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SUMMARY

A new computer program called NASCAN (NASTRAN scan) is offered as a ser-

Fice to NASTRAN users by Control Data Corporation C_--E-RNET Data Centers. NASCAN

inables users to scan lengthy NASTRAN output files for maximum and minimum values

in easy user-oriented categories. With this information quickly available through

_ser terminals, a user can more confidently decide on what his next steps should

_e on the project. Areas of high stress or deflections in any of the NASTRAN

ligid formats can be quickly detected and listed out for project documentations.

_he NASTRANmodel can'then be revised if necessary by updating an input file

iape which is again processed through the NASTRANprogram.

This relieves a user of the task of visually scanning lengthy output list-

[ngs for this type of data. The text of the full output file listing can be used
_or more detailed documentation.

USING NASTRAN TO CREATE DATA FILES FOR SCANNING

Data to be saved for scanning by NASCAN are controlled by the user during

_is NASTRAN runs. The 0UTPUT2 module of NASTRAN is utilized to request selected

lata blocks to be saved. Stresses, displacements, loads, velocities, accelera-
tions, or eigenvectors can be chosen.

Figure i shows a tabulation of DMAP ALTER numbers and the corresponding

_ASTRAN data block names used in reference I that apply to each of the NASTRAN

_igid formats. These names must be entered within the OUTPUT 2 DMAP ALTER state-

_ents by the user. The basic ALTER package within the NASTRAN executive control

_onsists of the following cards:

ALTER yy

OUTPUT2 a, b, c, d, e // C, N, -l/C, N/II/V, N, P3 = zzzz$
SAVE P35

0uT 2, , , , , //c,N, -9/c,N, ll/V,N,
ENDALTER
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SYMBOLS

ALTERyy

a_ b_ c, d_ e

rigid format sequencenumberwhere the OUTPUT2DMAP
instructions should be inserted into the rigid format

i

!
NASTRAN output data block names taken from table i; one

to five data blocks can be output with OUTPUT2 instructionl

ii signifies that NASTRAN should write its processing results

onto file UTI; see page 5.3-20i of reference 2 for other

options

zzzz name assigned to the output tape for identification purposes i

see reference 2 for more details

If the user does not wish the output listing for these data_ the data bloc_

name can be removed from the OFP module instruction. This module formats table_

and places them on the system output file; subsequently, these tables are print_

If the user wants to scan large data blocks, separate tapes should be used

to speed up the scanning process.

A sample statics solution (Rigid Format i) NASTRANExecutive and Case Contz

creating two tapes for scanning with NASCAN is shown in figure i. One tape will

contain the stress output (data block OESI) on file UTI. The displacements (Da_

block OUGVI) will be saved on file UT2. Both are called for in the NASTRAN Cas_

Control.

USING THE NASCAN PROGRAM

These data tapes can now be scanned by the NASCAN program which can scan

several types of data blocks and multireel files in a single execution. NASCAN

input is organized into easily defined major and minor scans. A major scan per.

rains to one type of NASTRAN output such as element stresses or grid point dis-

placements. It includes a definition of subcase loadings, grid point sets, ele-

ment sets, frequency ranges, eigenvalues, or time steps to be examined.

Within each major scan several minor scans may be specified to define stre:

components and element types.

Tables 2, 3, and 4 are taken from reference 3 and illustrate entries for

major and minor scans, along with an explanation of the scan termination card.

To illustrate the use of NASCAN with dynamic analysis data, figure 2 is an

example of program controls to scan a frequency response analysis run. Note th

range of frequencies and the element components requested.

Sample NASCAN input for scanning a statics run with an explanation of the

entries is shown in figure 3. The corresponding NASTRAN executive control whic
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_ated these data is shown in figure 4. Note that five data blocks were written

/_he so_e t_e in uh_L_ example. NASTFu:_N output results illustrating scannable
_put are shown in figure 5-

OUTPUT FROM NASCAN

All major scan parameters are clearly defined in a header block preceding

tabulation of results. The minor scan data are likewise identified with all

_put results. Maximum_ minimum, and average values are given at each minor
_n level.

