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INTRODUCT ION

The STARS programé perform a significant.amounﬁlof calculations prior to the
complete proce551ng of all data, Thus data errors or 1ncon31sten01es usually
cause’a run “to termlnate after the first date error is encountered To
ovVercome the resultlng problem of requlring several computer runs to debug
data,; " speclal ‘data debugging packages called SAT- 1s SAT-1B, and SAT lV

were cxeated for the STARS statlcs, stablllty, and vibrations programs

b s

respect1vely
In the analysis of shells of revolution subjectedAto unsymmetric iééds, the
loading\is_often available as point inﬁensities, whereas the analysis programs
requlfe Fourier seriee_input. Tne SAT-25 program provides the necessary
convefeione. This program could have been incorporated into STARS but. it

-was considered that the user should have additional freedom in specifying

. the. series truncatlon points, and incremental summing options, all based
‘iupon his knowledge of the ‘accuracy with which the loads were -originally

obtalned

The programs were written exclusively in FORTRAN“IV for the IBM 370-165
computer, and, then converted to the UNIVAC11108. The core utilization of the

programs is:

SAT-18S: 35,700 words of core
SAT-2S: 26,700 words of core
SAT-1B: 31,100 words of core
. - SAT-1V: 31,100 words of core

iv



'INPUT The sole purpose of ‘the SAT- l( ) series of programs is data

SECTTON 1

SATELLITE-1S PROGRAM

A
i

Lol

hdebugglng of the approprlateSTARS:uogram 1nput data .decks. Therefore

the 1nput data. is 1dentlcal to that descrlbed for the STARS programs ..

(Refs 1,2), with .one exception to be dlscussed ‘below. For thls .
purpose the dash separator cards, whlch are actually requlred only for
data separation in the SATELLITE programs, are accepted also bywthe
STARS programs. .

The ‘oné' data change involves the first card of the date deck, which 'in

. the STARS programs is ‘an arbltrary alphanumerlc card. For the SAT-1( )

" series of programs this card is’

ST Title Card E ‘ "+ Colum  Forma
A, Alphameric title (submission description) 1260 - © 15AL
. B. Scale Extent ' 61-T0 ' F10.0

This number will be used as the scale
extent in the graphics output of the
SATELLITE program For example if the
input number is 3000., the scale for
all the diagrams will be set (square . = - Lo
scale is used) so that 3,000.0 fits

properly on 8 in. paper. A "default" -

option to this input is also available. o 'h
If no scale extent is input,the program

will size each region topology diagram

on a square scale to best fit that

region, resulting in different scales

for different regions.

All other input remains unchanged from the appropriate STARS program.



1.2

1.3

OUTPUT: The SAT-1( ) program functions basically are the following:

A, ACheck;ell STARS input data forfcpnsistency,,v o

‘B.

..Check all STARS input data for: possibilities of causing."divide

by zero'' errors.

Check shell idealizatiohs by providing exact plots of ‘input points

'and/or shapes, and topology, thus allowing the user to locate

‘gaps or other types of errors.

¢~ Check: spellings' on alphameric clues, and where ‘possible, format
. .errors. In the latter case, no attempt has been. made to overrlde

systems automatlc termlnatlons due to format 1ncon31stencies

However, ‘the use of the dash separator cards often allows further

checking to proceed. The dash separator cards also overcome user

“.errors in setting input: table lengths.

Many of the errors encountered in the STARS date deck will not

~affect the. idedlization plotting capability .of the SAT=1( )

programs. In cases where plotting is affected, as much plotting

. as possible will be accomplished before termination. Additional

error_meseages‘wi;; be provided directly on the charts.

A

EXAMPLES, FLOW CHART, LISTING: Two sample test problems are executed

by the SAT-1S program. The first problem 1nv01ves explicit 1nput

errors in a multi-harmonic submission, while the second test problem

error is in idealization. The first problem errors are:

1.

In the first segment, first region geometry table the following
items are all zero: iso-grid spacing, the inner and outer sheet
thicknesees of the basic sandwich shell wall, the core thickness
of the basic sandwich shell wall.

The wall geometry clues are in error. There cannot be a ring in
the meridional direction (first clue), and the second clue is

misspelled.



3.

; ;fitemshare all zero: 'Waffle grid spacing, the inner and outer

- 10.

- 3¥ems ‘are all zero: K
' apd DL -

Thé error count is printed as 63. ~ '! - .

In the second éeéméﬁﬁ; first }egidn“gebmeti§:ﬁabléithg:follbﬁing

sheet thicknesses of the basic sandwich shell wall,: the core

-. thickness of the basic. sandwich shell wall.

« . The .second wall .geonetry clue for segment two, :region.one, is

misspelled. oo : A O T

. The .joints for the .intra-region -link in region ‘one are. reversed.

" In the firstAségmeht,jseéohd region éedmeﬁf&btéble ‘the following

Ko0r K330 D112 Prov Doys Poos

117 X120 Ko7
3

i

The above error (item 6) is repeated: in the second :segment of

. the second region.

