AND'J6; NODES)
DO 600 1U=1.NPOIN
WRITE(11,%) 1U, SYSQ(U)
600 CONTINUE
END IF

c

800 CONTINUE

c

-y

PRINT INPUT FILE FOR NEXT TIME

oo

IF INEXT.EQ.1)

“CALL PRNEXT( DEN, SH, H, Q, QS, T, ST, FT, TS, MXPOI, NPOIN,

® MXELE, NELEM, IBC, COORD, SYSQ, INTMAT, LTYPE, NGFACE,
. NFACE, NAME1, TR

€ PRINT OUTPUT FILE FOR HDEAS

IF{(IPT.EQ.1).AND.(LOUT.NE 1))
*  CALL PRTEMP(MXELE, NPOIN, SYSQ)

SUBROUTINE SOLVETRA( MXPOI, NPOIN, IBC, TEMP, SYSK,  5YSQ,
& TMAX, TMIN, NMAX, NMIN )

4
C  SOLVE A SET OF SIMULTANEOUS EQUATIONS USING GAUSS ELIMINATION.
THIS SOLVER ROUTINE CAN BE DESCRIBED BY USING AN EXAMPLE OF A

i
OF FOUR SIMULTANEOUS EQUATIONS (AFTER APPLYING BOUNDARY
F AS SHOWN BELOW:
0 0] IXx1] 1F]
“) Lt e
# 01 1l (f2)
3 - sl
————,
() (3]
L L_. 1X4] (F4)
N

)

(L IS THE LOAD VECTOR ON RHS OF THE EQUATIONS.
X ABOVE IS STORED IN THE VARIABLE
BELOW: (HERE NROW =4)

(CODES OF:

(€Q
<1060
1
100 CONTINUE

u DO 200 I=1,NPOIN

NENITBEEA

500 FORMAT(' EQ. NO.', 5, * HAS NEARLY ZERO PIVOT OF', E146,
o eestOP e,
NODE AND Emmmm"ﬂ

STOP

SRMIAN TN NWRNEIAD

200 CONTINUE
c
DO 300 L=1.NPOIN

SUBROUTINE TETRA(MXELE, MXPOI, NELEM, INTMAT, COORD, TS, DEN,
. SH, H, Q, @S, Ti, LTYPE, NFACE, NGFACE, NNODE, TEMP,
* ™ SYSK, sYsQ)
c
€ ESTABLISH ELEMENT MATRICES ACCORDING TO THE SPECIFIED HEAT
C  TRANSFER MODES AND ASSEMBLE THEM FOR SYSTEM EQUATIONS

IMPLICIT double preci: 02
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REAL*8 COORD(MXPOI3), SYSKIMXPOI), SYSQIMXPOH),
*: TEMP(MXPOI)
REAL"8 QQ(), AKE(4,4), QE(), AKP(4), QP(4)

INTEGER*2 INTMAT(MXELE4), LTYPE(MXELE3), NFACE(MXELE 4),
NGFACE(MXELE4)

LOOP OVER THE NUMBER OF ELEMENTS:

DO 5000 IE=1,NELEM

ZERO ALL COEFFICIENTS OF THE FINAL ELEMENT MATRICES:
DO 50 =14

QE() = 0.00+00

DO 50 J=1.4
AKE(l,J) = 000400

50 CONTINUE

FIND THE NEW CONDUCTIVITY COEFFICIENT

il = INTMAT(E, 1)

JJ = INTMAT(E 2)

KK = INTMAT(E 3)

LL = INTMAT(E 4)

TAVG = (TEMP(I+TEMPUJ}+ TEMP(KK)+ TEMP(LLI/4.00+00

ELEMENT CONDUCTION MATRIX:

CALL CONDTE( INTMAT, MXPOI, COORD, MXELE, IE, TK, VOLUME,
x XG1, XG2, XG3, XG4, YG1, YG2, YG3, YG4, ZG1,
' 262, 263, 2G4, AKE)

FIND AREA OF SURFACE

AS IS THE LENGTH OF IJ NODES
BS IS THE LENGTH OF K NODES
CS IS THE LENGTH OF JK NODES
DS IS THE LENGTH OF K.L NODES
ES IS THE LENGTH OF L,L NODES
FS IS THE LENGTH OF J,L NODES

AREA1 IS THE AREA OF 1J,K NODES
AREA2 IS THE AREA OF LKJ NODES
AREA3 IS THE AREA OF LJ,! NODES
AREAM IS THE AREA OF LK NODES

A= G2Y61)
1 +{2G2-261)*@2G2-Z61)

BS= (YG3-YG1)
1 +ZG3-2G1)*@G3-ZG1)

Cs= G2)*(YG3YG2)
1 +2G3262)*263-262)

DS = '(YG4-YG3)
1 +(ZG4-ZG3)* ZG4-263)

Es- 1 NGAYG1)
1 +(ZG4-ZG1)*ZG4-ZG1)
5= (VG462
1 +{26476G2)*2G4-2G2)

§ = 0.5D+00°(AS+BS+CS)

AREA1 = SQRT(S*(S-AS)*(S-BS)*(SCS))
S = 0.5D+00°(CS+DS+FS)

AREA2 = SQRT(S*(S-CS)*(S-DS)*(S-FS))
S = 0.50+00°(AS+ES+FS)

AREA3 = SQRT(S*(S-AS)*(S-ES)*(S-FS))
S = 0.50400°(BS+DS+ES)

AREA4 = SQRT(S*(S-BS)*(S-DS)*(S-ES))

ELEMENT CONVECTION MATRICES:

IFILTYPE(E,3).EQ.1) CALL CONVTE(E, H, T,
* AREA1, AREA2, AREA3,
ELEMENT HEAT LOAD DUE TO H
IF(LTYPE(E, 1).NE.1).0R (Q.EQ.0.00+00)) 400
FAC = Q"VOLUME.00+00
DO 310 I=14
QQf = FAC

CONTINUE
400 CONTINUE

c
c

ooo

o000

cooo

EQH1aY

ELEMENT HEAT LOAD DUE TO SPECIFIED SURFACE HEATING:

IF(LTYPE(E,2).6Q.1) CALL EXHTE( IE, MXELE, QS, NGFACE,
» AREA1, AREA2, AREA3, AREA4,  QE)

ELEMENT MASS MATRICES:

CALL TRANTE( DEN, SH, TS, VOLUME, INTMAT, MXELE, MXPOI,
5 AKE, QE, TEMP, IE, AKP, QP)

ASSEMBLE THESE ELEMENT MATRICES TO FORM SYSTEM EQUATIONS:

DO 500 NR=1,NNODE
NODR = INTMATIIE,NR)

DENOTE: NSR = ROW POSITION IN THE SYSTEM EQS.
NER = ROW POSITION IN THE ELEMENT EQS.

NSR = (NODR-1) + 1
NER = (NR -1) +1
SYSQINSR) = SYSQINSR) + QPINER)
SYSK(NSR) = SYSKINSR) + AKP(NER)

NFACE, ‘.A uc

c
c
c

SUBROUTINE CONDTE( INTMAT, MXPOI, COORD, MXELE, IE.TK, VOLUME,
. XG1, XG2, XG3, XG4, YG1, YG2, YG3, YG4, ZG1,
S 262,763,264, AKE)

IMPLICIT double precision (A-H,0-2)
REAL*S8 COORD(MXPOI,3), AKCI4,4), AKE(4,4),
* BG3.4), BT

233) + XG3*(YG4°26G2-YG2*2G4)
762)
*2G3YG3*ZG4) + XG3*(YG1*ZG4-YG4*ZG1)
3 G1-YG1ZG3)
X YG4*ZG2) + XG2*(YG4"ZG1-YG1*ZG4)
62°761)
G3*ZG2Y62°2G3) + XG2*(YG1ZG3YG3'2G1)
'26G1-Y61'262)
+ DETA21 +DETA31 + DETA41)/8.00400

WRITE(6S) IE

GATIVE OR ZERO VOLUME *, /,
A HECK F.E. MODEL FOR NODAL COORDINATES',
* AND ELEMENT NODAL CONNECTIONS —' )
OLUME.LE.00D+00) STOP

*&: YG4*(ZG2-ZG1)

G4-YGI+XS

D2 = XG1*(YG3-YG4}XG3
D3 = XG1*(YG4-YG2M4X¢

D4 = XG1°0 G3)

G1-YG4)+XG4*(YG2-YG1)

YG2)
YG1-YG2)

