











BPn=PT-UPk*X7 00590001

Mai= (k3a-87) /DX 00600001
Bhii=gT-NRE*X7 00610001
ITER=0 00020001

(o 00630001
C CALCULATE ACCELERATION, VELOCITY, AND LOCATiON OF THE PEOJECTILE 00640001
c 00650001
10 AP=.5% (P3L+PAL-P3IR-PUR) *AKEA*GC/MP 00660001
UALISLE=U3IL+AP*DT 00670001
Ju4i=Un.SLE 00680001

U=.5% (U3 L+ULL) 00690001
Lu=1./U 00700001
D&A=DI*Ga/LO 00710001
Lhi=43L+DX 00720001
dud=L3R+DX 00730001

C 00740001
c LOCATE POLNT 1 AND DETEEMINE COEFFICIENTS ALONG LIBE 14 00750001
C 00760001
20 uv=u1i 00770001

LF |1TEE.GT.0) &0 TO 30 00780001
Usl=U1l 00790001
24L=P1 00800001
ahi=i1 00810001

30 CUNTIHUE 00820001
U=.5% (J1+041L) 00830001

P=.5% (P1+P4 L) 00840001

E=. 5% (K ) +h4L) 00850001

CALL TiiERMO{P,R,A) 00860001
LP=1./7(U*a; 00870001
X1=X4L-DI*GN/LP 00830001

1F (AbS {4£1-41S) .1LT.0.0001) GO TO 40 00890001
113=%1 00900001
Ul=8RUL*=X 1+ UL 00910001
P1=dPL*i1+0PL 00920001
Kl=duL*{ T+31L 00930001
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aan

adahn

40

50

60

70

80

GV Tu 20

wk=h*3/6C
TP=GL*P1 ¢+, P*UT

LOCATE #0idT 2 AND DETEEMIMNE COEEFFICIENTS ALONG LIME 24

G=L2

IF (1T8&k.31.0) GO TO 00

Jias=02
Puk=pd
héb=R<

U=. 5% (U2+U4R)

P=.5% (22+P4R)

B=.5% (hi+k4K)

CALL THE&MO (P,E,A)

LH=1./(U-h)

L2=X4E-LT*G h/LM

LIF (AbS5 (42-425) «LT.0.0001) GO TO 7V

L45=42

U2=RUL*X2+uUR
PL=NPL*iZ2+LPR
E2=HRL*X2+bRR

GO IG 50

wl=B*a/eC
TH=GL*Pc-yd*02

DETEXAIME THE COEFPFICIENTS ALONG LINE 34

iF (iTEk.sT.0) GO T0 8O

Pu4L=rJiL
2dd=P3k
H4L=ia3L
R4k=0KIR

PL=.5% (#3L+P4L)
[i=. 5% {R3i +RU4L)

00940001
00950001
00960001
00970001
00980001
00990001
01000001
01010001
01020001
01030001
01040001
01050001
01060001
01070001
01080001
01090001
01100001
01110001
01120001
01130001
01140001
01150001
01160001
01170001
01180001
01190001
01200001
01210001
01220001
01230001
01240001
01250001
01260001
01270001
01280001

891
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=6l 01290001

CaLl TdEKMO (PL,RL,AL) 01300001
AGL=AL**2/:C 01310001
TUL=GL*23L-A0L*R3L 01320001
Pi=.5% (P3a+ P4R) 01330001
Kb=. 9% (36 +E4R) . 01340001
G=G2 01350001
Caul THEERH0 (PR,RE,AR) 01360001
AOu=aRk*%2/uC . 01370001
TOL=GL*P3k— AOR*H3R 01360001

01390001
CAiLCULATE THE PROPERTIES AT POINT4, AND TEST FOR CONVERGENCE 01400001

014100013
U4L=UHISLL 01420001
P4L= (TP~ P*U4L) /6L 01430001
Réi= (bi*P4i~TOL) /AOL 01440001
U4E=UNIiSLE 01450001
PaR= (1d+y M*U4R) /GL 01460001
h4i= (GL*P4ia-TUR) /AOR 01470001
IF (1TEu.3Q«ICOE) 60 TO 5 01450001
IF (lTEa.Ey.0) GO TO 90 01490001
IF( (ASS (i%a=XD) - GT.E4) UK. (ABS(U4L-UD) .GT.E1%UD)) GO TO 90 01500001

1F {( {AGS (P4L-PDL) .GT.E2*PDL) . OR. {ABS (H4L-RDL) .GI.E3*RDL)) GO TO 90 01510001
+F { (A8S (P4R=-PDK) .LT.E2*PDR) . AND. (ABS (P4L-2DL) .LT.E2%PDL)) GO 10 5 01520001

Y0 1IEE=4iTck+] 01530001
Io=X4L 01540001
UD=U4L 01550001
PDu=2u4L 01560001
EDL=udL 01570001
PUh=Pun 01580001
LDn=kda 015900013
G0 170 10 01600001

S CONIINUE 01610001
sdd URN 01620001
END 01630001
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L000RS00
10002500
10009600
10006500
1000hS00
1000FS00
10002500
10001500
10000500
10006000
10008900
10007000
10009900
10006200
L000HH 00
L000EROO
10007000
1000L %00
10000700
t0006E00
t000RBEDD
10002£00
1L0009€00
L000G£00
1000H£00
1000EEND
10007€00
10001 €00
t0000£00
10006200
10000200
L000/Z00
10009200
10006700
c000h200

n/°L=01T
(Ten+1En) 2G°=n
FTISTRA="thN
Id#dV+ TFN=T"TSTHN
dAR/I9¢VI8Va (Fhd-UEI-THI+TEA) 2G°=dY O