The summary for each major scan (for example, stresses or displacements)
_es the maximum and minimum values of all minor scans involved.
I

Sample output listings are shown in figures 6 and 7. It can be seen that

_se data have great value when they represent a summary of large files of

Formation. Now the project engineer can quickly focus his attention on these

_lons of his model.
t

i

! CONCLUDING REMARKS

A computer program called NASCAN (NASTRAN scan) has been described. NASCAN

ables users to scan lengthy NASTRAN o_put files for maximum and minimum values

easy user-oriented categories.
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Table 1. Alter Numbers and Data Block Names for CI)C/NASTRAN

Rigid Format
Subset

Alters: Phy,
Alters: Sol.

NASCAN styp
Paramete-'_'-

Entr|es

DISP

SD|SP*

EDISP

SEDI*

VELO

SVEL*

ACCE

SACC*

SPCF

OLOA

NLLO*

STRE

ELFO

I Z 3 4 4 5 5 6 7** 8** 9**
t 2 I 2

10'* I1"* 12 *_

119 IO7 IO5 1OO 157 I00 142 162 156 166 161

..... 145 143 143

131 159 15k

121 130 127

OUGVI OUGVI OUGVI OUBGVI OUGVI OUGVI OUPVCl 0UPVI

OUDVC! OUDV|

OPHIG OPHIG OCPHIP

OPHID

OUPVCI OUPVI

OUDVCI OUDVl

OUPVCI OUPVI

OUDVCI OUDVI

OQGI 0QGI OQGI OQGI OQBGI OQGI OBQGI OQG1 OQPCI 0QPCI 0QPI

OPGI OPGI OPGI OPGI OPG| OPPCI OPPI

OPNLI

OESI OESI OESI OESI OESSI OES| OBESI OESI OESC! OESCI OE$|

OEFI OEFI OEFI OEF1 OEFB! OEFt OBEFI OEFI OEFC1 OEFCI OEFI

OUPVCI OUPVI

OUHVC| OUHVI

OCPHIP

OPHIH

OUPVCl OUPV1

OUHVCI OUHVI

0UPVC] OUPVI

OUHVC_ OUHVI

OQPCl OQPCl OQPI

OPPC| OPP|

OPNLI

OESCI OESCI OESI

OEFCI OEFCI OEF|

*Outpttt from module VDR (solutton set)

**Do not use a subcase structure without special alters
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NOTE: COMP =i is also a valid entry for defining how a minor scan should be
performed. See Table 3.

_OMP(MAGN) =i_= a grid data scanning sub-option that can be specified if the user wants NASCAN to
determine vector sums of translations or rotations at a grid point. This only

applies to real number data. Only the first component number (e. g., 1 for trans-
lations or 4 for rotations) can be specified. A valid example of a translation vector
sum is:

SET 100 = 1

DISP COMP(MAGN) = 100

A valid example pertaining to a rotation vector sum is:

SET 200 -- 4

DISP COMP(MAGN) = 200

_OTE: Only data using the default CDC/NASTRAN SORT1 optioncan be inputto NASCAN.

Table 2. Valid styp Entries for Major Scans

Valid Entry
Columns 1-4

STRE

Function

Specifies that a stress scan should be performed. A BOTH entry is
allowed when the user wants to select a sub-option for scanning fiber

stresses on each side of selected plate elements. Table 4 lists valid
elements and components. Table 3 lists valid parameters that are

necessary when entering STRE with a minor scan.

ELFO Specifies that an element force scan should be performed. Table 4 lists

valid elements and components. Table 3 lists valid parameters that

must accompany an ELFO entry when a minor scan is being defined.

DISP Specifies a displacement scan (physical set); applies to grid data scans. *

SDIS Requests a displacement scan (solution set); applies to grid data scans. *

EDIS Specifies an eigenvector scan (physical set); applies to grid data scans. *

SEDI Requests an eigenvector scan (solution set); applies to grid data scans. *

VELO Specifies a velocity scan (physical set); applies to grid data scans. *

SVEL Requests a velocity scan (solution set); applies to grid data scans. *

ACCE Specifies an acceleration scan (physical set); applies to grid data scans. *

SACC Requests an acceleration scan (solution set); applies to grid data scans. *

*Data blocks for the physical set are output from module SDR1, while blocks for the solution set are
output from module VDR.



Table 2. Valid styp Entries for Major Scans (Cont'd)

Valid Entry
Columns 1-4 Function

SPCF Specifies an SPC force scan; applies to grid data scans. *

OLOA Requests a static or dynamic load scan; applies to grid data scans. *

NLLO Specifies a non-linear load scan (solution set); applies to grid data scans. *

*Data blocks for the physical set are output from module SDR1, while blocks for the solution set are

output from module VDR.