DO 10 =13

#1

B(1.1) =81
B(1.2) = B2

aNY1a Y

B(1,

8@.1) = D1
B@3.2) = D2
BG33) = 03
BRA) = D4

DO 20 I=13
DO 0 J=14
B0J) = B(1JM6.0D+00"VOLUME)
BT = B

30 CONTINUE
20 CONTINVE

ELEMENT CONDUCTION MATRIX:

DO 100 I=14

DO 100 J=14
AKC(lJ) = 0.00+00

DO 110 K=13

AKC{J) = AKCILJ) + BTILKI"BKS)

110 CONTINVE

AKC(L,J) = TK*VOLUME*AKCUJ)

100 CONTINUE

DO 120 I=14
D0 120 J=14
AKE(LJ) = AKE(J) + AKC(LJ)

120 CONTINUE
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RETURN END IF
EnD 26 CONTINUE
c 00298 I=14
Co e QE(l = QE() + QHA)
c 00208 Juld
SUBROUTINE CONVTE(E, H, i, MXELE, NFACE, AREAT, AREAZ, AKE(L) = AKEQ) + AKHO)
. AREA3, AREA4,  AXE, QE) 28 CONTINUE
c END IF
IMPLICIT double precision AH,02) c
REAL'S AKH(44), QH(), AKE(S,4), QEW) ik
c END
INTEGER*2 NFACEIMXELEA) c
c PR e —————
IF (NFACE(E,1).EQ.1) THEN c
FAC = HAREAI/1200+00 SUBROUTINE EXHTE(IE, MXELE, S, NGFACE, AREAT,
00230 Ietd . AREA2, AREA3, AREA4, QE )
00230 Jatd ¢
IF (LEQ.4,OR.L1.EQ.4) THEN C  AREAT IS THE AREA OF LJK NODES
AKHI1=0.00400 C  AREAZIS THE AREA OF LI NODES
Eise € AREA3IS THE AREA OF LKJ NODES
IF (LEQLJ) AKH() = 200400°FAC C AREA4IS THE AREA OF LLK NODES
IF (NE.) AKHO) = FAC
END IF | IMPLICIT double precision (AH,02)
20 CONTINUE
FAC = HPAREAT*TV3.00+00
DO 250 Ie14
IFLEQ.4) THEN
QH{=000400
eLse
QHi = FAC
END IF
250 CONTINUE
DO 260 I=14
QE() = QE() + QHI)
00260 el
AKEN) = AKE() + AKHL)
260 CONTINGE
c
ENo I

270 CONTINVE

275 CONTINUE

280 CONTINUE

c
4

IF (NFACE(E,2).EQ.1) THEN

FAC = H*AREA2/12.00400

DO 270 I=14

DO 270 J=14

IF((1.EQ.3).0R.(.EQ.3) THEN
AKH(1J)=0.0D+00

ELSE
IF(LEQ.J) AKH(J) = 2.00+00°FAC
IF{LNEJ) AKH(LJ) = FAC

END IF

FAC = H*AREA2*TI/3.00+00
DO 275 I=1,4
IFILEQ.3) THEN
(QH(1=0.00+00
ELSE
QH() = FAC
END IF

DO 280 I=1.4

QE() = QE( + QHH

DO 280 J=14
AKE(,J) = AKE(1J) + AKH(L))

END IF

IF (NFACE(E3).EQ.1) THEN
FAC = H*AREA3/12.00+00

DO 282 I=14
DO 282 Ju14 IF(NGFACE(IE4).€Q.1) THEN
IF((LEQ.1).0R.U.EQ.1) THEN FAC = QS"AREA4/3.00400
AAKH(1,J)=0.00+00
. |
IF.EQL) AKHO) = 2.
IF(L.NE.J) AKH(l.J) = FAC
END IF
282 CONTINUE “
FAC = H"AREA3'TI3.00+00
DO 285 114
o a q i m u m
Fise ﬂ H
oozso =14
QE() = QE() + QH{) [
DO 290 J=14 'SUBROUTINE TRANTE( DEN, SH, TS, VOLUME, INTMAT, MXELE, MXPOI,
AKE(LJ) = AKE(lJ) + AKH(LJ) * AKE, QE, TEMP, IE,  AKP, QP)
290 CONTINUE c
END IF IMPLICIT double precision (A-H,02)
c REAL"8 TEMP(MXPOI)
IF (NFACE(IE,4).€Q.1) THEN REAL*8 AKE(4,4), QE(4), AKM(4,4), AKP(4), QP(4)
FAC = H*AREA4/12.00+00 INTEGER*2 INTMAT(MXELE 4)
DO 292 =14 c
DO 292 J=14 FAC=DEN"SH"VOLUME/4.00+00
IF(.EQ.2).0R W.EQ.2) THEN DO 650 I=14
AKH(,J)=0.00+00 DO 650 J=1,4
ELSE (IFIEQI) AKMJ) = FAC
IF(1.EQ.J) AKH(J) = 2.00400°FAC : IF(LNE.J) AKM(1J) = 0.0D+00
IFLNE.J) AKHO) = FAC 650 CONTINUE
END IF DO 750 le14
292 CONTINUE QP{l) = 0.00400
FAC = H"AREA4"TI/3.00+00 AKP() = 0.00400
DO 295 I=14 750 CONTINUE
IFILEQ.2) THEN DO 820 =14
QH(l)=0.00+00 AQE = 000400
DO 800 Ju14

QH(l) = FAC AKP() = AKP(l) + AKM(LJ)



AQE = AQE + (AKM(1)) - TS®AKE(J)) TEMP(NTMAT(E.J) TS is the time step.

m IBC s the boundary condition in each node
“m_“m"sm.“ COORD is the corrdinate in each node

= TEMP s the initial temperature in each node
CONTINUE INTMAT is the conectivity node in each element
aom LTYPE is type of heat load

c
c
c
c
c
c
¢
c
c
o

c
¢ PSR PR = —
c

NFACE is the convection surface
NGFACE is the surface of extemal heat generation
SUBROUTINE PRTEMPMXPOI, NPOIN, SYSQ)

IMPLICIT double precision (A-H,02)
REAL*8 SYSQ(MXPOI)

o

PRINT PLOT FILE FOR HDEAS

™ = 0.0D+00
WRITE@,A)) " 1"
WRITE@A)* 2414'
WRITES,(A)) * z
WRITEG(A)) * B.C. 1,L0AD 2TEMPERATURE'
WRTEG/A) ' 1
WRITES, (A)) ‘NONE'
WRITE(S, (A)) "NONE"
WRITE(,'A)) ‘NONE'
WRITES, (A1) ‘NONE'
WRITE(S,'(A)) ‘NONE'
WRTESWN * 1 1 4 2
2 6
WRTEQ/A) © 10 0 1 1
o ! 0 0 o
WRTEQAN © 2 O
WRITEI9,2000) TM, TM, TM, TM, TM, TM
WRITE(9,2000) TM, TM, TM, TM, TM, TM
2000 FORMAT(GE13.5)
CONV = 9806570.1820+00
DO 2100 L=1,NPOIN
TEMP = SYSQILI*CONV
WRITE(9,2050) L
2050 FORMATI(EX,l4)
WRITE(9,2000) TEMP,TM,TM,TM.TM,TM
2100 CONTINVE
WRITE@,AN) * 1"

SUBROUTINE PRNEXT( DEN, SH, H,Q, QS, T, ST, FT, TS, MXPOI,
C NPOIN, MXELE, NELEM, IBC, COORD, SYSQ, INTMAT,
. LTYPE, NGFACE, NFACE, NAME1, TK )

IMPLICIT double precision (A-H,0-2)
REAL*8 COORD(MXPOI,3), SYSQMXPOI)
INTEGER"2 A, L

v NGFACE(MXELE.4), IBCIMXPOI}
CCHARACTER*20 NAME1

o

C  WRITE TITLE OF COMPUTATION:

It=1
WRITE(10,") IL
WRITE(10,50) NAME?
50 FORMAT(' THIS DATA FILE CAME FROM : "A20)
c
C  READ INPUT DATA:
c
WRITE(10,A))"  NPOIN  NELEM"
WRITE(10,100) NPOIN, NELEM
100 FORMAT(TS 4,TR4,4)
WRITEIO/A)Y DEN  SH
= OB

»j@%‘%mﬂutnﬂﬂﬂﬁwmﬂ

FT = FT*2
WRITE(10,500) ST, FT, TS

500 FORMAT(T2,£10.3,T9,E10.3,T16,E10.4) u
600 FORMAT(14,TR4, M\X.FIO.S.IX.F‘IOW
700 CONTINUE

Fafen S AN ING

750 FORMAT(" ELEMENT NODAL CONNECTIONS AND HEAT MODES I'6.T)
DO 900 I=1,NELEM
WAITE(10,800) |, INTMATLJ), Ju1.4), LTYPE(D), J=13),
. (NGFACE(), J=1.4), (NFACEQLS), J=14)
800 FORMATUA,TR314,1X.4, 1X14,1X 4 TR3 412 TR3 412,
© TRAR)
900 CONTINVE
c
RETURN
END

*eees  INPUT DATA DETAILS ~ *****

NPOIN s the number of total node
NELEM is the number of total element
DEN s the density of material

SH s the specifio heat of material

s the thermal conductivity of material
is the convection coefficient of material
is the interal heat generation

is the external heat generation

is the ambient temperature

s the started time

s the final time

CoO0OO000000000

1920 =3
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PROSRAM STRES3D.FOR
UPDATE : 2810437

A HITE ELEMENT MECHANICAUTHERMAL STRESS ANALYSIS IFO.N .