FTILOIrodd FHL 10 ROTIVOO0T GRY ‘AXIDCIIA ‘ROTIVAITIOIY FIVIAITYD

0=HZIT
TEXTIR-TEUI=TNA
Xa/ (Tew-gu) =THY
TE X2 TAR-TEI=TdE
xa/(1¢e3-GaY =1y
TEX=TNR-TFN="TNG
xa/{Ten-snY =10y
TEY-CY=Y(
gFI=Ana

TeI="Tha

CU=L Y

cd=ta

cn={n

GY=S1X

STIVIHONATOd SRILVTOIWILRY ARTIWNIIIQ ANV STITIHAIOYd ‘IVITTRY INTITIQ
143 ’vaEv’va’YIT’In’av/ca/norund

ZORLONZO 1908 /1A R T9 %09 0T €4 “23 LT /AT HOHNT /T ROD/ROREND
dRIUR‘HAN I AR TIT “TANTIOR’OT R T 3T TV

ANTINOTANS TISSTH HnG2dTS~-TINOw ST TIODCLUA FNTIANTANS

EEBBRELEE R SRR BB LR ER RN R R RS E RXRE ARk ke SRRk R Ry Rk e

(ix?av’to’tna/
Tan’InX’cR’ca’cn’cx’ eI’ TFA’ICA’IENYTIEXY) TIOCNA ANTILAOWANS

VLV
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naoa

ana

20

30

40

80

DX=DIT*GN/LO
L4L=X3L*DX

LOCATE POLHT 1 AND DETERMINE COEFFICIENTS ALONG LINE 14

e=G1

1F {(1TER.GI.0) GO TO 30
guL=ul

PUL=21

Be4l=k1

CUNTINUE

U= 5% (U1+U4L)

S+ D% (214P4L)
E=.5% (b 1+ad L)

CALL THERAO{P,E,A)
L= 1./ (U+A)
X1=X4L-DT* N/LP

IF{AbS (41-X1S) .LT.0.0001) GO TO 40
L15=x1

U1=dJ* X1+ 0L

Pi1=MPL*i 1+4BPL

B 1=MLEL*X1+BRL

G0 TO 20

uP=k*d/uC
TP=GL*P i+ ,P*01

DEL EG4INE THE COEPFICIENTS ALOKNKG LINE 34

IF (iTEi.sT.0) GO TO 80
P4L=P3L

@4L=R3L

PL=. 5% (23L+P4L)

Ki=. 5% (i 3L¢EUL)

G=u1

CAil THERMO (PL,RL,AL)

00590001
00600001
00610001
00620001
00630001
00640001
00650001
00660001
00670001
00680001
00690001
00700007
00710001
00720001
00730001
00740001
00750001
00760001
00770001
00780001
00790001
00800001
00810001
00820001
00830001
0084 0001
00850001
00860001
00870001
00880001
008390001
00900001
00910001
40920001
00930001

T4t
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AOL=AL**2/GC 00940006

TOL=¢L*23L-AOL*R3L . 00950006
: 00960006

CALCULATE THE PEOPERTIES AT POINT4, AND TEST FOK CCNVERGENCE 00970006
00980006

U4L=UAISLE 00990006
P4L= (T@-yP*U4L) /GL 01000006
R4L=(GL*P4L~TOL) /A0L 01010006
IF (iTEBk.Ey.ICOR) GO TO 5 01020000
IF (ITEE.EW.0) GO TO 90 : 01030000
IF({aBS{X4L=XD) .GT.E4) .OR. (ABS (U4L-UD) .GT. E1#0D)) GO TO 90 01040000
LF({ABS (P4i-PDL).GT«E2*PDL) «OR. (ABS (R4L-RDL) .GT.E3*#RDL)) GO TO 90 01050006
IF (ABS (P4L~PDL) .LT.E2#%PDL) GO TO 5 01060006
90 ITER=ILER+1 01070000
KD=X4L 01080006
UD=UaL 01090006
PDL=P4L 01100006
EDL=i&4L . 01110000
GO TO 10 01120006
5 CONTIMUE 011300006
RETURM 011400006
END 01150006

24T
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SUBROUTiNE THERNO (P,R,A)
S¥E SRR bk ke kbR kb hkE Rk

SUBROUTINE THERMO CALCULATES THZ SPEED OF SOUND FOR A PERPECT GAS
COMMON/CULTEL/ICOR,IE,E1,E2, E3, E4,GC, GL, GN, DT, G, BG,G1, G2,BRG1,RG2
A=5ydT (GC*GL*G *P/R)

HETUgH
END

00240000
00250003
00260003

00270003

00280003
00290003
00300003
00310003
00320003
00330003
00340003

€41



aa0aoa o

N6

GO

G a6

10

20

SUBKUUTLNL PSHOCK {P1,E1, E4,R4,VUFLOW,P2,82,H42, VSHOCK,VASHCK,N1)
SRRk EEE LS XU R BB R R LR R SE R B LSRR R SRR R R RS R KR R LK R X R R EE R EEE K

SUobOUTINE PSHUOCK CALCULATES PaOPERTIES OF SHOCK

dal L2,LM,10,80L,MPL,MRL ,MUR,NPR,HRR, 81,42, LUS

CuMMON/COUTnL/ICOR,IE, EV,E2,E3,E4,6C,GL,GN,DT,u,RG ,61,62,RG1,RG2

CALL TdUZ2RHO (P1,R1,A1)

Cali TdLRNO (P4 ,RB4,A24)

FIND PLESSURE BEHIND THE SHUCK
Zu4=24/P1

B=1.0

LiS=24

EdSH= (A1/a4) * (G2-1.) * (B*Z4-1.)