Table 3. Entries Accompanying STRE and ELFO (Minor Scans)

Entry

COMP = i

ELEM = bcd

BOTH

Function

This mandatory entry specifies the set number (i parameter) th,_t _dcnti-
ties which components should be scanned. Table 4 lists the allowable

integer values that represent entries that can be scanned for real and

complex forces and stresses. NOTE: For complex numbe_'s, the mag-
nitude is always used. Only 10 entries can be specified for each request

set.

This mandatory entry specifies the appropriate element type. Valid
entries for the bcd parameter are shown in the first column of Table 4,

The minor scan option allows the user to determine the minimum and

maximum value of all specified element types. Since this output is com-
pared by component number in the final summary, the user should only

specify similar element types (by grouping) as shown in Table 4 when

he requests a major scan.

NOTE: The bcd parameter refers to the same mnemonic that CDC/
NASTRAN employs for element types. See Table 4 for a list of allow-

able element types.

A valid example of COMP =i and ELEM = bcd is:

ELFO ELEM = ROD COMP = 110

This optional'entry causes NASCAN to search the plate fiber stresses on
each side of the element to locate a maximum absolute value. This value

is then listed with an appropriate mathematical sign. Subsequently, the

program finds a minimum absolute value for this side only (containing

maximum) and lists it with its appropriate sign. If compressive stresses

are higher than tension stress, they are listed as minimum.

The BOTH option only applies to real element stresses. Table 4 lists

allowable components.

When selecting the BOTH option, users must enclose this entry within

parentheses. This option can not be selected unless ELEM and COMP are

also selected. A valid example of its use is:

STRE ELEM = QDPLT COMP(BOTH) = 78
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Table 4. NASCAN Element Types and Components for Minor Scans

Stresses Forces

Component Code Component Component Code Component

I

[ement

iy_s

!ETRA

iEXA1

[EXA2
rEDGE

'RIM6?

Real

2
3

4

5
6
7

8

9

10
11

12

13
14

15

16

2

3
4

5
6

7

8
9

Complex

2
3

4

5
6
i

u

12

13
14

15
m

Stress, A1

Stress, A2
Stress, A3

Stress,A4
Axial stress

Max stress, A

MAn stress, A

Safety margin-ten
Stress, B1

Stress, B2
Stress, B3

Stress, B4

Max stress, B

MAn stress, B

Safety margin-corn

Normal-X

Normal-Y
Normal-Z

Shear-YZ

Shear-XZ
Shear-XY

Octahedr al

Pressure

Normal-X

Normal-Y

Shear-X-Y

Shear angle

Maj-prin
MAn-prin
Max-shear

Real

2

3
4

5

6
7

8
9

undefined

undefined

Complex

Bend-morn, A1

Bend-mom, A2
Bend-morn, B1

Bend-morn, B2
Shear-1

Shear-2
Axial force

Torque

_lajor Scan Termination Card

i scan termination card (also called a FOR card) is required at the end of each major scan definition.

ts purpose is to signal the end of the appropriate major scan data. This card should be filled out
_ccording to the following format:

FOR RID = i, SUBCASE =b RANGE = r1, r- _2

All three corners and centers are scanned.
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NASCAN

;D A,B
SOL I ,O
TIME 3
APP D I SP

fALTER 9, l I
fALTER 14,19

ALTER 119
OUTPUT2 OES 1 , , , ,//C ,N,- I/C ,N, l l/V,N , P 1-STRESS$
SAVE P I

OUTPUT2 ,,,, ,//C ,N,-9/C,N, 11/V ,N,PI$
OUTPUT20UGV i,,,,//C, N,- I/C, N, ] 2/V, N, P2-I DSPL$
SAVE P2

OUTPUT2 ,,,, ,//C,N ,-9/C ,N, 12/V ,N ,P25

fALTER 122,126
ENDALTER
CEND

_-------Executive control instructions

TITLE=TESTING
DISP=ALL"
STRESS-ALL"

SUBCASE 1
LOAD=tO

SUBCASE I0
LOAD=I2

SPC-IO

BEGIN BULK--1.

;NDDATA.__-

Displacements requested

Stresses requested

Case control instructions

CDC/NASTRAN bulk data cards

tRequired alters for Rigid Format 1 to bypass the plotting module,.

Figure i.- Generating SCAN data for the NASCAN Program with CDC/NASTRAN.
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Figt,.e 2 illustrates how to check NASCAN input data without mounting CDC/NASTRAN output tapes.