FOR THAEE-DIMENSIONAL STRUCTURES. ] 136 FORN 0 DATA FILE IS MISSING)

THE ¥RLUES DECLARED IN THE PARAMETER STATEMENT
BE ASSIGNED ACCORDING TO THE SIZE OF THE PROBLEMS

NROIN « NUMBER OF NODES IN THE MODEL - \ 1),
NEEM « NUMBER OF ELEMENTS IN THE MODEL ' L)
NEW « NUMBER OF HALF-BANDWIDTH . L 3 i), J=1.4)

L e R I N N I NN

PARAMETER (MXPOi= 100, MXELE =300, MXHEW=130) * 1N DATA FILE IS MISSING)

a

IMPUDY double precision (A-H,0-2)

DIMESSION TEXTR20)

REALE COORDMXPOL3), TEMPIVXPON

REALS 3MXHEWS, £l
REAL SYYINXPOY, Ol "0l
REAL’ Oll, 0l, OU. FTIMXELE 4}
INTEGET2 LTYPE(MXELE 4), INTMAT(MXELE 4. IBCIMXPOL3)
CHARICTER*20 NAME1, NAME2, NAME3

NOF =3
NDOF = 12
NNODE = 4
c
€ READWPUT FILENAME.
c
10 WRTBE.1S
15 FORMRTY, * PLEASE ENTER THE INPUT FILE NAME )
READE A, ERR=10 NAME1
OPENN?, FILE=NAME1, STATUS«'OLD", ERR=10}
c
€ READTUTPUT FILENAME-

c . NEQ =« NPOW"NDF
50 WRTEE.80) m 1NEQ
80 FORMER, * PLEASE ENTER FILE NAME FOR DISPLACEMENT -om

* "ANDSTRESS SOLUTIONS:'
READE, Y, ERR50] NAME2
OPENUNITSS, FILE=NAME2, STATUS=

c

c £0 « puarwoF

c SYSEOEQaT) « FX

ﬂm‘i CMAT'MEWGILEM(\ES! NOD):

ma;s:ﬂmaaﬁmmu Eﬁ’immaﬂ

85 FORMITY, * PLEASE
mw;mm NHBW = 0
OPENEIITaS, M "UNV STATUS="NEW’, ERR=20) DO 400 E=1NELEM
c MIN « 300000
€ READTHLE OF COMPUTATION: MAX « 0
4 DO 410 =14
B0 REABD") NUINES 1t = INTMATOE N
DO 106 KUNE =1, NLINES FLGTMAX) MAX = i
READDR. TEXT FOLLTMIND MIN =
1 FORMETIZ0A4) 410 CONTINVE
100 CONRRUE NDIF « MAX - MIN + 1
c F(HDIF GY NHEW! NHBW « NOIF
€ READWPUT DATA 400 CONTIHUE
(5 NHEW = NHBW*NDF
WRITEE:" RMEMORY « (118424* NHBWI"NPOIN o 48"NELEM « 5842
WRITEEIAY) * **** BEGIN READING INPUT DATA **** WRITE(6,420; RMEMORY
READER TEXT . 420 FORMAT(TIE reque od memmory ="£124 Bytes)
READC: NPOIN, NELEM, NFORCE, ITYPE IFNHBW GT MXHBW! WRITEGA2S NHBW
WRITEE 105 NPOIN 425 FORMATY." PLEASE INCREASE THE PARAMETER MYHBW 10 *, 15)
105 FORMITTIS, the total number of NODES =" M) SHNHBW GT MXHBWI STOP
WHITEZ 108, NELEM c
108 FORMETITIE, Yhe tota mumber of ELEMENTS M) D0 430 kINEQ
c DO 430 Jo 1, NHBW
RCADO® TEXT SYSKILS « 000400
READITS. ELAS, PR, ALPHA, TREF 430 CONTINUE

READO R TEXT c



C  LODPSMER ALL ELEMENTS YO COMPUTE ELEMENT MATRICES AND ASSEMBLE 2 4

€ THEWWOR SYSTEM MATRICES IN THE FORM NEEDED FOR MINIMUM MEMORY INTEGER®2 INTMAT(MXELE &)

C  REGISEMENT: c

(4 DO 100 NR«14
WRIS40) NODR = INTMATOE NR)

440 FORMEINTS, ¢4+ BEGIN ESTABLISHING ELEMENT MATRICES AND', DO 100 MRe13

! “KSSEMBUNG ELEMENT EQUATIONS 444" )
c DENOTE: NSR « ROW POSITION i THE SYSTEM EQS.
CALL ESTRMELEM, INTMAT, COORD, ELAS. PR, ALPHA, TREF, NER = ROW POSTTION WN THE ELEMENT EQS.

* TEMFABKPOL, MXELE, MXHSW, LTYPE, ITYPE, FT, SYSK. SYSF)

o600

c NSR = (NODR-1)°3 + MR
WRIESS) NER « (NR -1)°3 « MR

445 FORMSSSITS, "¢+ END ASSEMBLING ELEMENT EQUATIONS 444 SYSFINSR) = SYSFINSR) « FGBLINER)
WREBEIAT **** END READING INPUT DATA **** c

c DO 200 NC=14

€ ENDYEOP ALL ELEMENTS NODC = INTMATOE.NC)

€ . DO 200 MC=13

C  APPIWE BOUNDARY CONDITIONS
c DENOTE: NSC = COLUMK POSITION IN THE SYSTEM EQS.
VAFTER ROTATION - READY FOR BANDED SOLVER)

NEC = COLUMN POSITION IN THE ELEMENT EQS.

WRITSS

450 FORMRTE” *~=* BEGIN APPLYING BOUNDARY CONDITIONS ****)
CALL&PLYBCIBC, NPOIN, NHEW, MXPOLMXHEW,  SYSK, SYSF)
WRIEEEIAIY **** END APPLYING BOUNDARY CONDITIONS  **++*

GG )

NODC-1)"3 + MC - NSR + 1

ENDERLYING BOUNDARY CONDMIONS

SOLRE DISPLACEMENT SOLUTIONS

o000 o0

WRTHG SO
460 FORMET" **** BEGIN SOLVING DISPLACEMENT SOLUTIONS *
WRIZETRY) * **** SOLVER DATA ****
WRITERDD NEQ
WRAERERR NEQ,
470 FORMETITIS,” 1otal number of Equations )5
WRITERAE0 NHEW

WRITSEAR NHBW INTMAT, COORD, ELAS, PR, ALPHA, TREF,
WAy W, LTYPE, ITYPE, FT, SYSK, SYSF )
480 reqwred number of =15

CALL SZVEINEQ, NHBW, SYSK, MXPOL, MXHEW,  SYSF )
WRIESERRT **** END SOLVING DISPLACEMENT SOLUTIONS

ASSEMBLE THEM FOR SYSTEM EQUATIONS

END SRMING DISPLACEMENT SOLUTIONS
XPOI*3), FTIMXELE 4
PRI IEPLACEMENTS

faooo0o0

CALL #RSEPT, NOF, NPOIN, MXPOI, SYSF)

o0

COWMNE NODAL STRESSES:

WRIEEED
530 FORMIE, * **** BEGIN SOLVING STRESS SOLUTIONS **** *)

CALLSFETRINPOI, NELEM, INTMAT, COORD, SYSF, ELAS, PR,

» RPHA, TREF, TEMP, ONE, ITYPE, T, MXPOI,

- WELE, SXX SYY, SZZ. SXY, $YZ, X2 )