BuSD= (L. %ul® (2.%G2+ (G2+1. ) * (B*24-1.))) **0.5
KH5P=~2. %62/ (G2~ 1.) .
EHS=v*s4% (| }.— (RHSN/BIU SD) ) **RIUSP)

i? (ABS(LUS-RIS) .LE.0.001) GO TO 20
1F (Beli.0.0) GO TO 20

6o 0 10

L2=0%L4

Pi=P1%il

FiiD VELOCITY OF THE SHOCK

SE1={22¢ (62=1.) /(6241.))* (G2+1.) / (2.%62)
H1=5F1*%0.5

VSUOCK=a 1¥81

FIND #ACH NUMBER AND VELOCITY BEHIND THE SdOCK

00240000
00250001
00260001
00270001

AT ITS FIRBRST 0CC00280001

09290001
00300001
00310001
00320001
00330001
00340001
00350001
00360001
00370001
00380001
00390001
00400001
00410001
00420001
00430001
00440001
00450001
00400001
00470001
00480001
00490001
00500001
00510001
00520001
00530001
00540001
00550001
00560001
00570001
00580001

T
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SF2=H1%¥2 .+ (2.7 (62-1.))
SF3=2.%G2% (N1%%2.) /(G2-1.) - 1.

#2= | SF2/SF3) #%0.5

VaV1= (2. #(U2=1.) SHIS$2) / ({G2+1.) ¢ H1%%2)
V2=V5H0CK*V 2V )

VASdUK=UF LU &+ VSHOCK-V2

FIdD VibdSITY BEHIND THE SHOCK

E2hi=1./V2V1
Ke=id 1*# 281
wcTURN

END

00590001
00600001
006 10001
00620001
00630001
00640001
00650001
00660001
0067000
00680001
00690001
00700001
00710001
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z0008s00
20002500
20009500
20005500
20000600
-2000£S00
Z0002%00
ZoooLs00
20000500
Z0006000
<000RH00
0004000
20009100
¢0005H00
¢0000h00
¢000EN00
20002100
<0001 700
20000000
Z0006€00
T0008E00
c000LE00
¢0009€£00
Z000SE00
20000E00
Z000F€00
Z0007€00
Z000L£00
¢0000€00
€0006Z00
20008220
c000LZ00
70009200
20005200
00000200

¥q/(1en-o0) ="INR
FX-RY=XQ

A=t ¥

fd=14

an=t n

aY=SLY

0=8317

STVIRORXTOd ORIIVIOANIINY INIWNILAM ANV STTIHTIJOUE TTIVILINY TRIINC

*Z/ (L7467 zan
*z/ (LA+c3) =0
*z/ {1 nagn) =0
*z/ (LY+cY) =0Y
ag¥=4"
Tey=o7q
TEWN=CH
vfd=1d
»r3=94d
PF3=6da
e =40
gen=00
gEN=50

Iq3’vIgvr’va’YII ’an’avw/ca/enuuod
2981 08’29 %1998 D IA RO TID 00 ' nT T 72T LT AT 0D T /THLFO/RORWND
PR GAH NN TIN * TR TONPOT *RT 2T TYIY

{e2 FOINANTAAN RO CASYA)
FAVR YOOHS ¥ 1V SAITIHAJONE IFRLI STITYINDIVD NDIOHS FIFTIINNUANS

SRR RSB XL RERR AR R R EC S LS L RS R E RN SRR AR R DR E R R ER ER %
(STY THE  THA TN’ AnT/Mna Aan’an’hX’an’eg’on’oyy
LX’GXTIERICACTICNACEI A HEN’EN' £X) YDOOHS TNTINONANS

VOO

DUOVY
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acn

(s N e XY

10

30

BUL=UJ3i-dUL*X3
APL= (Qo-23L) /DX
BPL=P3L~-NPL*X]
Mhi= (Rd-kiuL) /0K
BRL=H I~ dbs®*X3

LOCAL & PULNT &

IF (1T2d.By.0) W4=i3
W=e 5% (W3 +HY)

LO=1./0
L£4=X3+DT*6i/LO

CaLl iWd{Ex AND SHCK TO DEIEKMINE THE SOLUTION AT PGINTS 4LAND 4R
CALL iNick {(45,U5,P»,R5,X7,07,P7,R7,44,04,P4,R4,F3,U3,P3,R3,FX,

1L.P, Lid, F1,F2)
Udu=04
P4 =P4
BY6=E4

CALL SidcK (W4, U4k,PUR,RUB,U4L,P4L,R4L)

LOCATE POiINT 1 AND DETERMINE THE COEFPFICIENTS ALONG LINE 14

U=« 5% (U4L+U1)

P=. 5% (PaL+P1)

B=o5% (k4L+R1)

CALL TiE&HO (P,B,A)
ALS=A

LP=1./ (d*a)

X I=L4-DT*GH/LP

IF (A85(i1-X1S) .LT.0.0001) GO TO 40
x15=41

U1=MUL*ZX 1+80L
P1=NPL*X1+4PL
E1=HEL*i 1+BRL

GU 0 30

00590002
00600002
00610002
00620002
00630002
00640002
00650002
00660002
00670002
00680002
00690002
00700002
007 10002
00720002
00730002
00740002
00750002
00760002
00770002
00780002
00790002
00800002
00810002
00820002
00830002
00840002
Q0850002
04860002
00876002
00840002
00890002
00900002
00910002
00920002
00930002
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40