Thé 'structure kinematic linkcards: are.reversed.: . . = "

. Becadse of the kirematic IinKing, the degieés of freedom of

joints 1 and 2 must be "zeroed ‘out”. This run is obviciisly
a fictitious tést run since all joirts canndt be "zerded out",
and thus joint 3 must have some degrees of freedom remaining.

. -«
L .

o - Lt ) 3 AL Vet e



31A7190 ¢4 ] e o
SYNOEIVAS *A 1Y) NOTLVWNO4NI HO4
T ) ) ’ 2261 *t AP 3LVg NOISWIAT T T
T WY4D0¥d ONIDOHNA3IA YIVA (SDILYig) SZ=S¥yI§ — "~ CrrmmmmTTm e e
et L R . ) MAIMA——JJU.’(m s i i e i e e e e e




«0N32 SI INIIVIS AIYD=0ST 3IKY

. 08000060° 0000000°
i e : e e e 00 00000000 0N0
00000g0° 0000000° .
R I . A e . e 0000000 - 0000000 ———
0000000° 0000000°
PR — e B . s PN e o s s e s s “l@ggiltl.lll.ogov }
0000000 0060000°
e e S s s s e 900000 - 0000000 ¢ -
00+880SQ1S*  00+14TZ0HKE" '
———— - z INIT 00 YW¥IHiON "~ €OgT T NYE 43318 " U 41ES e
. . 0°D
————— - - SR £ % R TA SR 1 L et B s 5 5 ST TF 2% SRR
1 *ON °53¥ 40 Lyvd LSMI1J _~
e . S, i i e
i mpzuzuum .2 € NOID3N 1 12
0000000 0008000° 0000000+ 0000000 0000000°
e e - 0000000+ 6000000* -——— 0800000 ¢ - —-—HPODOHD*——rnm 0000000°-
0000000¢ 0000000* 0000000« 0000000 0000000°
—_—_— s - 0000000+ - 0000000s———-—0000000¢— —-—--0000G0A s — - - -~-0000000%
: 0000000 0000000° 0000000¢ 0000000° ‘0000000
———— e N 0000000 - 0000000*———-—-0000800¢—— 0000000+ -~ 0G00000s——=- -
0000000+ 0000000 ° 0000000 0000000° 00000DD "’
......... - : - : .- 0000000+ 0000000*———- 0000000 +—————0000000+————-0000000>-—— - ---...
. 0000000~ 0000000° 0000000« 0000000° 0000000° N
e e o - 0000000+ -~ 0000000*—--——0000000+. --———D000000+—-g0+B00OGEIS - -~ omemm
0000000+ 0000000° 0000000« 0000000¢ 0000000*
e - - 0000000+ - 0000006°——————0080000+ -——-—0600008+— - -GO=BI0BGEIL—
' ‘0000000 0000000° 0000000+ 0000000 0000000°
— - - 000g000 0000000*-— - 0000000+ - ---00000004— -G0.000062F 4 — -
0000000+ 0000000° 4000000+ ~ 0000000° coogono®
e e e e -0000000 0000000———- 0000000+~~~ 0000000 +—— -00+000000Z4 -~ -~ -
0000000+ 0000000° 0000000+ 0000000¢ ooooono*
R Ep 0000000+ - 00000685 ———0000000+-——05000904——0+000000CA————
0000000+ 0000000° 0000000« 0000000° 0000000°
R O 8000000+ - 00000004 --——— 0000000 +— —— 0000000+ ——80+000000E 8-~
0000000+ 0000000° 0000000+ 0000000 0000000°
——— e o g000000¢ 00V0000*——28+000000Z+ —20+000080 1+ »———0000000% - - -
: ’ ’ 4148 3348
i . e vz -t . g——
TTTTTTT 7T T7e@301A08d 39 171w LNoLNtNd ILVIQIWNNIIND ON = ILONT - ) T
*037n00yd 39 1M 1nd1no SITHYYD - ILON
.m_u><m nz< :—u><m mum<h IAVS *NNY 4<_p_z~ z< m~ mux» = 310N .
Cl R, I e NP NP S
0°0h e N WITE0Hd 1531 IINOWNYH=-1L70W




4

z

z

1

f

w3l 318y,

w31l 378y

w3Ll 3In8vy

W3ILT 3nEvy

W3Ll 378y

WiLl 378vy

‘AM13H03D ANIWDIS

+0432 g1 SSINXIIHL LIS IAISNT

A¥13HO0I9 LIN3ND3IS T ¥3IOWNN LNIWSIS 7 {7 ¥IGWAN NOIOIN

£

*0¥37 S SSINNDIML AH0I3HL

A¥13IW03D AN3WD3IS ;‘:;ﬁ.;mwmﬂaz,wﬁuﬁmumi%:;s_.zwuﬁﬂﬁw,z|ﬂzwnl. .
eee_.. "0M3Z Sy SSINNIIHL 133Hs 3A1SiN0