WRITEERRY **** END SOLVING STRESS SOLUTIONS  *****

WRMEES

sTOP
END

o

o000
i
i

1=40ED
IMPUCT andbls precsan (A-H.02)
REAL 3 00 100 Je1.12 ;
c ‘ = 000400
WTEGERZ BOMKPOLY F=" Wnu ¢
c .
DO 180 WINPOIN
00 20 Bet3
FECIENE Y GO T0 200 :
c DO X0 112
[ ) DO 30 Ju1.12 .
SYSHERE =0.00+400 ‘ SCSTON « u
< DO 40 Ks!
SYSHED®R = [ F [ [ - -+
DO 3 CINHBW | - =
SYSKIEZS ‘n‘q
300 CONamE: c
c q 00 50 .12 ;
IFIEQED 60 TO 450 0O 50 Ju1.32
DO 43 #1011 SCSTU% = SCSTLN"VOLUME
ROV =8~ N 500 CONTIHUE
COLe #=1 c
IFICOEMEW; GOTO 450 € ELEMENT NODAL FORCE DUE TO W-PLANE THERMAL EXFANSION
SYSHEERICOU) = 0.00+00 ¥ c
400 CotTEE DO 850 k1,12
450 COtTGEE FCST() = 000+00
c 550 CONTWUE
200 CONmE c
100 CONTRE € DEFIE THE TYPE OF FORCE WITH :
c € MTYPE~ 0. ON.Y NODAL FORCE
AT c 1. NODAL FORCE & NODAL TEMPERATURE
END c 2: NODAL FORCE & SURFACE TRACTION )
© c 3. HODAL FORCE. NODAL TENPERATURE & SURFACE TRACTION
—_— c
c IFITTYPE £Q 1) OF FTYPE EQ3) THEN
SUBROSWE ASSMBLE( €, INTMAT, SGBL, FGBL. MXPOI, MXELE, AL« ALPHA
. WXHBW,  SYSK, SYSF ) ALY . ALPHA
c ALGH- ALPHA
c IO SYSTEM AL) - 000+00
¢ AL = 000400
IMPLICE e precson (4-HO2) ALG: - 000400
REAUESIRN2,12,, FGBLOZ) DO 60 116

REALE STRIMXPOI3 MXHBWI, SYSF IMXPOI"3) DUMB( = 000+00



DO Jai§ ] 10 CONTINUE

DUMES} « DUMB() + CRI"ALLY c
70 CONWMUE € BACK SUBSTITUTION.
600  CONTMUE c
c ) DO 70 eNR-1.1:1
DO 8 1,12 . L0}
0090 Je15 00 80 Jele 1LNR
FCSTH = FCSTHN + BTAN"DUMBUI Hatiet
00 CONTMUE 10 LE NHBW) XLO=XL(-GSTIFILIN*XLUY
800  CONTMUE . 80 CONTINUE
¢ 70 CONTINUE
C  AVERAGE ELEMENT TEMPERATURE: <
c RETURN
AVG = TEMPY) + TEMPUY) + TEMPIKK) + TEMP(LLIV4 00400 END
c c
FAC = RAVG - TREF"VOLUME e
DO W0m k1,12 c .
FCSTHi = FCSTO)"FAC SUBROUTINE STRSTRINPOIN, NELEM, INTMAT, COORD, DISP, ELAS, PR,
1000 CONTNUE s ALPHA, TREF, TEMP, ONE, ITYPE, IPT, MXPOI,
END IF * MXELE,  SXX. SYY, SZZ, XY, SY2, §XZ)

o

€ FIND YHE SURFACE TRACTION COMPUTE NODAL STRESS COMPONENTS FOR CST ELEMENTS

FF(TYPE €7 H CALL FORCE( MXPOI, MXELE, IE, Il, JJ, KK, LL,
= CCOORD, LTYPE, FT, SYSF)

€ ASSEMBLE THESE ELEMENT INTO THE SYSTEM
c

CALL ASSMBLE( IE, INTMAT, SCST, FCST, MXPOI, MXELE, MXHBW,
® SYSK, SYSF )
(4
‘5000 CONTINUE.
c
RETURN
END
c
—

o

1Al &2 A3 O] X1}
(U ) L §

1 1
IMZ &2 Az A% X 1f2]

Uil U T
IMS &3 Ax AU 133 /3]
i o U £
10 & AM AU) (X4] 1F4]

WHERE THE VARIABLE XL 1S THE LOAD VECTOR ON RHS OF THE EQUATIONS.
THE GLOBA: STIFFHESS MATRIX ABOVE IS STORED IN THE VARIABLE
GSTIF IN TE FORMAT SHOWN BELOW. (HERE NROW = 4 AND NHEBW = 3) ELEMENT NODAL DISPLACEMENTS
(A AR A} - 14
1 !
(A2 AZ3 A24)
1GsT#) = | 1
1A A% 0}
! 1
a4 0 o)

AND THE GUTPUT SOLUTIONS WILL BE STORED IN THE V/

COONONNOANONONNNAONNNNNNNOOONOO

IMPLICIT dasie precsion (A-H.O-2)
c EPS(1 = 000400
REAL*8 GSTHIMXPOI*3 MXHBW), XLIMXPOI*3) DO 230 Je1d
c = (H"J +1
NR=NROW - EPSHh + BUJNUGH) + BUJT+1VGU) 4
NC=NHBW
c
€ DIAGOHALZATION THE MATRIX.
c
DO 10 =145 STRAINS USING AVERAGE ELEMENT NODAL TEMPERATURES:
PIVOT1=GERF 1)
IFABS(PIVOTILT.10.00-10) THEN O‘ME OR(TYPE EQ .3 THEN

IJ-TEMPLU)O‘(MM‘TEWL

»'mﬁﬂiﬁu NW%’J-WEH&H

FAC = ALPHA"FAC
EPSH) = EPS( - FAC
XLU=XLIROT EPSQ2; = EPS(2) - FAC
DO 20 J=imC EPSE) « EPSE) - FAC
20 GSTIFY)=GITHUIPIVOTY EPSW; = EPSI4! - 0.0D+00
Mta=0 EPSS! « EPST; - C0D400
DT 36 b MR EPSIS: = EPSI6; - 000400
MIA MM 1 END I
F(MM41.GTRE) GOTO 30 c .
PIVOT2=GSTHLMM41)*PVOTT € COMPUTE THE ELEMENT STRESSES:
XLOG=XLOFX PWOT2 c
IF(GSTIF(ILWED 1.00400) THEN SXXE = CULIEPS( « COL2EPSEI + COLITEPST)
NB =1 SYVE « CR.NEPSN « C2.2)°EPSI2) « CRICEPSE)
DO 25 KeZHHEW SZZE « CBNEPSI) « CO2EPSR) « CRIEPSD)
IHGSTFUU EQ.0.0D+00) NB=NB+1 SXVE = CHé A°EPSW)
1F(NE EQ#48W5 60 TO 30 SYZE = COSIEPSE
IFGSTIIRNE 000400} GO TO 60 SXZE « CIG6I"EPS(E!
25 CONTINUE c
END IF € COMPUTE NODAL STRESSES FROM ELEMENT STRESSES.
50 DO 40 J)=1C c
Jddediemm SXX(I1) = SXXU + SXXE
UL LENG SXXUN w SXXiLS) ¢ SXXE
& GSTIFILISmGSTENL) - SXX(KK) « SXXIKKS + SXXE
& ESTHALL)"PIVOT2 SXX(LL) « SXNLL) « SXXE
40 CONTINUE SYY( = SYYR « SYWE
30 CONTINUE SYYUS) = SYYUS « SYVE



SYY(KK) = SYVIKK) + SYYE ) WRITE,1500" 1, SXX(h, SYY(), SZ20)

SYYILU = SYYAL + SYVE 1500 FORMAT(, 1X, E125, BX, E125, 8X. £125)

SZ20) = S2200) + STZE WRITE®,1600; SXY(i), SYZ0, S)X2Z0, SVON

ST « ST2UN + STZE 1600 FORMAT(ISX, €125, B, E125, 8X, 125, E125)

SZZKK) = SZ2KK) + SZZE 1400 CONTINUE ‘

SZULL) = ST + STZE WRITE,") g
c WRITE®.*)

SYYUH = SO0 + SXVE WRITER, (A}’ MAXIMUM STRESSES *

SXY(UI) = SXYL) + SXYE WRITE®,*)

SXYIKK) = SXYIKK) + SXYE WRITE(E, 1700 DXMAX IXYMAX, YMAX,IYZMAX ZMAX DZMAX, NNMAX

SXY(LL) = SXVLL) « SXYE WRITE®.")