50

5

wP=E*a/5C
TP=GL*P1+y2*U1

CALCULATE P4BREC AND TESTI FOR CONVERGENCE

P4&aC= (1P-yP*U4L) /GL
D2=Pds-PUakC

IF (as5 (De) «LT.E2*P4L) GO 70 5
ITEa=ITER+1

iF {iTBk.GT.ICOR) GO TO 5
IF (ITEX.sT.1) GO TO 50
Kel=W4

pP1=DP

W4=1.01%N4

GO T0 10

SL= (DP-DPi) / (W4-W4I)
DiF1=DP-D¥L

DI1F2=W4-W41

Wei=dy

DPI=D2

W4=W4=-DP/SL

GO TO 10

CUNTINUR

RETURN

EKD

00940002
00950002
00960002
00970002
00980002
00990002
01000002
01010002
01020002
01030002
01040002
01050002
01060002
01070002
01080002
01090002
01100002
"011106002
01120002
01130002
01140002
01150002
01160002
01170002
01180002

84T
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to000ns00
€000£S00
€0002500
€0001500
€0000S00
£€0006000
£0008000
£000L700
£0009000
£000S54h00
€0007%00
€000€EN00
£000Z100
£000L 000
€00004%00
£0006AE00
£000RE00O
£000L€00
£0009€00
£000S€00
£€0000E00
€000€£00
€0007€00
£0001£00
£0000£00
£0006200
£0008200
€000LZ00
£0009200
£00052Z00
o0o00%Z00

ana
RInLIY

CA-ThA+HN="TH])
ThHxLEZV="ThR
Thd=t dZT=Tha

LA+l AZA=7A

FAVA JOOHS Za¥3dIS ISYNAl ANIHIG STTINZIONA FLVTINOTIVD
(149} 7({°1=-9)=(°"149) /Zu2lR220°2=1 273

LAZR/°1=1HU2Y

(Zasl W (*149)) /(Zo21 R {1 -9)e*2) =t AZA

SY9 10324933 Y ¥OJ FA¥VM NDO0HS SSOHDY SOILYH ILBIJOEL JLVINDTYD

LY/LA=1H

(LY’9ang ®and) oWEINI T11TYD

hA=1A

STTIVIJONd FAVA MDORS RAVIAIS ISVAN aNTA7Q

1T ‘RIRY YA Y IT’ R/ ap/Ga/novRnd
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LR’EAN’3aR*NON’ TIR TaH *INR YO ' HT 3T VY
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nonn N0

00240000

SUBROUTINE PATH (PBA,PNQ) 00250003
SEESLE SRS LS BB EEREE LSS RS EE 00260003
00270003

SUBROUTINE PATH CALCULATES VELOCITY AND DISPLACENENT OF PROJIC!II.Bg ggg Iolg%:l
3

COMMON/CONTRL/ICOR,I1E, E1,E2,B3,B4,6C,GL,GH,DT,G,RG,61,62,RG1,R6G2 00300003
CoaB0N/D5/4P,ME ,ITX, PA, AREA, BDT 00310003
COMNOs/D7/4B,KC,882 ,LBA,LBA1,1L80,LN01,L802,XBRRL,RERRL,LENG1H, 00320003
/D,MUREF, LAREF, CKREF, TREF, S0 ,S5CK,Y0,VELP,VELC ,5P,SC,DS,TiAnE 00330003
REAL LA, NMU,LAREF,NUREF,NP,LENGTH 00340003
FIND VELOCITY 00350003
VELC=YELP+ (DT/HP)* (AREA* (FBA—-FNO) -D) 00360003
PIND DISPLACEMENT 00370003
SC=SP+VELP*DT+ ((DT*$2 )/MP) * (AREA®* (PBA-PNO) -D) 00380003
DS=SC-SpP ‘ 00390003
RETUR)N 00400003
END 00410003

087
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aonn

SUBROUTIMNE ODGRPH
SRS S5 LSS SEEE R

SUBROUTLME ODGRPH PLOTS THE PROPERTIES OF THE INTERNAL FLON

CONNON/D3/ATIAE (600) ,AX4I (600) ,AXUIA (600) , AX4IB (600),AX4IC (600),
/AU4I (600) ,AU4IA (600) ,AU4IB (600) ,AD4IC (600) ,AP4I (600) , APYIA {600),
/AP4IB(600) ,APHIC (600) , AR4I(600) ,AR4IA (600) ,ARGLB (600) ,AB4IC {600),
/AXULA (600) ,AX4RN (600) ,AU4 LE{600) ,AAP (600) , AP4LN (600) , AP4RN (600),
/ABGLH (600) , AR4RE (600) ,AX4S (600) ,AU4S (600) , APYS (600) ,AN4S(600) ,

ZAB4S (600)

COXH0N/0D/BXULA (600) , BX4S (600) ,BPULM (600) ,BP4RN (600) ,BU4LM {600),
/BAP (600) ,BP4S (600) ,BY4 S (600) , BR4LH (600) , BX4EN (600)
COMMOL/D7/H8,KC, M4 2,LBA,LBA1,LNO,LNO1,LEO2, XBRBL,RBARL,LENGTH,
/D MUREP, LAREF,CKREF,TREF, SAU, SCK, Y0, VELP,VELC,SP,SC,DS,TINE
CONNON /D4 /NELS ,NSHCK, HAIN,APQ, IBH

CO8MON/V EK/PBAS

XLEN=6.

YLEN=6..