This example also shows that the CDC/NASTRAN tapes should undergo a frequency response analysis

(rigid format 8). In this second instance, the user must enter a COMPLEX =ioption on his overall

parameter card.

"TITLE-DA-TA CHECK FOR NASTRAN FREQ. RESP. ANALYSIS RUN.-,----Page TITr.Eca_c_ ....

COMPLEXIi TIME-1 RESTART=O NLPP-50--"-

SET lO-]

SET 12-1,2

SET 3=632 THRU 695, 704 THRU 7ll, 96l THRU 1000

SET 4=2,4,6

SET 5=90 THRU 92, 94 THRU 96

END

SCAN TITLE-MEMBRANE ELEMENTS--STRESS

SCAN SUBTITLEfQDMEM QDMEMI QDMEM2 TRMEM

SCAN LABELfSKIP TRIA2

STRE COMP=4 ELEM=QDMEM

COMPI4 ELEM-QDMEMI

COMP=4 ELEM=QDMEM2

COMP--4 ELEM=TRMEM

FOR SUBCASE-IO £LEMENTS-_ RANG£-O.O lO0.O__

SCAN TITLE-DISPLACEMENTS RANGE I.E'09 0.57
DISP COMPI12

FOR GRID=5 SUBC-12 RANGEfl.-09 0.5

Overall parameter card.

SET definition cards.

"Major Scan

i. Complex element stresses

2. SUBCASE=I (SET 10ffil)

3. Elements defined by SET 3

4. Range of frequenciesmO.0 to 108.0

Minor Scan #i

[. Element type=QDMEM

2. Components=2,4,6 (SET 4)

3. See Table 9-I

Minor Scan #2

1. Element typefQDMEMI

2. Components=2,4,6

Minor Scan #3

i. Element t_pe_QDMEM2

2. Componentsffi2,4,6

Minor Scan #4

i. Element type=TREMEM

2. Componentsm2,4,6

"Major Scan

1. Complex displacement

2. Range 1.0E-09 to 0.5

3. SUBCASES=I and 2 {SET 12)

4. Grid points=90 thru 92, 94 thru 96

Minor Scan #i

I. Components=l and 2 (SET 12)

Figure 2.- Sample NASCAN Program controls: checking input.
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$SEQUENC E ,xxx.

$CHARGE, xxxxxx.

JOB ,CH20OO0, CL20000 ,TSO, P4 ,TPI.

REQUEST, PROG, I"1I. (KEY"NASCAN, L I B"APPL I S ,NOR I NG)

REWIND (PROG)

COPYBF (PROG, NASCAN)

UNLOAD (PROG)

REWl ND (NASCAN)

REQUEST ,TAPE 1 ,H I. (xxxxx ,NORI NG)

REWIND (TAPE I )

RFL, 70000.

NASCAN.

789
TITLE-DATA CHECK FOR CDC/NASTRAN STATIC ANALYSIS

NTAPE-I, TIHE-25

SET 1-1

SET 2-3 THRU 5

SET 3-1 THRU 60, 7| THRU 80

SET 4-2,3

SET 5-6

SET 6-61 THRU 70

SET I0-10

SET I1-1|

STRE ELEM:TR I A I, COHP:2----'-]

ELEH TRIA2,COHP 2 I
ELEH-QUAD2, COHP 2

COHP-2, E L EM',QUAD I T'C:. _ II
FOR SUBCASE-IO, ELEHEHTS-3J

EFL0 E LEMENTS:TRNEN, COHP'Io]
ELEHENTS QDHEH ,COMP-_.[ _"

FOR SUBCASE-I O, ELEM=3_ J

STRE COHP- 5.E L EH'BAR pNT--"_'_._
FOR SUBCASE 11, ELEHENTS-6]

:END

[

T---

"HaJor Scan
l. Real element stresses

2. SUSCASE 10 (SET 10..10)

3. Element numbers defined by SET 3

Minor Scan #I

1. Element type_TRIA1

2. Components=SET 2-3,4,5

3. See Table 3-I

Minor Scan #2

1. Element type_TRIA2

2. Components=3,4,5

Minor Scan # 3

I. Element type=QUAD2

2. Components=3,4,5

-Major Scan

I. Real element forces

2. SUBCASE 10

3. Element numbers defined by SET 3

Minor Scan #I

1. Components=SET 4-2,3

2. Element type._RNEM

Minor Scan #2

i. Components=2,3

2. Element typeaTRMEM

"Major Scan

I. Real element stresses

2. SUBCASE 11 (SET 11-11)

3. Element numbers defined b_ SET 6

Minor Scan #i

i. Components=SET 5=6

2. Element type_BAR

Figure 3.- Sample NASCAN entries: scanning a statics run.