SYZ( = S¥2m) + SYZE WRITE(E, 1800 SXMAX,SYMAX SZMAX

SYZUU « SVZUN + SYZE WRITE(E, 1900, SXYMAX,SYZMAX SXZMAX SVNMAX

SYZIKK) « SYZKK) + SYZE 1700 FORMATISX 14,6 14,6, 14,614,614 6X M 8X 4}

SYZ(LU = SY2UL) « SYZE 1800 FORMATESX. 125, BX, E125, BX. E1251

SX2U = S + STE 1900 FORMATIISX, £12.5, 8X, £125, BX, £125, E125)

SXZ(JJ) = S} + SXZE WRITE®,*)

SXZIKKI = SXZIKK) + SXZE WRITEG.)

SXZLL) « STUL) + SE WRITE(E, 1A)’ MINIMUM STRESSES *

ONE() = DERG + 1.00+00 WRITER,")

ONE(J) = ONELL) + 1.0D+00 WRITE,1700; DXMIN,

'ONE(KK) = ONE(KK) + 1.0D+00
OHE(LL) = ONERLL) + 1.00+00 4
c 1900; SXYMIN,SYZMIN SXZMIN SVNMIN
1000 CONTINGE .
c
€ PRINT OUT THESE NODAL STRESSES:
c
DO 1100 &=1,NPOIN
IF(ONE(.ED.0.00400; WRITE(E,1200) |

1200 FORMAT: *** WARNING *** NO STRESS CONTRIBUTION AT NODE' |
IF(ONEWERD.0D+00; ONE() = 1.0D0400 -
SXX(l) = SORVONE W}

SYY(} = SYVHVONE()
SZ20) = STEHONE(N
SXY(1i = SKYSYONE)
SYZ() = SYZIWONEM
SX201) = SSZWONE®)
1100 CONTINUE
c

WARITEE 13001 NPOIN
130G FORMATS, * NODAL STRESS SOLUTIONS [, 15,1", 7,
£ 2X, WOOE", 4X, "SXX, 17X, ‘SYY', 17X, 'SZZ. /.
# 20X50Y, 17X, 'SYZ', 17X, 'SXZ", 8X, "SVON' /)
DO 1400 =1,MPOIN
SVOKA = GE*(S0() - SYYMN*(SXXM) - SYY()
SVONEB = DS°(SYYII) - SZZ(N*(SYY{) - SZ20)
SVONC = RE*ISZ20) - SXX(IN*(SZ20) - SXK()
SVOND = 3 *SXY{l) 'SXzan
SVON = STRTISVONA+SVONB +SVONC+SVOND)
IF (LEQ.1) TN
SXMAX = SXX()
SYMAX = SYYR)
SZMAX = SZ21)
SXYMAX = SXYU)
SYZMAX « SY2(ii
SXZMAX = SXZ11)
SVNMAX « SVON
SXMIN = S0
SYMIN «SYYR)
SZMIN « SZZ0)
SXYMIN « SXYUH >
SYZMIN = SYZ0)
SIMIN « 20
SVNMIN = SVON
DMAX « 1
IXYMAX « 1 LL ELAS, PR COORD, 8.C,
YMAX <1
WZMAX « 1
ZMAX =1
DIMAX « Y REAL"8 COORDIMXPOL3, CIE.6:, B6.12)

IVNMAX =1 ‘n

DM =3

S AUYINYNTERINNG

DZMIN =3 M YG2 « COORDUIZ)
NNMIN =1 Y63 « COORDIKKZ]

ELSE

=M INNRENAY

IFISYYU).GT SYMAX
TF(SYY() GTSYMAX)
IFSYYILTSYMING IYMIN = | DETAT1 « XG2*(YG32G4-YG4*2G2) 4 XG3*(YG4*ZG2-YG2* 2G4)
IFSYY(LTSMING SYMIN = SYVHI) 1 + XG4*(YG2°ZG3 Y63 2G2)

F(SZZ() 67 STMAX) ZMAX = | DETAZ1 = XG1*(YG4"2G3 YG3'2G4) + XG3*(YG1°ZG4YG4"ZG1)
IFSZGISIMAX) SZMAX = SZZ0) 1 + XG&*{YG2°261-YG1°2G3)

IF(SZZHLYSIMINY ZMIN = | DETA31 = XG1°*(VG2°2G4-YG4*2G2) + XG2*(YG4*ZG1-YG1°264)
IFSZIATRAN: SIMIN = SZZ0) 1 4 XG4*(YG1'2G2-YG2°2G1)

IFISXY(l}. 6T SXYMAX) DXYMAX = | 7 DETA41 « XG1*(YG3'ZG2-YG2"2G3} + XG2*(YG1*ZG3YG3'2G1)
IFISXY( 6T SXYMAX) SXYMAX = SXY(i 1 + XG3"(YGZ*2G1-YG1°262)

IFISXY(LT DYMIN) YMIN = | VOLUME = (DETA11 4 DETA21 «DETA31 4 DETA41)/600400
IFIEXY(LYSXYMIN SXYMIN = SXY() c

IFISYZ() GTSYZMAX) YZMAX = 1
IFISYZU) GYSYZMAX) SYZMAX « SYZ()
TFSYZO)LTSYZMIN VZMIN = |
IFISYZILTSYZMINI SYZMIN « SYZQ)
FISX2MN.CTDTMAX) DIMAX = |
HSX21) CYDZMAX) SXTMAX » SXZ0)
F(SY20) LT DTMIN DZMIN = |
IE(SXZ(LT SPMING STMIN = SX2()

B1 = Y62' 264263+ YG3* 262 7641 YG4* 263 262)
B2 = YG1°2G3 7641+ Y63 ZG4 2611 YG4* 261263
B3 = YG1'Z64 2624 YG2* 7612641 YG4*262.26 1)
B4 « YG1°262.2634Y62* 263 26THYG3'261-2G2)
€1 = XG2'@63 2641+ XG2* (264 26214 XG4* 262:263)
€2 = XGY '263261)
C3 = XG1*Z62-2G41+XG2* 2G4 26114 XG4 R61-262)
CA = XG1'26G226214XG2*R261-2G314XGI"Q62-261)

IF(SVON GTSVNMAX) IVNMAX = | D1 = XG2 0 YG3YG2)
IF(SVON GTSYNMAX) SVNMAX = SVON D2 = XG1'(YG2YG&14XG3*(YG4 YG114XG4* (YG1-YG3)
IFSVON {TSVIMINY  IVNMIN » | D3 « XGY ! (YG2-YG1)

IF(SVONATSVNMINI SVNMIN « SVON
END IF

D4 = XG1*(YG2YG3XG2°(YG3 YG1j4XG3*(YG1-YG2)

DO 110 I=16



DO 110 Je1,12
BllJ) = 0.00400

110 CONTINUE

c

BlLY) « 81
B(14) « B2
B(L7) « B3
B(1,101 « B4

BR2 «C1
BRS = C2
B28 «+ 3
BR211=C4

B@3) « D1
8BRS = D2
B(@9 = D2
B{3.12 « D4

B =C1
Bi42) « 81
B4 = C2
BUS =82
B4 «C3
848 = B3
Bi4,10 = C4
Bi4,11) = B4

B(52) = D1
853 =C1
B(ES = D2
BG6 =C2
B(58 «D3
BSS = C3
B(5,11) = D4
B(5,12) = C2

B6.1) = D1
B63) = B1
B(6.4) = D2
B6.6) = B2
B(6.7) = D3
B6S) = B3
B(6,10) = D4
B(6.12) = B4

DO 120 Ie18
DO 130 J=1,12
B(.J) = BU,JIKE.00+00°VOLUME)
130 CONTINUE
120 CONTINUE
c
€ ELASTICITY MATRIX:
c
DO 50 f=1.6
DO 50 J=1,6
C(.J) = 000400
50 CONTINUE
FAC = ELASA14PRIA1.00+400-2.00+00°PR)
C(1.1) = FAC®(1.00+00-PR}
€(1,2) = FAC*PR
cn3=cn2
cey = cna
C2.2) = C1 1
23 = cr.a
CEY = Cny
a2 - cn3)
€E2) = con
Cié.8; = FAC®11.0D400-2 00+00°PRI2.00400
CISS) = Clu8
CIES: = Cidd)
RETURN

FORCE(MXPOX, MXELE, IE,
UIYPE, FT, SYSF)

XG1 = COORDALY) q
XG2 = COORDULN

XG3 « COORDIKK.1)

XG4 = COORDALL1)

Y61 = COORDA2)

Y62 « COORDL2)

YG3 = COORDIKK.2)