YLE=YLEN+0.2

NTER=NNIS
NTIERM=NSHCK+MAIN-~-1

DO 1 J=1,NTER

BR4LM (J) =AP4LH (J) /APGLH (1)
BPURN (J) =AP4RA (J) /APUBN (1)
BUMLA {J) =aU4 LN (J) 7AUS LY (NTER)
BAP(J) =AAP(J)/APO

BRGLHN (J) =ARGLA (J) /ARULHE(1)
BXYRM (J) =AX4RH (J) /XBREL
BX4LHN (J) =AX 4L (J) /XBRRL

TISE-LENGIH PLOZIS

00240000
00250003
00260003
00270003
00280003
00290003
00300003
00310003
00320003
00330003
00340003
00350003
00360003
00370003
00380003
00390003
00400003
00410003
00420003
00430003
00840003
00450003
00460003
00470003
00480003
00490003
00500003
00510003
00520003
00530003
00540003
00550003
00560003
00570003
00580003
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CALL PLOT ﬁ -.m\ 20 QI IUU
CALL NSCALE (ATINE,YLEMN,NTER,1,1)
CALL NSCALE(BX4LN,XLEN,NTER,1,1)

CALL GuklD ([0e,0e,3,XLEN,2.,3,YLED,2.)

CALL VIHICK(4)

00590003
00600003
00610003
00620003
00630003

CALL AXiS(0eys0.,*PROJECTILE TIME (SEC)*,2V,YLEN,90.,ATINE(NIER+1) ,00640003

/ATLNE (NTER+2))

CALL 4415(0.,0.,°LENGTH OF BARREL (X/XBBRRL) *,-26,XLEN,O.,

/BXULYE (NTER+ 1) , BX4LM(NTER¢Z))

CALL SYMBOL (== 1,YLE,. V4, "1INE-LENGTH OF PROJ AND SHOCK PATHS;P=*

/40.,38)

CALL BCMUMB (5.3,YLE,. 14,PBAS,0.,2,2)

CALL LINE(BXSLM,ATINE,NTER,1,0,2)
IP(MAIN.EQ.1)GOTO 3

PLOTS OF INIERNAL SHOCE

SMUZ=AW4S (NTERN)
PNUZ=AP4 S5 (NTERM)

DO 2 I=1,NTERN

BPUS (I) =AP4S (1) /PAU2
BW4S (I)=AN4S (I)/9802

2 BXWS (I)=AX4S(I)/XBRRL
. CALL AXIS(=+6,0.,°SHOCK TINE (SEC). .

/ATIME (§TER+2))
BX4S {NTERMN ¢ 1) =BX4LM (NTER#* 1)
BX4S (NTERN®2) =BX4LA(NTER*2)
ATIME (NTERN#+1)=ATI HE (NTER#1)
ATANE(NTERN +2) SATIME (NTIBR#$2)
CALL LIME(BX4S,ATIAE, MTBRA,1,0,5).
CALL EOPLOT {0).

SHOCK PRESSURE

CALL PLOT(+5;0.¢-3)

00650003
00660003
00670003
00680003
00690003
00700003
007 10003
00720003
00730003
00740003
00750003
00760003
00770003
00780003
00790003
00800003
00810003

-w-nrunnwc-hﬂHﬂmn-Hmnou_- 00820003

00830003
00840003
00850003
00860003
00870003
00860003
00890003
00500003
00910003
00920003
00930003
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non

ann

CALL NSCALE (BX4S,XLEN,NTERM, 1,1).
CALL NSCALE (BP4S,YLEN,kTEEN,1,1)
CALL GRID(0.,0.,3,XLEN,2.,3,YLEN,2.)
CALL AXIS(0.,0.,'LENGTH OF BARREL :\nunus. +~26 ,XLEN,0.,
/BX4S (NTERN® 1) ,BI4S (NTEER+2))
CALL AX1S({0.0,0.0,°SHOCK PRESSURE (P/PNUZ)"',23,YLEN,90.,
/BP4S (NTEdK ¢ 1) , BP4S (NTEEN+2))
CALL LIMNE(BX4S,BP4S,NTEBN,1,0,2)
CALL EUPLOT (0).

SHOCK VELOCITX

CALL PLOT (+5,0.,~3)

CALL NSCALE (BX45,XLEN, NTEERN,1,1)
CALL MNSCALE(BW4S,YLEN,NTIERM,1,1)
nE mebﬂOlhcﬁ.iwﬁkhﬂzﬂwiﬂwi ﬂ?ﬂ..“!w

CALL AXiS(0.,0.,°LENGTH OF BARREL (X/XBRRL)®,-26,XLEN,0., -

/BXU4S (NTEXM+1) ,BX4S {NTEEN+2))

CALL A4X15(0.0,0.0,°SHOCE VELGCITY (W/WNUZ).*,233,YLEN,90., -

/BU4S (NTEBM+ 1) ,BRYS (NTEEN+2))
CALL LINE (BX4S,B¥4S,NTERN,1,0,2)
3 CALL EOPLOT (0)

BASE PRESSURE

CALL PiOT ﬂOU!QO llwu

CALL NSCALE (BX4LM, XLEN,NTER, 1,1)

CALL NSCALE(BP4LN,YLER,BIER, 1,1)

CALL GRID (0, 0.,3,1LEN,2.,3,TILEN,2.)