3HL

A¥13W039 INIWDIS | T ¥IGWAN LNIWDIS T ¥39WnN Noisdy

4032 S1 SNIJVdS alun=0S|

T IMNNN CININS IE T T ¥ I8KAN NOTOIN

*0¥3Z g1 SSINNIIHL 1IIHS 3QISNY

A¥L3IN0ID

v UHIRWAN NOTDIE

*0y¥3Z SI.SEINNIIHL 3I¥OD

3IHY

wL

"IHL

»ubuzouaAhzu:uwﬁs:!!)qlldmwm:z,qu:@uw::i::Jiﬂzumx:zlzqaqux|mim:E:I:i

*0N3Z Sy SSINNIIHL 1IIHS IAISLNQ

ELF)

VT WILIT7399YL A¥13W03s hzquNWIllxlaq!:mudﬁozwhzutmmwﬁ,wﬁ ¥ Y394nN NOTOIY T e T




‘

e e - . z

. T WIL! 318YL ANLINOTO INIWOIS Z ¥3I8NN INIWGIS T T 1 MIAuAN NO[DIN .

B . © ¢ dteeeo .. . . "0M3Z.S5p SS3INYOIHL 433Ks 3AISLN0 3IHL

e 1 W3yl 379vy A¥13IHOIY AINFWDIF z yISWANTINIWSIET , 1 TEIONAN NOTSIN e

. *0¥3IZ S1 9NIIVdS 013D 3V44Vm ML

0000000° 0000000°
NOOOODNs -~ ‘ONOPOND*
0000009¢ 0000000°
B 0000000 - o0ooo0ne
0000000 - - - 0000000°"
- s 0000090 00000NN*
0000000 0n00000*
cer——= 0000000¢ - - 0000000
00+24CETHE" 00+9691021°
z ¥Y3INIT - - Oe0- ©LISHL ~CYp¥—-- - NYE o338 0 0 411S
0t © fe9g
0 : o7 g0<3 TT10L% T 0.3 0*1°00 3 10°0
) 10N *93¥ 40 1¥vd ONODIS 11

* . . C
P L L L L L L LTSy P - - P LT TR 2

z 1 )
e et == 0000000°* " - - -~ 0000000°*

0000000+ ooongoon®

- S . _ H3IAWNN. hZ)Ut,ulum L ¥38WNN NOI93IY ]

*44¥NTHOTVEEST TAINS V1yis LON ST w3ILIn0 Mg #04 3075 Ssivig My~

e 1 ¥3IBWNN LN3IH93S T ¥38WON NOIDIN o

*d4VM HOT S yosT wqu:m.._x»m.»oz:w4!ﬂﬂtﬂi!~ru=zow‘uaau!wWMthquh.

s S IS - - YIHE LS <o ONIM-

rnouoooooN. .roooocoooN-

= © oo0t000

W3LT 378YL A¥LI3INO03D LIN3IWD3IS T ¥39uAN ANINGISTTT 17 HISWANTNOTOIY .




: ©»0+0000002*  »0+0000002°
R e 3088800 ———-0000000° -
0000000° 0000000°

00000+ —-8000000%— -
. 00000¢0 17+ 00000002 '

\ B T .1 e ———— . - - i aa d cu,l

7 WILT I8V AN N0 Sy

2 W3ILD 319V) A¥LI3WOIS

Z  W3IL1 '3M8VL ANi3W03Y

Z  W3ILT 3V8VL A¥i3WO0ID

1 W3Ll 318VL ANI3WO39

T W31l '319VL A¥13W03D

INdWDTE 2§ IORAN [NIWS IS T 9389nnN NOTOIN *

+0¥3Z s1 SSINNIIHL 133InS 3IQISNI IHL

T ¥394nAN NOTOIY .

¥IRHANINIHG IS T 939NN NOISIN e

*ON3Z S| SSINNIIHL 133Hs 301SiNp FHL

Cz WIRRANTENINGIET T EISHAN NOTSIY e T

*0¥3Z S1 ONIOVdS Q18D 3144¥y IHL -

INFWDIAST T HIBWNNTLRINGIS T

o

s0u3Z ‘gl SSINYITHL L3NS IGISNG FHL

INIWOIAS T TZTTHIRHAN [NINGIS I ¥30UAN NOIDIY .

“. 0 -.0¥3Z 1 SGINNITHL 3NOY IHL




e . e 1 W3al 378Y) _A¥13WDp39 LIN3IWO3S 1__¥39yNN_LN3Ngn3S Z_ ¥39WNN NOPD3IY e
T e e *083Z S§ BALINVEYd SSINJTLS Z1y WL
N - A ’ . T W3Ll 378YL A¥13W039 INIWOIS 1 ¥33uWNN_LN3Wn3g T H3I8MAN NOIO3Y e o

¥O0¥3IT S1 ¥3L 3WVyVd SSINJITIS 1Ty IHI

' . o ) . ' . 0000000 . 000p000°

0000000° 0000000°

e e een . 0000000 0000600
. 0000000° 0000000°
e ————— e PR . O S :x|¢l.'||l1§§¢i§@?l.l:}.!(ﬂ:

0000000 0000000°*

~

e E e — 3000000 0060000
= 0000000 . 0000000°
e e = : e e e B4+ 80501 54— B0 T LB E A
z HY3INIT 0°0 HLON o1ys NvE 13318 a1ss

ryY-Y-1
Ul LI

*0 £0-3 L102°) 40-3 0+t 00 3 10°0 o
R S o e e . e ¢ i e A O FH— AL NV AL S YA
. € z 4

e SINIWNDIT 2 ¢ NOTOId 1 0 ¢

LR P L L L LY L P Y R L L L P L Y Y L L P L P P L L L L L L L L L L L L LD bl hd

IN3W93g NIIN138 SHNTY D1LVWINIY dOJI

*¥39WnN LNTOFr ENIONIJIANT 3H) NYHL ¥31Y3Iy0 38 1gaM ¥3BuaN g(NTor ANIANILIC 3IM

. . 0s1t z1

. ’ 0000000 - 0000000°

NN IN3IHHIS I Y¥3GWAN NOIDIY o
T T TON'ST yIIno IH4 804 In1D §53Nig IH] o
" T ) B & 11 T3HS s rggs




w3yl

W3tl

NIL!

Wiyl

w3yl

398v) aN13H03I9

318YL AN13IWO0TY

378VL AN¥13WO39

318Y4 AHL3INO03H

379V1 A¥13HO039

W3Ll '318VL ANi3W039

wit

399YL A¥L3IHO3IY

1N3W93s

IN3HO3S 1 W3GWAN INIWS3S .. .z HIFWNN NOIO3N e

L 0¥37 ST HILINVEVE SEINSITIS 2TA IAT

i1NIW93S U 439uNN IN3H9lg z, 39NN NOIDIN e L

Tt T U YONIT ST NILIAVEVE S

AN3WD3S 1 ¥IGWON IN3WeIs  z  ¥3GWAN NOIDIN e

T T T ¥0d3zT S| ¥ILINVYVd MMNZuk-hm [ACEELDY -
IN3N93S 1 M3IBWON INIW9Is .z MIGMAN NDI9I¥ .

T T eB¥3TTS T I IWVEVE §SINGITIS TIGINLT T

o
—

IN3HD3S T ¥38WNAN IN3Wp3g . 7z  ¥3IONNN NOLIO3IN o

ANIWOIS. 1 -HIBWNN. INIWSIS .z  YIBHWNN NOTDIH o

S O¥IT S{ WILIWVEVd §SaNIITis Z¥w INL

T - ¥39uNN LINIHeIs .z  ¥38WAN NOIDIN o

T 0¥IZ ST WILIWVEVd _§SINFITIS 125 IRL




. : e 2 W3l 378YL AN13IN0ID LNIWO3S 1 ua:oz.?pzuzuum ,iﬁ%mF@ﬁ.w#éi. e
- N R cat i m_ zuhuﬁm«.,,..im.mml.,_uﬂwa _..,.n ELYS S
. Z W3LI 378YL A¥13NW039 IN3WD3IS ! xum:czzpzucoumzu:uump,qumz:z zo_uux . * .
T , FE ; = feini o i ee POYAT SLoWILIMVHVESSINGIILE CONILT T
- ) e 2 W3l 378YL AN13INOID LNJHO3S UO¥3ITWON INIWp3S . 2 ¥3BWON .zo_uux RS .
o were aee e e v Do . %0M3Z ST ¥ILIWVY ._;..m..mwmt:m ZZy 31
. 2 W3IL! 378VL A¥13W03ID IN3IWO3S 1 xum::z@z‘mﬁw.um xu,m.x.:.q,.:zguuz L.
O LT TOUILIST NILIWVEY ST SSINIT, , .
e 2 wW3Ll 378VL A¥13W03S LNIWO3S TO¥IGNON, INIH93S | .z ¥3BWAN NOTIOIW | e
T PRI R . CTYOUIL ST HILTUVEYA SSINGITIS ZNTIRL T T N
. . e 2 W3ILLl 379VL A¥13W0ID INIWOIS . T
B N, n . ) ST MILTUVHVETESINIITTS "1 "IN
M t wW3Ll 379Y1 A¥13HO03D LNIWOIS 1
tT . U . . Co .ozu~ S1 M3L3uVEYd ‘mmuzt:m:nno-.uf




—— !..Ivll““ \., ..?A?I.. | | *
I .

[4

*0¥32 St ¥3ILIWVNYd §SINATLS 11N IHL

00000090° 0000000
-0000000 00000808 een -
0000000° 0o00oon0e
- - 00000002———-80000004 ~———
0000000°¢ 0000000°
0000000———- 0000000
0000000° 0000000°

W3L1 398YL ANLI3IW03ID LN3IWO3IS !

uig! 319Y1 AH1I3WO03D iIN3IWDIS - 1

WILD 318YL AM13W039 IN3IWO3S

43IAYNN LIN3IWp3s

HIABYNAN LNIUn3S . Z

1 439408 (N3IHo3S 4

*0Y3T Sy zuwumdﬂ<¢iﬁwuZMu%HmEnnm:urH

Z Y38HNN NOLIODIN .

438NN NOIDIY .