YG4 = COORDALZ)

2G1 = COORDAIL3)
262 = COORDU3)
263 = COORDIKK.3)
264 « COORDILLI)

AS = SORTUX

1 +2G22G11* 2622610

)*(YG2-YG1)

BS = 1 YGIYG1)
1 - +2G32G1)*@G3 261
CS = SOR’ YG2)*(YG3YG2)

1 +2G37G2* 263262
DS = SORTIXGEXG31*((GE XG314 (YGAYG3)* (Y64 YG3)
1 +(2G4 2G31° 264263
ES = SORTYXG4 Y64 YG1)
1 <+ZGA 261" QG426
FS = SORTHXGA XG2)* (XG4 XG2)+(YG4-YG2)*(YG4 YG2)

— AUsINgnNg

o

94

1 +ZG4ZG2° 2642620
THIS FACE IS FACET , kK (LOCAL COORDINATE)

IFLTYPEGE, 11.EQ 1) THEN
S = 05°(AS+BS«(S)

DETB = XG2*(YG1*2G3 - YG2°2G1)
DETC = XG2'(YG2°261 - YG1°262)
DETY = DETA + DETB + DETC

Al = (V61263

B1 = XG1

€1 = XG1*0

R1 = SORTIA1°A1 « B1°B1 4 C1°C1)

W 13

SYSFIN+1) « SYSFN+1) + FAC*AIR1
SYSF(IN+2} = SYSF(N42) 4 FAC*BIR1
SYSF{IN+3) « SYSFIN+3) + FAC'CIR1

IN+1) = SYSF(IN+1) + FACAIR1
= SYSFIN42) +

FAC = AREA3'FTUENS
DETA = XG&*{YG1*2G2 - YG2°2G1)
DETE = XGZ*(YG4°2G1 - YG1°264)

X1 n1154 tz:h q

B s
Sane
=

R3 = SORTAZ"A3 « B3"B2 + C2°C3) ~

SYSF(ia1) = SYSF(IN«T) ¢« FAC*AIR3
SYSF(t+2] = SYSF(ltie2) + FAC*BIR3
SYSF{IN43} « SYSFi43) « FAC'CIR3

e G113

SYSFUl41) = SYSFON41) 4 FAC*AIR3

SYSF(iti+2) = SYSFM42) + FAC'BIRI

SYSFi#ia3) « SYSFiN43) ¢ FAC*'CIR3
END I

THIS FACE IS FACE4 , HK-L (LOCAL COORDINATE)

WF(LTYPEUE 4) EQ 1) THEN.
§ » 05°[@BS4DS4ES)
AREAL » SORTIS*(S-BS)°(S-DS)"(SESN
FAC = AREALFTOE 4R
DETA « XG1*(YG4"2G3 - YG3*264)
DETB = XG2*IVG1°2G4 - YG&"261)
DETC = XG4*(VG'2G1 - YG1°ZG3)
DET4 « DETA + DETB « DETC
Ad = (YG1°(2G4-26314YG3* 261-264)4 YGA* RGI ZGIHNDLT4
B4 = (XG1*QG3IZGAIXGI* 2G4 2G 1)+ XG4* 2G1-ZGINDETL
C4 = XG1*VG4 YGI4XGI*(YGT-YG4}+ XGE*(YG3 YGIWDET4
Rd = SORTIAL AL « BA*BL 4 CA'CH)



N @3 WRITE®840) J
SYSF(IN+1) « SYSFIN+1) 4 FAC*AURA 840 FORMATIBX M)
SYSFUIN+2) = SYSFUN+2) + FAC*B4RA WRITER,B50) UP.VPWPTM.TM.TM
SYSFIN43) = SYSFINSD) + FAC*CARA J1 e SNDF 41

c 880 CONTINUE
N e 013 WRITERA) -1
SYSFUN+1) = SYSFON41) 4 FAC"ARY RETURN
SYSHING2) = SYSF(42) + FAC*BARA END
SYSFN+3) = SYSFINY3) + FACCARA o

c
IN = (KK-1)°3

SV'SFWOH = SYSF(IN41) 4 FAC*A4R4

SYSFilN+2) = SYSFIN+2) 4 FAC*BARY

SYSFIIN43) = SYSFIN+3) + FAC*CARA
END IF

RETURN
END
c
—_
c
SUBROUTINE PRDIS(PT, NDF, NPOIN, MXPOI, SYSF)
IMPLICTT double precision (AH,02)
REAL*8 SYSFIMXPOI'3)

T™ = 00D+00
UMAX « SYSF(1)
UMIN = SYSF(1)
VMAY = SYSF(2)
VMIN « SYSF(2)
WMAX « SYSF@3)
WMIN =« SYSF@)
UMAX = 1
IVMAY = 1
MWMAX = 1
UMM = 1
VMIN = 1
MMIN = 1
DO 430 Ke2,NPOIN
K1 = (1)°NDF + 1
K2=Kts1
Kek2s1
IF(SYSFKT).GT.UMAX) IUMAX = K
IFSYSF(K1).GT.UMAX) UMAX = SYSFIK1)
IFSYSEKILLT.UMIN) IUMIN = K
IFSYSFKILT.UMIN) UMIN = SYSFX1)
IFSYSF(K2) GT.VMAX) VMAX = K
IF(SYSFK2) GTVIMAX) VMAX = SYSFIK2I
IFISYSFIRILT.VMIN) VMIN « K
IFISYSFK2LLT VMIN) VMIN = SYSF(K2)
IF(SYSF(K3).GT.WIMAX) WMAX = K
(FISYSF(K3).GT.WMAX) WMAX = SYSF(K3)
IF(SYSFIK3) LTWMIN) WMIN « K
IF(SYSFIZLLT.WMIN) WMIN = SYSFIK3)
430 CONTINUE
WRITEE@495) NPOIN
495 FORMAT( NODAL DISPLACEMENT SOLUTIONS I, 5.1,
* H.2XNODE, 13X, V% 13X, VS, 13X, WA
et
DO S0 IP=1,NPOIN
B = P*NDF
WRITERS10) 1P, (SYSF(I, lel1,3)
510 FORMAT(S, 3E14.6)
NeBs1

WRITER,A)) MINIMUM DISPLACEMENTS
WRITER.")

WRITEE, 700 IUMIN, VMINWMIN
WRITER830) UMINVMINWMIN

:::wﬁmmnimum'mmaa

WRHEE.W’I i

WRITES (AN * 2414

WRITES, WA * L3

WRITEE WA} * B.C. 1.LOAD 1.DISPLACEMENT_ 1"
WRITES W) *

WRITEE A)') "NONE"

WRITER, A)) "NONE"

WRITES,(A)) ‘NONE

WRITESA) "NONE"

WRITES,AY) 'NONE'

WRITES W) * 1 1 3 8

S quiingninens

L]

WRITER W) * 2 o

WRITEES50) TM, TM, TM, TM, TM, TM

WRITEE850) TV, TM, TM, TM, TM, T™M
BS0 FORAATIGE3 5)

CONV = 2 5400-02

Net

DO 883 J«1,NPOIN

Nenen

Benan

UP = SYSFU1)°*CONV

VP« SYSFU2)°'CONV

WP = SYSFU3)*CONV
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CNFHFOR Update : 915

THIS PROGRAM WILL TRANSFER FORMAT DATA FILE
DEAS) TO On UNX

eo0o0o

PARAMETER @XPOI=200,MXELE =400}

o

IMPLICIT double precision (A-H,0-2)
DIMENSION TEXTR0)
CHARACTER"20 NAME1, NAME2

10 WRITEG.2Y
20 FORMATY, * PLEASE ENTER THE INPUT FILE NAME)
READE, ‘WY, ERR=10) NAME1
OPEN(UNTI=Z, FILE=NAME?, STATUS="0LD, ERR=10}

M=0
CALL FINDWP
REWIND(7)

M= M- NPOWN -1

IF(M.LE.O) THEN

WRITE(S. W7’ Your label node data has some mustake’ &

sToP

ENDIF

DO 50 1M

READ?1) TOXT
1 FORMATR0AG
50 CONTIHUE

é::.:-;:’;;“;ﬂus'mﬂﬂ

c
c
IF(LNE.N) STOP
70 CONTINUE
lm FORMAT(TIZ4.T23,2 3F8 5.T55,12)