CALL AX1S {0.,0.,'LENGTH OF BARREL (X/XBRBEL)",-26,XLEN,0.,
/BXULY (NTER+ 1) ,BX4LE(NTER+J) )

CALL AXiS(0.0,0.0,"BASE PEESSURE (P/PBAS)* ,22,YLEN,90.,
/BPULM (STEa+1), BPULY (NTER+2))

CALL LINE(BX4LH,BP4LN,NIER,1,0,2)

CALL EOPLOT (0)

00940003
00950003
00560003
00970003
00930003
00990003
01000003
01010003
61020003
01030003
01040003
01050003
01060003
01070003
01080003
01090003
01100003
01110003
01120003
01130003
01140003
01150003
01160003
01170003

01180003 -

01190003
01200003
01210003
01220003
01230003
01240003
01250003
01260003
01270003
01280003

€8T



naan

ann

nnn

BASE DENSITY

CALL USﬁh.U‘O..lU-

CALL NSCALE(BX4LH,XLEN,NTER, 1,1)

GALL NSCALE (BR4LHM,YLEN,NTEE,1,1)

CALL GRID(0.,0.,3,XLEN,2.,3,YLEN,2.)

CALL AXIS(0ey0.,'LENGTH OF BARREL (X/XBRRL)®,~26,XLEN,0.,
/BXYLM (NTER+1) ,BX4 LS (NTER+2))

CALL AX1IS(0.0,0.0,°*BASE DENSITY (R/RBAS)® ,22,ILEN,90.,
/BB4LK (NTER+1) , BRYLN (NTER+Z)) - :

CALL LIME (BXYLM,BR4LM,NTESR,1,0,2)

CALL EOPLOT (0)

PROJECTILE VELOCITY

CALL PLOZI (< 5,0.,-3)

CALL NSCALE (BX4LN,XLEN,NTER,1,1)

CALL NSCALE(BUALM,YLEN,HETER,1,1)

CALL GRID(0wg0e¢3,XLEN,2.,3,YLEN,2.)

CALL AXI5(0.,0.," LENGTH OF BARBREL (X/XBRRL)®,-26,XLEN,0.,
/BXULA (NTER+1) ,BXULYN (NTER+2))

CALL AXi5(0.0,0.0,°BASE VELOCITY (U/UMUZ)* ,22,YLEN,90.,
/BULLY (NTER+1) ,BU4LA(NIEE¢2))

CALL LINE(BX4LHE,BU4LN,NIER,1,0,2)

CALL .BOPLOT (0)

ACCELERBATION

CALL PLOT ﬂ.U‘OO.'Wv

CALL NSCALE(BX4LM,XLEN,NTEB,1,1)

CALL NSCALE (BAP ,YLEN,NTER,1,1)

CALL GRID(0.,0.,3,ILEN,2.,3,ILEN,2.)

CALL AX1S(0es0.,°LENGTH OF BARREL (X/XBRRL)*,-26,XLEN,0.,
/BX4LH (NTER+1) ,BX4LN({MTER+2))

01290003
01300003
01310003
01320043

- 01330003

01340003
01350003
01360003
01370003
01380003
01390003
01400003
01410003
01820003
01430004

01440003 -

01450003
01460003
01470003
01480003
01490003
01500003
01510003
01520003
01530003
01540003
01550003
01560004
01570004
01580003
01590003
01600003
01610003
01620003
01630003
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ann

CALL AXiS(0.0,0.0,°ACCELEEATION (A/40)°, 19,XYLEN,90.,

/BAP (NTER+1) , BAP (§TER+2))

CALL LIMNE(BX4LB,BAP, N1ER,1,0,2)
CALL EOPLOT (0)

NOSE PRESSURE

NTIER=1IRN

CALL MSHAOWHOO -lUv

CALL MSCALE(BX4RM,XLEN,NTER,1,1)

CALL NSCALE (BP4BRM,YLEN, NTER,1,1)

CALL GBRID (0.,0.,3,XLEN,2.,3,YLEN,2.)

CALL AXIS(0.,0.,°LENGTH OF BARREL (X/XBRRL)®,-26,XLEN,0.,
/BI4RM(NTER® 1) ,BI4RN(NTEE*2))

CALL AXI5(0.0,0.0,°NOSE PEESSURE (P/PANB)‘' ,22,YILEN,90.,

/BRP4RH (NTER+ 1) ,BPURHE (NTER+2))

CALL LINE(BIURMN,BPURE, NIER,1,0,2)
CALL EOPLOT {0)

RETURN

END

01640003
01650003
01660003
01670003
01680003
01690004
01700004
01710003
01720003
01730003
01740003
01750003
01760003
01770003
01780003
01790003
01800003
01810003
01820003
01830003
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€0009500
€0005500
€0006500
E000£S00
€000ZS00
£0001S00
£0000500
€0006900
£0008%00
€000L700
€0009%00
£000S»00

€0000%00

£000EH00
£000Zn00
£0001 800
£0000%00
£0006€00
£0008£00
€000L£00
£0009€00
£000SE00
£0004£00
£000E£00
£000Z£00
£000L£00
£0000£00

£0006200

£0008Z00
€000L200
€0009Z00
£000SZ00
000049200
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NNy

(e-’0°2-"6Z°)10Ta TTIVD
{o) z01202 TIVD
(Z’0°%1L°¥3IN DIV *XY) ENTT TTIVD
(L-""0"90X 9L *’TT17G°¢) WIARON TTIVD
(8’=0”,=804, "t “’2T2°0°Z) TOANIS TTVD
(z’z*-0"svad’niL = *9T1°0°L) GVOANDE TTYD
(9%°0%,=2SYE3 L **TTX’L °0) TOAWAS TIVD
- ((ZegaTR) XY’ (enaIR) XY ~0RATY/
1z-7, (/1) ROIIOANTA IVIXV:7°0°*0) STV TIVD
{((Z+u3aINY DXV’ (L+8TTNY OXY/
e06'RIT1X°0E” , (TUYI/3) NMOTIINATHLSYA TWASSTUE, "*0°°0) SIXY TIVD
() ¥OTHIA TTVD
(*Z2’031X°€°°Z°RITX’E**0° *0) ATED TIVD
(L*1°93LN“NEIXY ‘XV) S TIVOSK TIVD
(LL°HITA NI TX?DIV) TTIVOSH TIVD
(e-*0"276"0)307a TIYD