k A S T Ft i N E A E (;U T | V IT CONTROL DE C K

10 STRESS ELIrMENT O((_]_P_J$

APP O|SP

ALTtrm _, ) |

• LLLTEJ 14,19

aLT_R 119
OUTPUT;_ (M[S|,OUGVI,OEF|eOPD|oO4)Di // ¢.llt-|/C*N.||JV*ktP_mTIrSIJP S

• SA_ P3 •
OUTPUT_. *. • *//C.li**e//C*k* | |/v gN*P-ll •

IkLT[l) i_*_* 1_6

• FP40&LTER
CEOeO

S4[PTENNR IT* 19?t

ECHD

NASTO&N TS_IT4 P&e( !

Figure 4.- NASTRAN input.
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i

D

I

J

6,t

61

A|
o: 1

93 G

QA G

9_

97 f,

g4 G

9g g

1OQ G

111 G

IO_ 6

_A3 i

Ill G

IO_ G

106

o.e I.e -l.liilitEoOl -I.?OliliE-II t.91Oilll-lt o.e

o.o |.l -I.17_lU-II Iol _o_s_-o_ I.ll33t(_°Ol o.o

-3o$1311_!*11 -).Sill111141 I.I e.o i.I o.I

A.iAAIqil--I! Io0 I.I 0.0 |.0 0.1

$._AITIX_li |.0 Iol @.0 Q.I I.I

-2.140111(*0t --_.lA0110(_01 I.I -_.AA_ltii-lA 1.ilAl$1_--|i --_.lAllll(lll

-6.?l?illl_14 -_.$_3613(_01 "_._ilYl(.01 0.0 0.1 I.I

-).|llrlllili O.O i.illlSllili O,0

-#.llliiltlil 2.111tl)(,0! l-lltilll*li |.0

-3.3111t?l.0A 1.0 --3.31,_tt(llA I.t
O.O

0.0

I.O
0.0

0.0

0.0

IoO

O.I

O.I

Q.i

O.I

O.O

O.I

O.O O.I

O.0 OoO

O.0 O.O

4.111il?(iO) -I.lilliOliil O.| O.O I.O

-3.9A_i4(*0$ Io_l)llilt0S 0.0 t.0 $.1
3.t_i767(_03 I._31433(I04 0.0 1.0 0.1

-_.15S371(_05 --l.ll?llll*lS 0.0 0.0 0.1

A.0Z_lA_tl$ --hlAiiAIl-0$ Io0 0.0 0.1

_._l_tH*l$ I.ltl20g(_0S 0.0 0o0 0.0

-_.Ai_ll I.|lSIA_lt_ 1.0 0o0 0o0

-6.01)|14(_01 -h113#90(_1$ 0.1 0o0 Iol

--4oilA?llllll --_ol_31t_lt0A 1.0 0.0 e.0

"_.lllll_tl$ 1.il01eS(10A 0.0 0.0 0.0

4.069414110) 8.8781S9(*0A 1.0 0.0 0.0

_.6131i31,11 --t._AO_llleli 0.0 0.1 0.0

0.0 Iol$11_l(t03 I.I I.I 0.0

Ill'L( (A(_O SIPTIN_ER l?l 19?t _iSTRAN Y/_S/Yl PAIl $2
SU_T I TI.E CINO

LOl_ S(T 1000 SUIIC&S( !

S T _l_ S $ [ S I *1 I_ NO I ICl IUiIORII. A_(NAI. S t CQOPL. I I

Ft._'_eT plq_t- ST_($S(S I_1 (I.l_¢lrNT CO¢N40 SYSIIrN _*I'R_SSfS tZ(_O !II¢IA_! _AA
10. 01STI_IC( NO_INAL.°_I I¢O_AI.-Y SI¢(AN-XV ANG_ I;¢C I p Al" _lJOR _l I I¢_l S1¢_ Ale

i_ -_to0000_0f-0_ 1 ._,1 _'4I-II S.S?F#II_-II I .Slg01Olr-Ii 72o 36_,S 6o060_11(-01 7 o_194760(-0_ _. _ 10Slllr.i I

_o O00000_--¢l_ -h211_371£-01 -S.S777101-01 "i obltll0(-0| .-1 ?.A3S_I -7.991#60E-02 -6.060All(-01 _._0_¢_i(-01

TITLE Clo_ S(PTIfi0(R |ii |Ill IllS?till i/IS/il Olll _3
$U_11'I TL! _ll_D

LOin S£T 1000 5U6CIS£ !