°;“,lf’.§5TW'1§I\‘1ﬂ‘§flJ A

LTYPE(LS) =0
130 CONTINUE
READ{7.200: W, 2. M’MTILI. Jeld)
IFULNE.N) STOP
150 CONTINUE
200 FORMATITYA4,T23,12,T29,14.T37, 1 T45,14.T53,4)

c
€ READ DATA OF SPECIIED TEMPERATURE
c
IF(S £Q.0) GO FO 380
READ(7,250; T
250 FORMAT(TIEF10.4)
DO 350 1«15
READ(7,300« 851, TEMP(ISH)
1BCUSH = 1
300 FORMAT(TZIN.T33,F8 4)
350 CONTINUE
380 (S EQ.0: THEN
READ(7.253 TX
READR.M TOXT
END I
1FUS NE 0: READ(.1) TEXT

*** READ D&IA OF EXTERNAL HEAT GENERATION ***

catt INTMAT NGFACE LTYPE.QS)

wmnua*mum !JI]JTLLFI‘SU

TS « 5d+00
M-l
STEF = 567008

pp; ;- ha b —

50 TREM)
~ry
0K E%%x
WRITEE, A
+ * EMISSVITY STEFBOLTZMAN  ABSORBTION INCIDENT-HEAT *
VWRTER9%0; AR.STEF,DEN,DEN

890 FORMATRXE10.3 4X E10.3 BXET03AXE103
WRTEB'WYT ST FT T8
WRITE®,1000ISTFT.TS

1000 FORMAT(TZF6.3T8,F6.3,T17,F63)

WRITE(®, 11001 NPOIN

1100 FORMAT( NODAL
DO 1300 I=1,NPOIN
WRITE(E, 12001 |, IBCH), (COORDAJ), J=13), TEMPY)

1200 FORMAT(,TRA 2.2 F10.5,1X F10.5,1X F105.6X F8 4)

1300 CONTINVE
WRITE(8,1350) NELEM

1350 FORMAT( ELEMENT NODAL CONNECTIONS AND HEAT MODES 16,1 3
DO 1500 ta1,NELEM
WRITE(®,1400) |, ONTMAT(S), Ju1.4), RTYPE(LSL, Ju1.4),
¥ NGFACENJ), Ju1.4). (NFACE(LD, J=1.4),
® (NRFACEN)). Ja1 4]

1400 FORMAT(, TR3.M. 1X M, 1X M, 1X M TR3 412, TR3 412,

* TR34RTR3AZ)

1500 CONTINUE

c

1619

sToP
END
€
c



SUBROUTINE FINDINPNE JS,10S 1 1R 10, M ICONV)

IMPLICIT doutle precsion (A-H,02)
CHARACTER®? TEXT.TEXT1*4

1=0
$=0
HW=0
R=0
Q=0
ICONV = 0
c
50 READD, VAN TEXT
FIEQOM=M+ 1

o

€ FIND NUMBER OF NODES

IF(TEXT EQ CTETRA') AND 0.EQ.0)) THEN

€ FIND NUMBER OF ELEMENT
c

IF(TEXT NE ‘CTETRALAND.LEQ 11 THEN
BACKSPACED)
BACKSPACED)
1.2
READI, 100, KE
READ"A)) TEXT
READA AN TEXT
c Chack. QVOL anly
READIT A1 TEXT
IE(TEXTEQ 'OVOL) THEN
1=6
1CON = 0
ENDE
BACKSPACED)
BACKSPACED)
READD, YAT) TEXT

END I
€ FIND NUMBER OF SPECFIED TEMPERATURE
c

TFGTEXT £Q 'SPC)AND 4 EQ.2) THEN
150 IS=541
READT, AN} TEXT
IFTEXTEQ SACY GO TO 150
1=3
c Check. QVOL enly
READ. AN TEXT
IFTEXTEQ OVOL) THEN
1=6
BACKSPACE(7)
60 70 850
END ¥
BACKSPACEM
BACKSPACEM:
READZ.MAY) TEXT

ELSE

TF(TEXT.EQ TEMPDIAND 0.EQ 20 1 = 3
END

€ FIND NUMBER OF EXTERNAL HEAT SOURCE
c

FIEQ3: THEN
105 =-1
250 READT, W) TEXT

QS « 1S + 1

IF(TEXT£Q "QHEDY': GO 1O 250

FTDTEQ QVOL) THEN
9
BACKSPACED)
GO TO 850

END'

L

c rmnmnor HEAT SURFACE
c

IFILEQ &) THEN
ICON = 1
ICOMN « 0
NCOi« 7
NCOH1 = 4
READZ.AY) TEXT
TF(TEXT EQ ‘PARAM) RETURN
READ{Z.3AY) TEXT1
300 IF(ICONEQ 1 60 TO 350
READ(.A) TEXT
READ? VAY) TEXT1
350 IFTEXTINE “+HAY GO TO 400
ICON = ICON « 1
READT W) TEXT
READT AN TOXT
READT.WAY) TEXT
READT. AN TOXT
IF(TEXT NE "CHEDY'| AND (TEXT.NE 'SPC'H ICONV = 1
HF(TEXT EQ 'CHEDY) THEN
BACKSPACEM
TEXT « 'SPC
1CON = 1
END ¥

FF{TEXT.£Q *SPC) GO TO 300
00 30 Je1 5
380 BACKSPACE()
GO 70 510
400 F(TEXT1.EQ PHBD')AND ICON.£Q 1)) THEN
1§

NGFACE LTYPE,QS)

DO 100 e« NELEM
DO 100 Jx14
EFM:EEJ

S INUNITHINS

READC.400: OSMEKN, J=13)
40 wummms.u TRAM, TR, 14)

" :ﬁom

\SUUNEBNYNQ

TENTMAT(J: EQLIERKY IEX = IEK  J
850 CONTINUE

FIEKEQ 6 THEN
NGFACEQY « 1
Nt

END IF

OEKEQS: THEN
NGFACEN2) = 1
M=2

END ¥

THIEKEQ ) THEN
NGFACEN3) « 1
NMe3

END W

FFUEKEQ B THEN
NGFACE(4) « 1
Ni=d

END I

END ¥
Nel
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650 COommUE IFARLEQ 3 THEN
700 CORMUE LTYPENL = 1
1 FORMET20M4) DO 550 K=1.3
RETimm DO 550 J=1.4
END IFINTMATEJ1EQ IRIO) IRK = IRK + J
c S50 CONTINUE
C— IFGRKEQE THEN
4 ) NRFACED1) = 1
SUBRUTINE CONVIMXELE NELEM,IH INTMAT,NFACE HH,H LTYPE.TLICONV) Net
c END IF
PO doutle precision A-H,0-2) IF(IRK EQS. THEN
c NRFACER2) = 1
INTEGES: A) ), Ni=2
e LTYPEMMXELE4) END IF
REAL  WOUXELE 4) IFIRKEQ 7 THEN
c NRFACEE3) = 1
T = 360400 a3
END ¥
C  SETSACE TO BE ZERD IFIRKEQ @ THEN
4 NRFACEA) = 1
DO T €= 1.NELEM Ned
DO M =14 Y END ¥
NFATEER « 0 K Net
100 CONRRUE 1 2
IFIHECD RETURN
c
DO YE =1
HKe8
REATI 400! GHIL), Je 13
400 FORRMTITIY I4, TRAM TR4 M)
DO £ &= 1L HELEM
HL=e
DO X se14
DO SX k=13
TF(ITREET 4 £Q 1HIK) THEN
Hied 41
END ¥
520 COLTRUE.
IFURLEZ3; THEN
s -1
DO k=13
DOEIJ=14
IFRRIATOS EQ IHIKY MK = 1K + J
comnruE

o

550
IHHLED & THEN
WNEZER = 1
W=t
EDE
IF(REDS, THEN
WECER - 1
N2
ENDF
LR ) THEN
WRCEY - 1
Ne3
ENOE
FHHLEQ®: THEN
NICERA - 1
Nes
ENDE
Net
END®
650 CONTRIE
READT TEXT
READTR TEXT
READRAE: HINI
630 FOMETTIZEIN
READG TEXT
1H1: EQ THEN
IFICOMEQ.0; READ(7.830) T

o

SUBROTWE

IMPLECE double precision .

REAL RAXELE4)
€ SET#SBACE TO BE ZERD

DO 10U E=1 NELEM.