TT=0IILR

Z0+ NI TX=9TX
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"h=RTTX

SYda/2IA/ROUN0OD
omx’ (ote)oxv’{otu)xv’ (09 °01e)2x"09°011)aAX/9A/ROUNOD
IA°XA NI ZZ0RT L ZOR T ZZNEU L ZOUR LUN L TT TT7 2001 * 208NN/ 90/ROUROD

ROTZ IVYRNEIIYY WY IO
SETLHYIF0TT 40 ROIIOEGTHISTIA TVIXY SI1O0Td ERAIVEDXE HANTINOWANS

25252k S0 0 ARR RS
HIEOXT IARILNO®WARS
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oot O

SUBROUTIMNE VEKTOR
S5 ASFE LSS S SRR S B

SOBROTINE VEETOR PLOTS VELOCITY VECIOR DIAGRAMS

COHMON/V 1/RCB {110, 60) ,BC (110,60) ,UCB (110,60) ,
1UC{110,60) ,¥CB (110,60) ,¥C (110, 60) ,PCB(110,60) ,PC (110,60),
2TCh (110,60} ,TC {110 ,60) ,ACE (110,60) ,AC (110, 60) , 40, CK
COMMON/V5/DIVV (110,60) ,ARHS(110,60) ,AN0,ACK
COMNON/D6/MMUZ,LNUZ,LL,LL1, N1, 8NUZ1,N0Z2,L8UZY,LN0Z2,KEN, DX, DY
COMMON/D7/88,KC,AN2 ,LEA,LEAY, LNQ,LNO1,LNO2, X BRRL, RERRL, LENGTH,
/D MUREF,LAKEF ,CKREF,TREF, SAU,SCK, Y0, VELP,VELC,SP, SC, DS, TINE

00240000
00250003
00260003
00270003
00280003
00290003
00300003
00310003
00320003
- 00330003
00340003
00350003
00360003

CoMMON/AY/IT,N1IM,KB,Z2X,2Y ,MEXIT,B,DLA ,BN0,BCK,BRC, BETA ,FDX,121,12200370003

COMBON/VEK/PBAS

DIBENSION ACSG {2) ,BPSG {5)

DATA MCSG/'SC *,%EC ¢/

DATA MPSG/'LL *,*0L ¢, ¢, %81

YLEN=4.0

YLE=YLEN#0. 2

DDY=YLEN/ (88-1)

DDX=DDY* DL/ DY

DLZ=DDX*FDX

DRX=1./DDX

BDX=1./DLX

DRY=1./0DX

XLEN1= (LF1=1) ®DLX

XLENZ= (LF2-LP1) *DDX

XLEN3= (LL~LF2) *DLX

XLEN= (LP1-1+LL-LP2) *DLX¢ (LF2-LF1) *DDX
XHUZ= (LF1-1) ¢DLX ¢ (LAUZ~LF 1) *DDX
XBA= (LF1-1) *DLX+ (LBA~LF1) *DDX
XNO= (LP1-1) $DLX ¢ (LNO-LF1) $DDX
UNAX=0.0

00380003
06390003
00400003
00410003
00420003
00430003
00440003
00450003
00460003
00470003
00480003
00490003
00500003
00510003
00520003
00530003
00540003
00550003
00560003
00570003
00580003
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€000€600
€£000Z2600
€000t 600
€0000600
£0006200
€0008800
€000L800
€0009800
€0005200
€000%800
€000€800
£000T800
€0001800
£0000800
€0006L00
€0008L00
€000LL00
€0009L00
€0006L00
€000RL00
€000t L00
€0002L00
€£0001 LOO
€0000L00
£0006900
€0008900
€000L900
€0009900
£0005900

. £000%900

€000€E900
€000Z900
€0001 900
£0000900
£0006500

Z 0109 {( RIN*IT*H) *anv® (va1°19°1) “anvy° (ONT°IT°T))aY
Z 009 {((zZaus °31°W) ~anv°*(ZAWNT°IT°T))4aY

(0z’ =0’

Rt =R
TT’L=1

(Z’n’=0’SvYda’nL*’S°-*c=L)anAnNOE
(6°°0%=3UNSSTRI * H1 =76 *=" *9) TOANIS

(¥) NOIZIOFUIA TYIIV, "0l "?G°-"°Z) T08WIS

(e) 2O1IRIA

(0Z °°06°, {X) ROTIDAVIQ TVIAYH,’ 0L *’ °L?G"-) TOARLS
(Z’9%0°0°9NILI 4L "0 L1X’ € *9) ARNNDY

(0e’*0"s=(D2S) ANTIL

$SHOIDTA XTIJOTTA *HL ~0“4TX’0°Z) TOGWIS

- (Xaas (L -NTH) ORXY’*0’0RY) XOXOAA
(2aas (1 -%1IH) "ONX’X0qde (L-RIR) ‘ YOX) YOI OZA
(xade (1 -RYN) *vaX?=0°vEY) TOXOA

fr 0302

(°0 *ZNRX’X0CQs LZONN

{(xaqs (1 ~-RIN)
(XQC=lL ZORR

(%) XYOTHIA

(RITX/*1°RATL"C XA ENTTYE*0* (ZRIT X+ AT TX) VA TED

(RITX/“L’RITIX’EC'XTAZNATX 'E° "0 "LRITX) aTED
(NI TX/*LRETLIC'XQR7LRTTIXEY°0"°0) aT¥®D
(ZEQ’HITXI’E/NTTX/ L 'RITX’C"-0’=0)aTED