S T RF SSI S I _ I(_l Nil IUAOH I L A T( IAL (/( _(NT S I CQUI0 I !

VL(I_T Fl_m_ ST#II_SIS IN (L(NINT CQO_0 $YST(N i_qlNCIPAI $T_(SSl$ IZ(NO SlilAtl NA_

I0. DISTIIiC! lllNlll AL -A t_lll&/.T SltlA_-XT _lliL! NA_I NINON _lllA_

IT -_.000000(-I_ _.l_iS_&(--I_ -_.21Til I(oll _.93116S[-i3 to_2_l T.9$02_9(-0_ °)o4|_I$61-03 4. lli_lS||-0_

$°010000(-0_ - Y .l_9SSil "O_ _o_$Til II-II --9.13111$1°$3 -13. I?l_ 3._ I_136l-t3 - T o 9_l_$1l°ll 4. lI_4_11-0_

lq -S.00_000(-02 -i .$60166(-0_ _ .S_SSll_I I ! .tA_A$?|--tl iA.ilAI 3.31A_61_-01 -_. 3SAAAI(-0_ _o 120213(-01

_.00_000(-02 1.$A0166£-I_ -i°_SSll-l| -io64_43T(-II -IS.Al?0 g.ASilllllr--0_ --$._li_ll(-01 _ol202131-01

lllLl Clio S(PT(Ni(I 17, lilt NASTIA_ ##_S#74 PAil 71

$TNIS_($ IN 8(N01NI IUAO_ILiTINALS ICiOPLT!

_L(U(_T Fl_ml $TNISSI$ I_ (L(q_T cO0il0 STST(N P_I_CiP_L $1_SS(S ¢llA0ililA_l _IA

10. 01STONe( lIO_miL-_ lt0_qIL-T StIIA_-_Y ANGLE _J_OR N|ll0_ SHIA_

i_ -So0|00O0(-12 _,Si_?I0(-0| i°llS_lttl ).036121(-01 7_.36_$ 1.2121_31100 1.$969_1(-0| _.2_1136_-0|

_°01il01(-I_ -_°S64Fil(°l| °hil_S_li01 -).@_10_l(-I| -17.63$S -1.$98_Sii-II -h_|_ll)l*ll S°2_11361-01

TITLI ¢AIIII SlPllllll IT. 19?4 lliISTIlllli ?piilil?i Pill Ill
SUIIT I TL! CAll

LOl_ $(T _lQ0 IUICAS! 2

S TII S $t S IN i(_INA/ OUA0_ l/A T(tl/ IL(NINT$ I CGUAO | )

(_(ml_T FIq_( STAISS_S I_ (_(_(_T ¢OQilO $TST(N P_iNCIPIL $?_(SSIS ¢!!80 llll&_) _AA

ID° OI_TilIC( IIONII&L-A _0R_&L-T SIIIA_.JY AllAN.( Ni_ill _lll_l SIIIA_

i? -_. illlO0(--I_ 1 .SASh| 1_-01 "4 °i| _l_ I_-13 I .iIN_ll(-0_ 6.9_1 I °Si00$1l-$1 -t.llil?_°$3 8.2t17111-1_

_ • lll00i(-I! -hStSil Illll A.illl_i('_l$ -1.94621 lf-O_ -13.1?i_ i° 6_8iT_!-03 - I. $VtiSill-II I. 2Nl Tt_f°0_

• i -$.ll0101(°l_ °i, lll$$'l(-I! $.1$1 llidl-II 3. _lil?_(-II li.ll$1 t.iltli21-01 - hITlittl'l I i .IilA_ll--II

_ • llll00(°$1 3.121335(--I_ -S.l$1 llll-tl °$. "_Al?4(--I i -t_S. $1?l 1.8_0it0f-01 -t.liilill-e I i .l_$ilil--$1

Figure 5-- NASTRAN scannable output.
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Figure 6.- NASCAN Program control instructions.
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D