DO 1014

NRFATSE B =0
100 CONTaEE

IFIR ECS RETURN

DO 20081 R
READT 4% 4R, J=1,3)
400 FORMETTST M TR, M, TRR M)
IRK «0
DO 852 & ANELEM
LI 3
DO 520 4et4
DO 67423
IFONTIASRE A EQIRIK) THEN
IRl®at
END ¥
520 CONTruE
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CNFSFOR
Updte : 300784
THIS PROGRAM WILL TRANSFER FORMAT DATA FILE FROM
(COSMIC-NASTRAN (-DEAS} TO STRES3D.FOR

o006 0n

PARAMETER (MXPOI=100,MXELE=300)

o

IMPLICT REAL®B (A-H,0-2)
DIMEKSION TEXTR0)
CHARACTER NAME1*20, NAME2*20

NTEGER E.4).IBCIMXPC

KTKMXPOU
REAL COORD(MXPOI,3,, TEMPMXPOR,F ORCE(MXPO1,3)

c
REWIDT)
10 WRITES 20)
20 FORWATY, * PLEASE ENTER THE INPUT FILE NAME:)
READIE, "), ERR=10) NAME1
OPENURITa7, FILE=NAME?, STATUS="OLD', ERR=10

c
€ FIND THE NUMBER OF NODE.ELEMENT AND BOUNDARY CONDION
c ] 501 151,51, 152,52, 153,53
c 18 & the number of dispiscement condition, SPC1 . k 1214 F103.2X M FI032X M F103)
€ R 15 the number of dhsplacement conddion, SPC E e o , s1
€ 1S 1 the number of noda! temperatuse ] : 2
c 164 1 the mumber of nodal forcs - ses3GTOT
< KT s the number of surface traction Oivis ol
: — o
Ma0
CALL F0:D( NPOIN, NELEM, M, 18, IBR, IS, 1BF, NT )
REWNDZ) |
[ ] \EAD THE NODAL -‘u‘.‘:‘bl
M= M- NPOIN - 1 c
DO 50 1M 1FUBF.GT.0; THEN
READT.Y: TEXT oo so.;-mvom
1 FORMAT0A)
50 CONTINUE n
c
€ READ COORDIKATE OF NODES
c
DO 70 4=1.NPOIN
READ(.100i N, 2, (COORDIJ), Ju13), 2 mm.m nmwn
n nmsmn €0 FORMA umm&
nm
m rom.rrm 6 :ﬂ
FORCEMF.2) =
c READ CONNE (NF,
UE
READT.200] ND IF
IFUNE 8 STW [
150 CONTHE € FIND THE SURFACE TRACTION
200 FORMATITII6TZ2,12.T26,4 T37,4.T45, 4 T53 M) €
& € IRl is the value of waction
€ READ BOUNDARY CONDION € NFACE(J! & the foce sede of tiaction
c c
€ NEMER ic the type of displacement condition € SETNFACE O BE ZERD
c 123 - tued XVZ . ©
c 2 :med XY DO 700 1E=1,NELEM
c 2 foed XZ DO 700 Je14
€ 2 hed V2 TR = 0.
€ ISB = the start numbar of SPCT NFACE(E.) « O
€ IFB x the frwl number of SPC1 ; 700 CONTINUE
C ISR e the numbs: of SPC ¢
c IFNT.GT.0, THEN
DO 220 &=1.NPOIN 3 DO 80 eI NT
BCLN =0 NTK = 0
1BCI2) = 0 READ(7.710) TRAC, INTIJ, J=1.3)
1BCH3 =0 710 FORMAT(TIZ.FI03T2%, 4 THA I TRE 1)
220 CONTIOE DO 750 I 1.NELEM.
READI7.2%) ELASPRALPHA NTL=0
230 FORMATR17,FB2.T34,F8 6,149.F8.2) DO 730 Je 14
RLAD. % DO 730 Ke13
THIE GT0 THEN IFINTIMAT(J) EQ NTHKY THEN

DO 330 k1,18 NTL« NTL 41



ENDIF BCIN3 = 1
730 COSTRIVE END ¥
IFATEQY THEN RETURN
D340 Ke13 END
0040 Je14 .
HIRTMATE ) EQ NTRK)! NTK « NTK + J
740 CONTINUE
#TKEQS) THEN SUBROUTINE FINDX NP, NE, M, IB, IBR, IS, IBF, NT)
WEACEQT) 1 £
wel CHARACTER"7 TEXT

ann

FATKEQ ) THEN 1=0

NFACEN2i = 1 5=0

a2 B0
B F B8R =0
FHTRECT) THEN 8F =0

WFACEGY = 1 N =0

Wea3 c
BOF 50 READT, ) TEXT
K EQ 8 THEN FUEQO M=M4 1

et 4 OF NODES

wta(5,") TRAC ‘)JAND (LEQ O THEN

END F

ITYPE CODES ARE
©. ONLY NODAL FORCE
1: HODAL FORCE & NODAL TEMPERATURE

2 NODAL FORCE & SURFACE TRACTION \ ( \
3: NODAL TEMPERATURE & SURFACE TRACTION . Y
{F(IS GT.0LAKD (NT GT.0f FTYPE = 3 - \\’

mpOononno

IF(US EG0)LAND INT.GT 0! TTYPE = 2
TFIIS GT.0,AKD. WT.EQ O FIYPE = 1
IF({IS EZ0LAND (NT.EQ.0 ITYPE « O

v n
E PRINT OUTPUT FILE r | v ’ '\F"\\
::roaum'vmst ENTER THE OUTPUT FILE NAME-) g N ‘;\}\\

READE, W), ERR=810) NAME2 fr
OPENUINIT=E, FILE=NAME, STATUS='NEW", ERR=810) m g
(EER OF RESTRAIN

TEMPERATURE NODAL FORCE

DIM «3
UINE « 3
neo
IFURF 00011 = 1
{FOBF £Q0F 18F = 1 i E
WRITEE.") LINE { ' R EXT.EQ 'SPCY) THEN
WRITEEAIT DATA FROM FDEAS IN COSMIC-NASTRAN FORMAT i 3 Q 'SPC1.AND 11.EQ.2)} THEN
WRITEE'A)T NPOIN NELEM NFORCE ITYPE r =Bl
WRITES50! NPOIN, NELEM, 1BF, ITYPE r. ’ 7.1AY) TEXT
950 FORMCITA,I6,TR2.6,TRS 4, TR M) S|
WRITEEW) " ELAS PR ALPHA TREF" - a
WRITEE 280, ELAS, PR, ALPHA, TREF
960 FORMETIE12 52X F5 32X E124.2XF103)
WRITEE AT NODAL BOUNDARYCONDITIONS AND COORD
DO 1300 1.NPOIN
WRITEE 1200+ 1, §BCH1J).J=1,3), (COORD(.K), K=13), TEMP() y
1200 FORNATHETR2.32.2X F 185, 1XF10.5,1XF10.5,6XF10.4)
1300 CONTRUE 0
WARITEE"Y ELEMENT NODAL CONNECTIONS AND FORCE MODES :*

DO 1500 kINELEM . END iF |
WRITEE 5400¢ 1, ONTMATER, Ke1,4), NFACE(S), Je14), WTEXTEC TEMPD} 1 e ¢
= TRILU. L=14) Eu!l *

1400 FORMIETE, 1X.16,1X,16,1X 16,1 46,1 412, 1 £10.3, XE93,

e ﬂ UH 3 EJ\ ﬂ?iﬂm ﬁ‘i

DO T30 11 NPOIN
FFME.GT 0 WRITE, 16001 |, munu (FTEXT £Q TEMP) GO T0 250
. FORCER) led
1600 rmmmu.«.wm.mun EHO
1700 COMRMUE
ELSE
WRTEY 1 0
END W GEQ e
sToP mwwnm
END IFTEXT £Q PLOAD) GO TO 500
c : 40 F(TEXTEQ PARAWM RETURN
c READ? WA} TEXT
€ 186 = 185 4 1
SUBROUTRME BOUD( MXPOR, N, NB, 18C) W(TEXT EQ FORCE") GO TO 400
(- 0 1e§
TEGER BCMXPOL) END ¥
c c
IFNE EQT 1BCNY = 1 € FIND THE SURFACE TRACTION
IF(NE EQ2) IBCIND) = 1 c
IFINE EC3 18O « 1 FIEQS: THEN
IFINE.EBR2) THEN IF(TEXT £Q ‘PARAM) RETURN
1BC( M= 1 #H{TEXT £C ENDDATA) RETURN
1BCMR = 1 60 READD, A" TEXT
END IF NeNTa1
IFINE EQ YD THEN F(TEXTEQ PLOAD) GO T0 600
1BCN &= 1 . END W
1BCINZ - 1 c
END IF WTEXT NE ENDDATA') GO TO 50
IFINE EQZ» THEN : RETURN
BCN2 = 1 END
IBCINA = 1 8]
END IF
1F(NB EQ'Z3 THEN
IBCHT= 1

1BCIN 2t 1
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