COYIZ Sy NILIWVEVY SSIAINGITIS 1ZA WL

¥38WAN NOIO3N .

*0¥3Z S| YI[IWVEVI $SINIITIS ZTd IWNL~ -

s e - 9500008 —————080800004—————

0000000 0000000
o — .- - 0000008—————0000000—— -

0000000 000p000°
B e e - 8000000 & ——-—000000 04— — -

. ' 00++h8.90g9* 00+8805015°
- 2 HY3INI - o B8R L ON AV - NV I3 S S

. \LX] €e9¢g
+0 comeeees C0e3 . 2107%1 5083 Qo083 - 1@ 0
Z°ON- *93¥ 4o 1¥Vd ONODIS T1 -
' t4 1 1
- - - HOF000000Z WO+ D00000Z ¢~ "
= 001000
W311 378YL A¥1I3WO03Y LIN3WO3IS I ¥394NN 1N3IWe3g Zz ¥39WNN NOI93N .



W3L1 399V) A¥13W03D LN3IHDIS

‘W3l 318VL ANL3IWO039 INIWO3S

Ww3Ll 398v]1 A¥13WO03D LNFHD3S

W31l 378V, A¥13WO03ID LNIWDIS

W31l 318vy A¥L3W03D IN3IWOIS

A

W3] 398V, AYL3INOID TANJUD3s

W3LT 378Y) ANIJWO3ID LINIWD3IS

*0M3Z S1 ¥3L3IWYyYd SSINJIIAS 120 3HL

z  N38WAN N3N TS z 93EWAN NOTOIN e -
$0d¥3Z sy N3LIuYuYd SSIN4AMUS 2RO ANy

Z  Y¥3IGWAN INFWeFS 7T HINRNN NOTOIN e o
*0¥3Z S NILINVYYd SSINJAf4s 1M IHL

Z  ¥IGNNN LNIWgIs T TTEIENAN NOTOIW e X
*0¥3IZ S ¥ILINVHVY SSINJIILS EEN IML

Z  HIGUNN [NIWDIS~ Z H30WAN NOTDIN ¢

*0MIZ _S1_¥ILINYYVI SSINJIILS ZZN IHL

T ¥3eWNN TiNTWedE 7T FTTHIARUAN NOTHTY . -

‘oy3z S1 ¥313IWVyVd SSINJJILS 1Zy 3IML

Z  ¥I39uNN [NTWBHTG 7Y3NHAN NoIYIY [

.OxuN.MjlxurMI<z<m SSINJAILS Z1x 3HL
Z  ¥39uNN »zux@uWE::z.NiﬁxM@tﬁﬂlZQiﬂuMi|!&!§:




W31l 379YL A¥13WO03D LN3IWD3IS

W31l 378Y)L A¥L3W0I9 IN3IWO3S

WILI 378VYL A¥L3H0I9 LN3IWODIS

*O¥3Z SI NILINVyYd SSINJITLg €E€x 3IHY

¥394NN ININDIS 7 WIGWAN NOTOIN e

. oty . T

*0¥3Z 'S ¥31IWVHYd SSINJIILS ZZN IML

" N

. e e B
RN .

B i . o :
¥3IGWNN LNIWD3IS z ¥3TWAN NOTOIW .

B . U

P T N

*0¥3Z Sp ¥31INVNV4 SSINJJILs 12y IM

CEo4T it

¥394NN IN3Wn3I§ T 77 ¥3BWaN NODIN e,

0¥3Z S1 M3ILIWVNYd SSINJTAS ZIy ML

] o -

L T T E R

Loet

e Doded .z(. B AV B - A
*oN3z Sy uu»u:<zlm MMUZhu~hm Tiy 3H .

an e ..

43EUNN LNIWDIS 7 HTEWANNOTOTE

*083Z S1 ¥31INVyYd SSIN

7

ey <
44118 €€Q 3HL

gt oy P -
¥39WNN EN3IWg3s | HITWUAN NOTOIN O
*0¥3Z S1 ¥ILIWVHYI SSANJJILS 72O AL

C e, N
ol

YIGUNN ININDIS EARCELITIRLLICE e




e T W3IL1 318YL ANLIINO3D INIHO3S Z  438WAN iININHIS

lllllllllll.lll!llI.lllllllllllllllll.lllllllllIIIllIlIIlllllllllll-..lllllllllllllll
B LT g
#0+000000n2°

aoto0o”

»0+0600002 ¢

WIgl 318¥y A¥13N0T9 INIWDIS . 2 HIBWAN [NIH93S 2 M3IBHAN NO1SIN e

. o ) L s e
. . . *0¥32 St M3 INvNVd SSINJAILS €CQ_IHL
w311 3ITEYL ANLI3W03D ANIWOIS 2 ¥3IGuAN LNIWg3s z . ¥39%uaN NO193M T e
. *0¥3Z S| NILINVNYD SSINJ4ILS 22Q ML

(2 IANNN NO193 .