D

D

Q

Q

Q

D

• o e. _]eE|O RoSUNC _SOO_l.O&O _AA • 6.INg096SE-0Z

• n. 45=EI0 I=SU_C 1001a4.0A0 NJN • 3*0969603E-DZ

CoAPOI_[NI IS Z ENTRIES+ AVE b4•Ib4_4_4E*E_--

R = n. _38E|0 IISU0¢ t000m-0AO NAI • --3*Ig_940X-0Z

. n, 63=E10 R.bUAC Z0E0-LOA0 RIN = -_*I0qI96SE-O_

C0_4*JONENT I_ 2 ENTRIES* AVE _N,4449|T4E-SI_

- 0. 63.E|D I=SUoC 100IiLOAD NA_ = -6._966116S-0|

R • 0o 63=E I0 2=SUqlC _000._1.010 NIN = -1.593223ZE-01

*** SUNNAmT --- COMPON[NT 7 ....... |Z [AYAI_S* AVE i ].tgE|_5|E-It*

*S,_[lO 2"SULK OOPLT NAL . I*_iZIIZT[*OI

_2al[1O I•SUlIC T_8S¢ _|N • 3*99SE|IZE-O2

*** SUUNARV --. C0NPONENT _ ....... l_ ENTRIES* AvE --I,TT06lT4E-II*

6$uEIO 2=SURE T_PI.T NAi . t*|let96SE-02

6SsEZO _=SUJ¢ OOPLT N|N _Io_I2IZ_?E*00

*** SIJ_-IRY -- CO_PONEkT IS ._--N. 0 EAYR|ES. AV_ = T°_S61_93E-01*

_EID _ISUO¢ GUA0Z NA_ • _*8469e10E*00

6_4110 Z.SUd¢ TNIR_ _IN •-I°OIIgT_ZE*OE

_2-_[0 I=SU_¢ T_8S¢ MAX =-3*99SJl12E-02

FON ILL NIN+A SCANS ANO C0_P0kt_T$, NRI • +.X+690IOE*00. MEN _6++811164[*E0

******•****•*****•*••******.****•**** * .****+**•••e*o•**•**••o•**eee••*•*

• qAJO_ S¢IN _* _EIL ELE_-ST_ES$ _A_G£ 0° T0 0° •

• ELF _I_. I T_U _! 63 T_U 80 *

• _t_lk£ ELE_ENY_ - 6O SERIES* SUflCASE Z •STRESS* *

• * • o•* •

• -I_0= SCAN ! -- _D_E _ tL£ME_I$ - $UAOPTION ( I

¢0_0NE_T R | ENT_|ES. AVE • 3°_I0_ISIE-IJ--

u = n. _•EID 2.SURE 2000-LOAD _J_ • 3._IOGOS|E-I_

0. _J=_lO _=SUIC _000mL0_0 NIN • $._1060S|E-13

¢O_O_T 3 I EqTMtES. _VE = 9*_T_bAEZI[_I_

A . 0. _)•EIO _.SUU¢ 2000•LOAD _X = S._?e603ZE•01

= o° _J=EIL_ 2=$UA¢ 2000•LOA0 _IN • S.578k032E•01

C0_0_E_T 4 | E_TRIES, AVE • 6*OO00SDOE•01--

• 0. bJnEl0 _=S_C 2000-LOI0 NAX = 6,0000000E*0|

0. 6J=EIU 2=SUAC ZS00a41.OA0 NIN = 6.0000000E•01

..,p_nao4u NASCIN ¢DC/NAST_AN TEST PR0m.ENImlAIO _rO_mAt 1)

0_/lA/T6 13.111.06.

•-:::;:.:;::-.;;-.:;,:.;; _:_.:;;:;:,;.... :::,;;-;.......... ,:-:............
• RAID NO,I 21 TlmqlJ 24 *

• TEST I_OA NAGN OPTION 0_) DISPL_C[_IENT$
• * 0* * • • *e 00.0 +so • .0 o •

• )IXNOII S¢AI4 t - SOdUPllOm INIGN! .................. _ ..........

COi4PON4[NT I _. I[NTIIIES* AVE * 8._.2IZ*SS_E-01--

f) • _. _41_|OgRT Z_SUA¢ _O00mlO&O MA_ • |._99|984E•00

R O. 2lu@lD*kT _uSUO¢ +O00e_.O&O HIM e O.