(e-’0-Z’s"t) I01a

z og
Z og

TTv0
TV
VYD
™o
TIVD
TV
TV
TV
TIv0
TTeO

(zouT 3T ORTI Y
*20RY) XOLOTA
*ZaRX’xads (L ~NTH) ?=0) ROXO3 A

’ZONX’XA0+1iZ0RR**0) WOILOTA

T
T
100
TIYD
10
TTYD
TIYD
TV
TV

XYRN/X0A0#0Z "t =S

dARYIINOD
Wo=XVYuN

(NYRn’IYEN) L XYRY=YRN

{ Zae ((H'T) DAY SHV+ Zee ((W’T) ON) SHY) TROS=RAYRD
1 0095 ((znua *IT"W) “aav* (ZAET°IT°T))aTY

WR‘t=R
TT’L=T

1t 0a
L oa



IP{L.LEB.LF1}) X1i={[L-1)*%DLX

IFP{ (Lo LE.LF2) cAND. {(L.GI.LF1)) IX1={LF1-1)*DLX¢ (L-LF1)*DDX
IP(L.GT.1FZ) X1={(LF1~1+L~LF2)*DLX+(LF2-LF1) *DDX

Y i= (8~1) *DDY

IF((UC (L,8) $5.LT. 1.E~5) .AND. (VC {L,H) *S.LT.1.E~5)) GOTO 5
XT=X1+ (UC (L ,H) *S)

IT=Y1+(VC{L,H) *S)

CALL VTHICK (3)

CALL AROHD (X1,X1,1%,¥T,0.10,0.,14)

CALL VTHICK (1)

COMTINUE

1F(PC(L,H) .1T.50000) JP=1

1F((PC(L,Y4) «GE.50000) .AND. (PC(L,H) .LT.90000)) JP=2

LF ((BC {L,H) -.GE.90000) . AND. {PC(L,N).LT. 110000)) JP=3
IP((PC(L,H).GE.110000) .AND. (PC (L,B).LT.400000)) JP=4§

IF (PC(L,d) - GB. 400000) JP=5

CALL SYIMBOL ((X1¢.5%DDX), (Y1+.15%DDY) , (-2%DDY) ,HPSG (JP) 40. , 4)
AP(DIVV(L,M).GE. (-100.)) GOTO 2

IF (DIVY (L,8).LT. (~-10000)) JC=1

IF(DIVV (L,H) -GE. (~10000)) JC=2

CALL SYMBOL [(X1¢.5%DDX), {{14.40% DDX), (. 2*DDY) ,ACSG (JC) , 0= ,¥)
CONTINUE

CALL EOQPLOT (0)

CALL P10T {- N“!..N. 0 ..U-

RETURN

END

00940003
00950003
00960003
00970003
00980003
00990003
01000003
01010003
01020003
01030003
01040003
01050003
01060003
01070003
01080003
01090003
01100003
01110003
01120003
01130003
01140003
01150003
01160003
01170003
01180003
01190003
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c ONE SUBSCizPTED VARIABLES FOR STORAGE (TO BE INSERTED IN
C SUBKOUIINE EXFLOW 1F DESIRED)
Jd=1
Y DO 10 J=1,8M
I= (JJJ*iM*LL) + (JT-1) *HN+J
8 (1) =RP (JJ,J3) /RAMB
U {I) =UC(JJd,J)
¥ (I)=VC(Jd,J)
P (I)=PC (JJ,J) /PANB
T (I)=TC(JJ,J) /TAMB
A (1) =aC (Jd,J) /AANB
DiV (1) =DIVV{JJ,J)
221 CONTINUE
WRATE{6,11) B{I),U(I),V(L)sA(I)s2(L),T(I) ,ud,J,I,DIV(I)
11 FOaMAL (/4 (2X,F10.4) ,2X,E15.6,2X,FY.4,4%,°LOC=*,12,",?,12,
$2k,°I=*,14,2X,*DIVV=' ,FY.1)
10 COHTINUE

JJ=JJ+1
IF(JJ.GT.LL) GOTO 24
Gu10 Y
24 JJd=ddJ+l

c SAEEREEEREE REEB RS SR XSRS R RER SRR SRXEE AR EE SRR KRS KSR XX A E XK

c A TYPICAL DATA SET

c

0.03 1.0 0.4 0.7 0.6 0.333 2.0

0. 17250E~04 - 11500E-04 « 24280E-04 2
275.00 110.41 194,30 0.10 0.0

1. 21 0.01 0.01 340.0 288.0 1. 00EO5

8 1 LD 1. 1. 1.4 1.4 1.4 1.
« 00005 281. 287. 287. +00001 00001 -00001 «00001

0.0 <01 «02 « 04 14 - 18 «22 «26

0001 «0001 - 0001 -0001 -0001 -0001 «001 01
0ES 1500.0E5 1500.0E5 1500.0ES 1.0E> 1.0E5 1.0ES 1.0E5

1.0E> .00283 5000 2.0 -03
22.65 S42.065 242.65 1.21 1.21 1.21 1.21 «21

061
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