C o *0N3Z S1 ¥3ILIUVNY SSINJ4TLS 1ZQ ML

z Wiyl 38y »m»u:ouw AN3gWD3s T ¥39uNN INIWg3g K] -
0832 S] NILIWVNVA SSINJAILS Z1Q IHL

Z w3yl 319Y1 ANI3IHOI9 LN3IWO3IS W3AWON INIHD3S ‘7 WIRNAN NOTOTY e T
*0¥3Z Sy WILIUYHYA SSINJJILS 170 L.

Z w311 378v1 AN13IWOIS INFMOIS Z  ¥36UNN LNIHS3S 2. ¥ITUAN NOIDIN” e



kel el e Ll P L R R ) L T e T L P Y L L L P T T L L P

C e e 0400000024 —— 50400000022 -
z .. 001000

- e e e \ RN . :|?¢.L§Q@ON§[\??POOD§Q.N.P ...... . -

: R 001000

it ey B+ B000062A-——H D+ BOOOAT A e
. e e L o . ogogaan* 6000000°
e e  aa Y B . . . s . - L ...li......li:\l.‘gaggOl'l..: «ngcrl —— e
0000000 ooogono*
. . P — !.!tQOQQOOGPO:II . n)ggcao | NS
4 001004
————— e et . - . e b e mee v [, .l'llﬁ%ﬁ*Tg%}i). pm——
2 001000

e - - - m -y G 00000024 —— 4 0+-0000002 24— — -
4 001000
T B e e [ . r—— i.x.lilli......I.‘!.%Q@?é%ﬁ:: e
4 . not1oo0
e - s e e 4 840000800 2 —— 40+ 8000002 —— -
NN : : 0000a00° 0000000
e e e . s S, T T, Y. T, T Y O - -~-00300004 ——~ -
0000000° 00o0Q0ND*
D . R S e e e B 000 80 04—~ ~ 0 00000 O — -
z NnoTOCH
PO T . - . . [P .::..|<]||oﬂ°¢nw°°3Q,N e .QQQQQOQDO N.o.ll(
b4 001000

°
—

. el LAl bl P L LT T T P R T T Y Py PR TR DAL g oy iy oy peyepyy S gy =gy 1)
0 o 0 0 s e B D e P D e s T B B e D e g A e e D e S o D e Y e e e TS
- - C e et e L e L L R e L T T e L L L L T

0po0o0C€¢

R ey IN0 G30832¢ 38 [SNW SANIT u~»<:uz~x 40 »z_om.~1w;*zuozumuo 40 W0033y4 40 S33¥03( .

o , o - trite )

e *elN0 Q30437+ 38 3SNW SANIT DILYWININ 40 h.z_,,on .n.. ...».zum..z:umuo 40 W0od33y4 40 s3IFy¥H3A -
4 , 101400 ¢ 0 1. 1

s e o lllIl.llhlll!llll'll!llllll.lll,ltllﬂlyﬁlsll.Hll.llﬁlﬂm!tﬂﬂﬂl‘ll‘llmﬂ’lbl,lﬂlllnﬂﬂlltﬂﬁ.lﬁ'm i

T T e *43a¥0 ONISYININD NI 39 1SnHy SOyvD xz—J.u_p<=uz_z;zq~wumuzuHzﬂouﬂawwuuumeZMwaﬂﬂq11nﬂnﬁ5s|ir||l




e .

. trtrtetr ittt Tt o1
e e . - 1040082605 100N ——10+080228 L -
- : 104009 (higs  [0400295cZ°  10.00g0£S1e  00+000NSQL* 0000000+
SR , e nefceate .




N P

. e
FANISC ¥ RREYD_UTINY

18

: N . . I3 NP 420047 PAsE 1}
REGION NUMBER D B 2 SEGMENTS 1 LINKS
1}
H
}
-
-10
!

=20

1

]
«30 g ’ ~
28 Y - 0 T 1 ‘ 20




’ : ) 109 M0 430047 Fage -2
t
Y
10,
i ,
N\
N
Ny
F-IO
1
=20
{

-39

- [ H Y [3 8 10 1 14 16 18 20 kY3 kel 36 KL

FRQycC v RBeyN QTInY

19




The second problem has no detectable error printout. However, inspection of

the graphical display of the idealization shows an unintentional wrinkle put

in by the point input geometries. This means that the z, r tables were

acceptable to the program, but not correct for the representation of a

smooth, toroidal-like shape. This type of input error would not cause the

- STARS program to interrupt execution, but would produce an analysis of the
wrong structure.
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The flow charts and listings of the SAT-1S program follow. The functions of
~the MAIN, .GRAPH, ZPLOT and BOZQ. routines are explicit from the.flow charts

and need ‘no further elaboration. The routines(GEOMET PLINE and PLICO" ‘are
dlscussed in References l 2. o T
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e ™
g

T e

2| READ TITLE AND SCALE FACTOR (EITHER SET BY,USER OR:PROGRAM).| . 7.

vooe M e, 1B e PR INTAE

et iy s RPN TN

4
READ AND CHECK MATERIAL PROPERTY TABLES

I

NRC=1:

Bl

| READ AND CHECK SEGMENT
CARDS WITHIN REGION NRC

:

CALL GRAPH

i

CALL ZPLOT: PLOT POINTS OBTAINED IN GRAPH

IS
NRC = NO. OF
REGIONS :

NRC = NRC + 1

CALL BOZO: READ AND CHECK REGION JOINT
CONTROL DATA CARD THROUGH
LAST DATA CARD IN THE PROBLEM
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CALL GEOMET,
PLINE AND PLICO:
OBTAIN 20 POINT
DESCRIPTION OF
GENERAL CURVE

INPUT FOR SEGMENT.