FOR &_._. IILNOA 5_.&NS &NO ¢0NPOI_NT¢.° (4&l. • I.69q|qA4[*Ol+ )*IN _ 0,

************************************************************************

• _AjO_ SCaN 13. _EAL DISPLAC[B_N_ _6NGE O. TO S* *

Y[_T FO_ _GN 0_TZON ON I_OTATIONS •

• I41NOR S¢&N I " $UBGPT|ON (NAGN) ......................... _--

CO_@ONENT I 2 ENTREES* SV( • T•i1426Q_N_E*S@--

R . O. D2_G|O+RT 2aSUAC _eOOmLOAO IqRJI n 1.0d_SIbl|EE_.01

R . 0. D2mS|D,RT |8SUA¢ 100Oaq.0AD N[N m _*2_II_E66E*_0

FOR ILL AINOII 5C_N$ _kO CONPOk_NTS. NAA • |.04_6813E*0|* NIN m S*_ZR416_E•OO

:':,:;;:'_;:_;';:":;:C'_;;;';;:;;:..... ;1::;':"......... ;;':,".......... :
• SUDCISE • ] TN¢_ 2 *

• GRID _O.i 1 TNNU 61 63 T_RU 80 •

• TEST FOR ELEN[NT OLOADS •

• • • • • • • • 1141 • e• ••

• NINON SCaN | - SuDOPTION ( ) ---_ ...............................

COmPOnENT | BO E_5_IES, _VE - T.SOOOOEOE-0_--

R • 0. *-GIO 2.SUli¢ Z0E0-LOAO N_ • _.OOOel00E*OO

R • 0* 22_GID +•SUIC 2000+LORD N|N n -_*000SllOt+00

¢O_°O_EmT _ _0 _mfmlES, IVE . 6,16t_OIOE-II--

m . g, TT.G|O 2.SUOC +00++LUIO NAI • 3*000EE00E*I0

A 0* frIGID llSuB¢ 2000-L+AO AIM i I.

¢Om_O_EN? 3 80 ENTRIES* RYE m See|2SOOOE-OZ--

n • 0. _2+OlO 2-$_C _0E0-LOAD _AA • _,|000000E*O0

m _. /r-_lO Z•SUd¢ +0O0-LO_0 N|N • 0.

CO_POmENT • el ENTNIES* lYE • I*D?S0000E-0Z-"

m . O. 4=410 IeSU_C ZD_O_*.O&D mAX , |*OO00000E•00
0, TPoDIO _tSUS¢ _0EO•LOAD M|N _ 0*

CO_P0k_ENT S 80 ENTRIES* _VE = l* --

PAllS 1_

41

II

II

II

II

e+

Figure 7.- Sample NASCAN output•
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2_SUdC Z0Q0eLOAO mA_ a O*

2aSU0C _O00iLOAO m|N * 0*

I| [NTN][S, AVE i 0,

R * _. TTIGIO

D R n, lllel0
CO_°0NI[NT 6

• 0, /?IQ|O _•$UK _elelLO&O mA_ I S.

• _ e. /ImGI0 2aSUI¢ Z0ee_.0A0 _|_ i S,

FG_ 6LL N|_loa SCANS ANO C01_Ok0NTSo NAA • 4.sleeelo[*00, N|N I-Z,00000SOE*00

I

...PA0_AAM NISCAN CO¢/NAST_AN T[SI PROBLEHIAIGID FORNAT |)

0_/tS/T4 _3.11.e6o

:-_;_:._;;_.-;_:.:;;_.;:_:;_:_;_...... ::_;.;: ......... ;:-;: .......... :
* GN|O qO._ _| TM_U tOQ *

C_PONCN_ | Se CNTR|[S* AV[ o-S,_4|907E*03_-

• COmPONeNT _ 51 £NTR|CS* AVE • _*|9_500_0_-

• O* 99_G[0 2iSUl_C _001_L.OAD NAA o _*O_t040SC_O]"

• _. 4b_GIO ZmSUdC _O_O_OAO NAA = |*_|_|66S[_0S

l CO_PON[N_ 4 SO CNTR|£S_ AVC p_*]_0_6_)_-|6"-• _. IO0_GID _SU_C _SOSBLOAO NA_ _ _*

CONPO_-N_ 5 SO (NTR|(S* AV[ • _,9_4_|9(-16_-

• O. |_O_O|O 2_SUll¢ _eOOz_.OAD N_ _ O*

P414[ ]4

O

e

.I

Figure 7.- Concluded.
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