YES

- GRAPH

GENERAL

GEOMETRY

SEGMENT
S 9

OBTAIN Z AND 1
POINTS FROM
GEOMETRIC EQUATIONS

.

'ARRANGE Z AND 1,

POINTS ACCORDING TO
SEGMENT TOPOLOGY
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2.1

INPUT:

SECTION 2

SATELLITE-2S PROGRAM

The SAT-2S program takes & point input and obtains.a Fourier

series representation for the points. Thus such loading as that

caused by maneuvers (aerodynamic loading) which isxﬁsually known as

point intensities, can be converted to STARS-2S Fourier input. The

decision to create a separate SATELLITE prbgram for this function,

rather than a subroutine in STARS-25 was based on the following

considerations:

(1)

(ii)..

(iii)

Only the user knows the accuracy with which the loads were
calculated. Thus he alone is best able to.decide the accuracy

of the Fourier series representation required.

By checking the graphical output in SAT-2S the user can
determine whether he has input enough points tp aécurately
represent his load distribution in Fourier series form.
The user is also able to see the Fourier series convergence

trends and mpke better decisions on truncation.

The user is able to specify incremental summing of the
Fourier series, -thus eliminating STARS program runs with
harmonics which are infinitesimal (but not zero) compared

to the dominant harmonics.

The order of input for the SAT-2S is the following.

» Column Fbrmat
I. Program Control Card _
A. Number of input points 1-3 13

The number of input ?oiﬁts must be
between 20 and T20. As a general.

rule for rapidly varying distributions
("almost" point loads) a dense mesh of
input points should be provided. A good
representation is about a 12 to 15 point

density per harmonic full wave.

59



Type of series identification

0 = full Fourier series.required
1l = cosine half series required
2 = sine half.series required

First truncation harmonic
This -is the first point to which the

series will be summed.

.Second truncation harmonic
- This - is.the second point to which the

.series will be summed.

Total.number of harmonics required < 200

This is the total number of series terms

which will be calculated. The final
series will be summed to this number. of

terms.

Graphics clue
0 = no series plots

1 = include series plots

Series summing increment or multiple (INC)

INC = 0, 1, -1: sums will involve all terms

INC > O: sums will consist of the following
terms: zeroth + (INC) + (2INC) +

(3mc) + .....

INC < 0: sums will consist of the following

terms: zeroth + first + (L+INC) +

(1+2INC) + (1+43INC) + .....
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Column

4-6

10-12

13-15

16-18

19-21

Format

I3

I3

13

I3

13

I3



2.2

IT.

Columﬁ o Format

Load Point Intensity Cards ‘
A, Point intensities (between 20 and T20 ) 1-70 - SE1h.T
Use as many cards as neéessary. The
point intensities are assumed to be
equally spaced, by the program, between
0° and 360°. The first input intensity
should be that at 61 and the last should
be that at 360°. The program will set

the 0° intensity value equal to that at
360°. The intensities are signed (+ or -) values.

VOUTPUT: The SAT-25 program output is the following:

Ac

Title Page - The title of the program is: printed along with

pertinent information from the Program Control Card.

Harmonic Amplitudes - The Fourier series sine and cosine

coefficients are printed next.

Fourier sums - The input points and the Fourier series
representations are printed next. The increment value (if any
used) is printed among the headings. The Fourier series will
be summed at the first two input locations, and finally the

total sum will be printed.

Graphics - If requested the graphical'output will display the arrays
of printed output (item C) on three charts - one for each truncation
point. The input points are displayed as a solid line, and the
Fourier series approximations as x's. The Fourier series
approximations are charted at every degree (360 poiﬁts) regardless
of the input point number. 1In this way unexpected irregularities

in the series between input points can be noted.
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2.3 . EXAMPLES, FLOW CHART, LISTING: A sample test problem is executed
' by the SAT-25 program. The loading considered is made up of two

spikes as shown: I

2° r*

3m/2 ot

0 /2

The program is required to find a 90 harmonic Fourier series
representation of the load, and also to print a 30 and 60

harmonic estimate.

From the output it can be seen that all even terms are insignificant
and INC. could have been set equal to -2. The even terms should not
be used in a STARS run. The graphical output exemplifies the fact
that about 12 to 15 points per harmonic are necessary for an accurate
calculation of the harmonic amplitude. The improvement in convergence
is easily seen in increasing the number of series terms from 30 to 60.
With a 720 point input, the 60th harmonic has a 720/60 = 12 point
representation. Increasing the number of series terms to 90 improves
convergence in the area of the spikes, but causes more eratic
behavior around zero. The 90th harmonic has a T20/60 = 8 point
representation. Thus the harmonic amplitudes from 61 to 90 are not

calculated with appropriate accuracy.
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The flow chart and listing for the SAT-2S program follow. There is only one

routine, MAIN, aside from system graphics routines.

ey
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READ: NO. OF POINTS, TYPE OF SERIES,

THREE SUMMATION POINTS, & GRAPHICS CLUE

3

1

READ: SET OF INPUT POINTS

|

CALCULATE COEFFICIENTS

l

CALCULATE SERIES SUMS
FOR INPUT POINTS

ARE
 PLOTS
REQUESTED

" PLOT SERIES
- SUMS AT 361
'POINTS

83
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SECTION 3

SATELLITE-1B PROGRAM !

The discussions in SECTION 1 for items 1.1, 1.2 are equally valid for all
SAT-1 ( ) programs. ‘

EXAMPIES, FIOW CHART, LISTING: Two sample test problems are executed
by the SAT-1B program. Both problems involve explicit input errors. ‘

The first problem errors are as follows:

1. The ring specification number on the first region card exceeds

28, the maximum number of rings allowable.

2. The number of points input on the first segment exceeds 1h, the
maximm number allowable. Since the program does not know if
the input number 15 is in error, or if the user actually input
an extra point, it scans for the next separator card before
restarting. After printing an appropriate message the cards
up to the separator are not checked, but printed in card image

form.
3. The clue for the second segment should be either 14A or 1LB.

4, After finishing region one, the program scans the ring cards
assumming the input number, 29, as being correct. It finds

that on all 29 rings, the ring centroid radius is input as zero.

5. The second region, second segment has the errors noted in items

3 and 2 above.

6. The structure ring specification number has also exceeded 28,
and again when the ring cards are checked a zero ring centroidal

radius is found on all rings.

7. The error count is printed as 6h.
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The second problem errors are as follows:

1.

Pe

The recommended siiing for an annuiaf'piate segmentfhésbbeén;ﬁioiéted

[ R

in.the first region, first segment. ... = . © s F

. The thermal clue THST is inconsistent with the fﬁrsfuéﬁ%f§;’”i", on

the load clue card for the dead load.

. The first entry on the load clue card for the live load actually

causes three errors:
a) Both dead and live loads cannot contain temperature.
b) The entry, "5", is inconsistent with the thermal clue THST.

¢) The entry, "5", is invalid, and ‘causes the program to scan

further cards for the dash-separator card.

. In the gebmetry table for the second segment, first region the following

items are all zero: waffle grid spacing, core thickness of the basic

sandwich wall, the sheet thickness of the basic sandwich wall.

. The same thermal clue versus load clue errors are present in this

segment as those discussed in items 2 and 3 above. The difference
here is that the first entry on the live lpad clue card is "U", thus

allowing a check of the load cards.

. A check of the thermal loads against the appropriate material property

table reveals that the table has an.insufficient thermal range.

. In the first segment, second region the following geometry table items

are all zero: ring spacing, stringer spacing, the sheet thickness of
the basic shell wall.

In the first segment, thirl region the following geometry table items
are all zero: waffle grid spacing, the outside and inside sheet thicknes
of the basic sandwich shell wall, the.core thickness of the basic

sandwich shell wall.
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9. The structure kinematic link cards are in reverse order.

10. Joint 1 must be zeroed out in all the boundary condition sets, due

to the kinematic link connection.

-~ . . 1

11. The error count is printed as -33.
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The flow charts and listing of the SAT-1B program follow. As can be seen .
from the MAIN routine flow diagram:the 6ﬁi§'major difference between the

SAT-lS and SAT-1B programs is that the MAIN routine in SAT-1B also performs
the operations of the subroutine' BOZO (1n SAT-18). 'I’he_GRA_PH_.}IA'outi'ne,s. are

essentially identical between the programs. : -
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READ TITLE ANDSCALE FACTOR (EITHER SET BY USER OR PROGRAM)

— Y

READ AND CHECK MATERIAL PROPERTY TABLES

4
NRC =1

I

4 READ AND CHECK SEGMENT

CARDS WITHIN REGION NRC

CALL GRAPH

L

CALL ZPLOT: PLOT POINTS OBTAINED IN GRAPH

IS
NRC = NO. OF
REGIONS

NRC =NRC + 1

READ AND CHECK REGION JOINT
CONTROL DATA CARD THROUGH
LAST DATA CARD IN THE PROBLEM
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SECTION 4

SATELLITE-1V PROGRAM

- The discussions in SECTION 1 for items 1.1, 1.2 are equally valid for all
SAT-1( ) programs.

EXAMPLES, FILOW CHARTS, LISTING: One sample test problem is executed by
the SAT-1V program. Since most of the errors have been previously

discussed, the current problem exemplifies & successful submission.
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The listing of the SA;;lY_program fol}gyg. The flow charts for. this program

are fhe sq@gcag,fqr thg.SA?-lB-progrgmﬁgigcussed previously.
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